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FOREWORD

The Pre-Technical Project of the New York City Schools provides an
opportunity to motivate selected high school students to continue their
studies in commmity colleges and in higher institutions of learning. k
By so doing, the project encourages the develorment of a new source of ]
technological manpower, ' ;

Motivation for students to remsin in school and use their full
potential is provided in the Pre-Technical Program through the use of
team teaching, interdisciplinary correlation, and a laboratory-type
curriculum, The preliminary material presented in these three publica-
tions is part of the new curriculum based on three areas of conceins
Pre-Tech Business, Pre-Tech Engineering and Pre-Tech Medical.

As this new curriculum is implemented during the coming school
year, an evaluation will be made of its effectiveness in order that the
material serves to the maximnm the needs of todsy's Pre-Technical high
gchool students while, at the same time, points to changes which may be
necessary in the curriculums now in use in the ccmmmity colleges.

: Appreciation is extended to Dr. Abraham Finkelstein (Project Direc-
: tor), Assistant Superintendents William H. Bristow and Harry E. Wolfson,
Dr. Daniel Salmon, Mr. Morris Bader, and field staff for their contribu-
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INTRODUCTION
ose . _

The purpose of this teachers' mamual is %o assist teachers,
supervisors, and administrators in the operation of the Pre-Technical
Project. The program emphasizes a team teaching approach to inter-
discipiinary correlation of subject matter and a laboratory orientation
of the curriculum. It was conceived as a system of re-motivation for
under~-achieving high school students. Upon successful completion of
the programs which are in Business, Engineering and Medical areas,
students are admitted to the Career Programs of the Community College
where, if they continue to be successful, will qualify. for A. A. S.
degrees in certain of the specific technologies,

The students participate in the program for the 11th and 12th years.
During this time, English, mathematics, science,and businecss laboratory
courses are taught in a correlated fashion by four subject specialists,
These teachers plan jointly, confer daily and arrange for remedial work
with the students as necessary. Students take these courses as a group,
but mix with others for classes in physical education, social studies, elce

The technical laboratory in the:business ared is a business classj
in engineering, it is an industrial arts shép; in the medical area, it
is a biology.laboratory. It is a fundamental, motivational part of the
program in that it provides three-dimensional activities with materials,
tools, instruments, equipment, machines and processes. Using this focus,
the work in the other "usual" subject areas becomes more meaningful:and
provides for pertinéent immediate application of student learning.

. The assumption is made here that students who are under-achieving
need a change, The changes may perhaps be nceded in approach, in climate,
in guidance, in the organization of subject matter or in his relationships
with his peers and his teachers.

Under prescnt procedures in the high schools, a student who encounters
failure in one or more subjects is offered stbstitutes in the hope that
he will eventwally find a place where he can acheive success. These
substitute courses are often less demanding, "modified" courses offered
on an individual basis., There is no structure or system for reorganizing
the educational impact on the student, of what he could learn and the
ways in which he should learn.

There arc the students who might have shown flashes of promise
during their stay in intermediate schools or even during their first
%wo years in hizh school. But these flashes often flicker and die..
Their achicvement falls so far below their potential that it can be-
predicted by the end of their tenth year that, at the rate at which
they are going, they will probably not be admitted to any instituation
of higher cducation. If we add to this the forecasts of national and.
local manpower needs which state that the rate of inereased employment
for professional and technical workers is-twice the rate for other
workers, we are confronted with a dearth of technical talent in the
 midst of a popilation which is larger than ever. To compound the
problem, the greater number of those-who do not succeed in high school
come from families where drive, self-discipline and ambition are not
found.
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~~To develop new methods and materials designed to attract and motivate
studen’ 2 who demonstrate little interest in conventionzl high school----
courses,

Aims

~-To proviie a flexible curriculum that will compensate for the student!s
lack of cultural stimulation, -

-=To integratc and correlate subject areas that are too fregquently taught

as isolated ficlds of learning. , 7

- § -=By coopcrative activitics, to improve articulation between the high
b school and the commnity collcge.

~-To improve the preparation of students

s for the /-~ *%av from the world
+f school. 40 the world of work,

e
-

~-To enlist the dvnamic support of parents for thé work their children
‘are doing in ~~al, R

~=To help students provide themsclves with a status that will be a
source of inspiration for themselves as wecll-as for other, younger
students, . T

~uTo "$Tifrove socialization amorg the students enrolled in this course.

-=To maintain close liaison with the comnuniti}_ in order to meet its needs
and to use its resources as an adjunct to the instructional program.

-~To serve as a pilot program for future directions.
~=To provide more effective teacher "gu'idanqé through the team approach,
P‘op"‘.!__-!. tion

There' are. four’ categories of students who are presently in the program
and at whom the objectives of “the -I?ch_;'-ftechnical program arc aimeds

1. Studénts who come from culturally sterile backgrounds and whose levéls }
of aspiration may not include post~high school cducation., | ‘

2. Underachievers who arc capable of work on a level higher than that
of the courses in which they are currently enrolled, :

3. Students who are marginal in the traditional' college preparatory
course. The conignts, standards, and competitich are too mach for -
them and their CEEB scores and grade averages will probably be too
low for them to gain admission to either a two or a four-year college.

L. “Students, who, when dealing with three~dimensional, concrete matcrials
are able and adept enough, but who cannot rclate their kind of intelli-
gence with the inmtclligence usually expected of college-bound,
.academic studentsy -
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Student Selection

The development of a set of selection criteria in cooperation with
the Bureau of Educational Research will provide a systematic plan for
the admission of students to the program. As can be seen above from a
study of the fowr categories of students whom the program serves, a rigid
standardization of selection criteria will likely cause more harm than
good in so far as the students are concerned. For this reason, the

criteria which follow provide for flexibility depending on the needs of
the school and its commnity.

Selection Criteria (Spring 1967)

A. The student should have taken and passed certain minimum subjects
in 9th and 10th grade to date:

1. . Student-should exhibit a2 level of competence in mathematical
concepts. This may be evidenced by:

a.. Satisfactory achievement in ninth year mathematics (Algebra)

b. The achievement of a score above the mean on the "Orleans
Algebra Prognosis Aptitude Test!, 1950 edition.

B. IEngineering Technology applicants should take the Mechanical :
Reasoning part of the Differential Aptitude Test (DAT) with a
minimum raw score LO for boys and 31 for girls. (This is the
equivalent of the 30 percentile for both boys and girls in the 3
tenth grade,) e

C, For those students who meet the above standards, individual ratings
should be prepared by as many major subject teachers as are available.
A five-point scale should be used as follows:
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Organization and Administration

The stgdents are block~programmed for English, science, mathematics,
and a Technical Laboratory, depending on the technology area with which
the school is involved. Sample programs are shown below:

".-~ Business En'gineeri‘ng Medical
English English English
1lth Mathematics Mathematics Mathematics
yser Business Laboratory rhysics Chemisiry

(bk., sten., Tech Lab Med. Lab.
typing, D.E.) S

English English’ English
12th Math. or Office Mathematics Mathematics
year Machines
Bus. Lab Phys-Chem Bio.
(Bk., sten., Tech Lab Med. Lab

typing, D.E.)

Schools with programs in Business Technology choose two of the three
laboratory areas of fccounting, Distributive Education or Secrestarial
Studies in order to provide a broad base of competence in business
subjects and to allow students to meet the requirements for the
commercial diploma, ’ :

As far as possible, the pre-technical subjects should be scheduled
following one another. This will provide added flexibility in correlation
] when subject reinforcement is necessary as in remedial work in English
E /’ ; and/or mathematics,

Each teacher is relieved of one subject class daily, during the same
period. This time is. to be used for planning to correlate the work in
each of the areas, to prepare teacher aids, to consult with students and
parents and to arrange visits and field trips to and from industry and
the professions.

It is assumed that teachers will use classroom and shop-lab tech~
niques best suited to the interests and abilities of the students and
the requirements of the program. These will, naturally, include the
use of texts, workbooks, instruction sheets, working directions, lab-
oratory manuals, laboratory equipment,. shop equipment and drafting
equipment, where cpplicable, Audio-visual aids are also included
provided that proper pre-planning and follow-up accompany the use of
each aid. ' ,
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Constant encouragement by the teaching team, extra help available e €
through after-school and summer school programs begin to create an .
atmosphere of success rather than failure. ST

It must be borne in mind that the students sleected are for the |
most part under-achievers who have had little success in the conventional -
high school course, and that the pre-technical program has been evolved
1o meet their specific needs. It’ likewise would be unrealistic to expect -
them to respond to certain of the traditional required college courses, ‘
which presupposs a different background. Hence the commnity colleges
in admitting these students, accept a share of responsibility for the
success of the experiment by continuing the process of upgrading. -
achievement in those areas where the student has hed- d:l.ff:.culty.

It is therefore vital that there be ‘a continuing close rslation- '
ship between the community colleges and the high schools at the instructor -
as well as at the administrative levels in order to achieve frequent
exhange of ideas and practices. To further th:.s, workshop pcrsonnel
and consultants recommended the following:

- Articulation procedures to mamtam orgamzed development of course
contente. .» ..., .

- Inter-school~ v:.s:.ts and conferences to maintain continuity of approach. «

- Continuous exchange of curriculum materials. ;

~ Modification, where neceszary, of trad:n.t:.onal Elnalish courses on the
post-high school level so as to integrate more fully with the technical -
areas. (e.g. more attention to technical writing) ' e

- Organization of a joint committee for evaluation and revision of
curriculum and methodology.

- A planned visitation program for pre-techmcal students to observe
technological programs

- A JOlnt career opportum.ties Ainformational program.

- Participation by pre-techm.cal students. in coomunity college sponsored
field trips. .. . _ "

The giuding philosophy is that of cont:.nuous effort by all concerned .. )
towards the achievement of technical compentence of the part of *t.hs s’cudent. -

Student Evaluation

»

Since these students have been unsuccessful:in the past, we can E
assume that they' do not do their best in the normal fest situation. There=*
fore, a variety of evaluative techniques should be used. These includse:
frequent short quizzes, pre-tests, mastery tests, performance tests,
individual and group projects, interdisciplinary tests and reports,
opportunities to earn extra credit, evidences of individual interests and
skills. Since this is a two year course, we should not expect to achieve
all the objectives in a term. Standards should be elastic enough to allow
for individual progress and gradual improvement.

Evaluation will be an important subject for the conference period,
especially at certain times during the year. Grading and promotion of
individuals will have to be discussed, as well as withdrawals and
admissions to the course.
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Recordkeeping

In an experimental demonstration project such as this, 1t is
esscntial that some basic records be kept by the teams, Student
accounting, program evaluation, curriculum revision, city-swide
intercommnication, commnity college referral require a need for
keeping recordse ' - R

Within the limite of school policy,. teams should keep act ve files -
of student achievement, strengths, weaknsesses and other pertinent '
details and a brief unit-by-unit log of tedm teaching activities,
with special emphasis on changes made in the prepared curriculum,
Student data cards have been prepared in cooperation with the Bureau of
Educational Research and are available from the Pre-tech staff office.”

Annotations should be recorded on the Pre-technical record of the
pupils, When a pupil is discharged, the record should be kept in a°
gseparate file,

Other needed records and recordkeeping devices will be developed
as needs arise, in cooperation with the teams in the schools,

dﬁidaﬁée Procedures

Underachieving students usually are found to have, in addition to
poor .grades, a poor self~-image, unrealistic cducational goals, & lack
of selfsconfidence, and in -many cases,:a feeling that if they were only
left alone by the 'system" until after graduation, everything-would
turn out right, It is in these areas of re-motivation and re-assessment _
that proper guidance. can be of great:service to the students in the
program.. Following are brief descriptions of practices which have been
successfully used in some of the schools,

~Principals have assigned guidance counselors %o denote part of their
case loads to the Pre-tech classes, while others have assigned teachers,
on a part-time basis, to work with the teaching teams

~The. scheduling of the Pre-tech students to a single home room class has
also been helpful in carrying on group discussions without nécessarily
taking time out of the sub_j.ect classes. _

. =Team teachers have devoted-a conference period-or so to 'glﬁhance proble'ins

requiring immediate attention such as, telephoning parents about
attendance, punctuality or academic performance, . ' -

~Some teams. have, when necessary, jointly interviewed individual
students to discuss his class work.

R IR PR, ot
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-Small groups of students meet during lunch howr with their gnidance '
counselova exoe every 3 or L weeks,

~Class 1ists of telephone 8 are i.sst:xed to all Fre-tech students
‘:to increase inter-commmication during off=achool hourse o

~Parents are kept closely involved with the program’ and with thedz
children by means of frequent telephone, nail and personal visits,
They arc told of their childrens successes as often as they are told
of the need for Lmgrovcmenite ' L

The students are kept imformed of special eveats and speakers who
visit the school to discuss opportunities for further education and,
firther training, The staff of the City University Bridgeheads Program

has been most helpful in this regard.

it e e Methodology

It has been said that the method by which a teacher teaches is
immaterial as long as learning goes ons It is gelf-evident however,
that when learning ceases, some mew approash,; some change in the
system of operations must be provided if the student is ever to be
given another opportunity to come sloser to his potential.

There has been a deliberste offert in the materisls comprising
these cirriculuns to 1limk the vital disciplines of Inglish, mathenatics
and science® in the "laboratory", making the function of each apparent
" to the student as he works en comerete preblems, These problems
should be, as often as poesible, matiwrsily applicable ‘to. the objectives
of the course. -The courses, although essentially as demanding in
content as traditional eourses, have been altered in sequence %o allow
for cloger coordination among the disciplines. Abthough not prescriptive
in content requirements as is the case im Regents preparation: classes,
these courses are far from watered~-down modified cowrses. Indeed, students
sre epcouraged to take these examinations. Many have done 30 successfully.

#Science is not included in the Business Technelegy curriculum, buﬁ
includes wozk in office machines and per-timn‘s topics in distributive

education. !
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Although the curriculum will suggest many correlated lessons, their
timing and use will have o be. planned day by day, or week by week. ~ -
Many opportunities for correlation will arise spontaneously. The major
responsibility for discovering efféctive occdsions for correlation rests
with each team, In this. sense, the cwriculum is constantly-being
written.. What has been-supplied is-a point of departure. o

It should be remembered, howéver, that the emphasis an correlation
and the utilization of interrelationchips among subjects does not
indicate a fusion of subjects. - It is assumed that each discipline ..
will contain. places and times when no correlation is possible. When
this happen3, the particular subject teacher temporarily carries on.
with the desired topic, while his colleagues may be going ahead with -

a coordinated unit. h

The teachers role as a team menber-1is basic to the project and
cannot be .overemphasized. -The teacher, because of the nature of his
day~to-day contact with the students-'and with his team.colleagues, often
finds that. he is constantly re-examining any muber of ‘time~honored
ways of doing things and is, 'in effect, re~training himself,

As a member of the team he néw finds himself subordinating himself
to the needs of his. colleagues and of his students as the program
operates in the conte:q:.”qié-hg groupe ..., | A

| Each teacher i@ ééﬁt‘fi_.nuélly dngaged i*:' a fmzr-WaY planning discourss,
with-the student as the beneficiary. As he participates he comes to

realize the many prectical, concrete ways in which his gubject can
reinforce others. and be yeinforced by theém i# turns

It ia necea_sa,l'yi,. :_l"»heref_ore_," that teachery asisigned bo a Pre-tech
' tean should bes S ' , N L b ' D

. =flexible in the approach to new ideas and new wa:maf‘geza.ah;tx;%r o
~Enthmsiastic in broadening the ways in which to strengthen his subject
~Understanding of the need for a change in approach to the under-achievers

#i1ling to subordinate, ab times, the sacredness of his’gubject to the
needs of his team and the students in its change. -

The help and support given the team by a well-informed, -sympathetic
and enthustastic administration is also of utmost importance.

ek
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b-Asks student how knowledge
‘'of moments of force can be
.applied-to solve the ‘practical
problem.

Gives demons’aration on the safe

and proper use of a torque
wrenche - _

Science teacher efplairs ‘the
scientific principles involved
in the use of the torque wrench
and a brief intrgduction to
Hooke'!s law. ~

- Porque wrench is get .up so that
. galibrated: sca‘lé’ﬁix“;%'

read by

class. Various weights awe

- addad to the handle of the wrench

and studentc try to predict
results,

Distributes prepared copies of
problems to be solved in class,
Teacher walks aroynd room and
gives individual instructions
to students who are having
difficulty with pgoblen_ls.

Reviews meaning of key words
and assigns homework paper which
will have students summarize
the concepts developed in the
.presentation by the last teacher,

i stisTnarg « 3




The Conference Period®

The mejor purpose of the conference perdod is to give the teachers
an opportunity to plan correlation and to share ideas,

The teachers on the team should have a comfortable place to spend
their conference periods They will need access to storage space, supplies,
a typewriter, a rexograph machine, copies of all syllabus material, and
copies of the programs of all teachers concerneds If possible, a projector,
a phonograph, and an overhead projector should be available, A service
squad of students in the course should be se} up. Files will be useful.

] T e s o R R

The conference time should also be ﬁéé&%’ di?*;éuss the progress and
problems of the class as well as of individual gtudents. Students may
be called in for guidance or tutoring by a teacher cr by the tean,

The guidance counselor should meet frequently with the team.

Conference time may be used for intervisitation where teachers!
programs permit, Arrangements for films, speakers, trips may be made.
Recordings and strips may be previewed, WNIE programs may be taped.
Correspondence and telephoning will be necessary. Useful materials may
be duplicated for futuwro use. Files must be kopt. Interviews may be
arranged with parents, chairmen, librarians and other school personnel.

Work done by the students will be exchanged for discussion and
evaluation, Often small groups of students can meet during conference
time for remedial work, or to engage in projects such as the preparation
of a class newspaper, Projects involving the school as a vwhole may be
planned and carried out. Student displays and exhibits can be arranged,

Evaluation will be an important subject for the conference period,
especially at certain times during the ywear. Grading and promotion of
individuals will have to be discussed, as well ag withdrawals and
admissions to the coutse. Syllabus evaluations are very important.

As the year ends, principles of selection for the next group will have
to be formulated, Records for feed=back to the project will have to
be kept,

Structured conference meetings based on-specific topics guch as
U"Motivation", "Overcoming Reading and Mathen¥tIcs Disabilities®, etc.
should be planned periodically. Appropriate curriculum bulletins such
as "Reading in the Subject Areas" should be reviewed in detail.

#Adapted from a training sheet prepared by the staff of the Correlated -
Curriculum Projecte
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QUIDANCE SUGG.STICHIS

To be filled in weckly by each teacher for the information of the
guidance counsclor and other tecam memberss

Comment on class work of pre-tech students
Tist of students Space for comment

Class Teacher

In a achool where this form has been used, it was found to have a
good effect on the students, who learned of it when they were
interviewed by the counselor.

Group guidance may also be undertaken where & trained person is on the
staff. In one school, eight or ten students met with the counselor
during their lunch period once every thre: weeks. In some situations,
it might be possible for more frequent sessions to be arrsnged.

Just as the guidance counselor is part of the team, so each nember
of the team contributes to the guidance aspects of the program. Some

of the following activities might be undortaken by various members
of the team:

In student sclection

= letters to prospective . students and to their parents

- interviews with prespective students and their parents

- meetings with prospective students and their parents

~ letters of acceptance and congratulation to those students selected
and thoeir parents

In academic motivation

= form letters to be sent to parent of unprepared student or failing
student

- interviews or phone conversations with parents

~ congratulatory letters to paronts whose children complete a term
or the course successfully

- meetings for parents with special invitations and speakers

~ publicity for the course in school and community

In vocational motivation

- arranging career confcrences, trips

- procuring speakers, films, pamphlets

- arranging for opportunities for volunteer work by students in the
school and the community

- arranging for paid summer work for oldor stuccnts

Some samples of suggested forms to be used in comection with

these activitics follow.
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Fii-TECH PROGRAM
(Sapgestea Form)

Date

Dear

of was a student of yours in
- This past term. He/she is being considered for the
Pro-techmical course for next September. Wouid you be guod
enough to answer some questions which will help uvs to make a
decision with regard to this student? Omit items which do not

apply. Thank you.

Seidom Usually Always

Follows directions _ o "

Compietes work

———

Accepts criticisms wWeii.

LR 27 22 A3 B2 Supr

Accepte advice well

- o

Works well with other sitvdentus

Tolerant of others'! mistakes

Works without complaining

Does more “han minimum required

Shows interest in science {c1° business, or shop)

Do you thiik this stident is capable of eventually succeeding in

Commmunity College cfter aduation? Yes No-
L’ SRS

Fecl free “c make comnents.




PRE-TECH PROGRAM
(Suggested Form)
INVITATION TO OPEN SCHOOL WEEK

Date

Dear 3

The teachers of the Pre-technical Course

are looking forward to seeing you at Open School

Week on o between and

« vetween

— O on
and . We will be in Room .

We are particularly eager to discuss

s progress with you.

Sihcerely yours,

Guidance Counselor




INSTRIGITONS FOR PRUTECHNICAL STUDENTS TR
c oo T (Suggebted Farm) T o '
NAME o o |
- TIAST T TRERET e e
SwJECT T . TOPIC PAGE
1o Use the above headine on all papers at 211 times,
BITFRO0K

To Use a looszlead notsbock with 8 1/2 x 1[0 paper, lines gpaced
3/3% apart, and _s*ith,&xeddim.at-ﬂze%eft-m&'mﬁfgfﬁ.

LI

2,"N1) WASE TS De legible end gravmmatic, My corpeste . - - .

~
L
vy

-
* -

Je  Use blue ot black inz CNLY, Drawings 11 pencil only, .- . . :
he Use bota sides of each hieet, bub start cach lesson en & new sheot,
5., To omit maherial, cross it oud with one 2ine rather than erasing it.
6. Uso tabz to sepevate work in different subjects,
7+ Keop all work in dated order, i
8. Use reinforcenents Lu-all sheets, incluiimy mivieographed material .
MEVORK

1.7 You must complete =il assignments on time,
2, If an enmcrganey arises, get permission foom the teacher IN ADVANCE
to be vnpreparéd. Missed assignments mst be made up by the

following Monday.

DICTIONARY
o Ity a =nall pocket dictionary and kesp it with you at all times,
2¢ Uss 1% alwzys to me™s suve that yon know the correct spelling and
definitions of any woids %at are new to you.

CLASSROOM BEHAVTOR
o Toliow euimon genee proceturo.
2. Stard vhea you reeive; face the group and spezk in a clear voice
loud enoush to be heard by all.

LIERARY

le AL studests rwst pocesss a current mublic library card.

IEXTBOOKS AND SAUTFNaT

Vo ALV Gexihocty wust e covered,

2. Books mist be reugiat Lo closs ag earh teacher directs.

3¢ No books may be left in school lockers overnight,

be Pen, pemeil, s24 nobobodks mmgt be trought to each class,

5. Special equipment for sclence, shop, or math classes will be
required oceacionzily, Tou ere »rocponsible for cbtaining them
waen necessary,

ATTITUDE -
o Matvrity and seriousness of purpose are basic to success in any
carear,

2. You are erpocted to be reliable, responsiblo, accurate, cheerful,
and smbiticus,

PEEYSEP ST T
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(continued)

PARENTS
1. You should discuss the contents of this sheet with your parents.
2. It is expected that parents will provide the support and
encouragement that will help you.
3. From time to time your work will be discussed with your parents.

- GOOD LUCK

T e e e e

I am familiar with these regulations and will follow them to the best
of my ability.

~Signature of Farent Sigeature of Student :  Date




PRE-TECH PROGRAM
(Suggested Form)

INVITATION TO OPEN SCHOOL WEEK

Date

Doar H

The teachers of the Pre-technical Course

are looking forward to seeing you at Open School

Week on 4 between and

g Or ON . vetween

and . We will be in Room R

We are particularly eaper to discuss

1s progress with you.

Sincerely yours,

Guidance Counselor
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PRE~TECH PROGRAM
(nggested Form)

COMMENDATTON
Date

Dear Pre~Tech Parent:

We are pleased, and we know yoﬁ‘will'be too, at
the fine record your soﬁ/daiught'er has made in the
pre~technical course this term, o

We would like to have you and the other’

pre-tech parenﬁs meet with us on

at P.M. in Room .. We will ‘then have
an opportunity to discuss with you owr further plans
for your child. Pleasme try to come.

Sincerely,
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Methods in Teaching Medical Technologys=Science

Because of the.changing nature of technology, the Pre-technology-.
medical program can never be considered completee This curriculum is
the result of experiences from teaching in the program. It ehould
adequately serve the needs and requiraments of college bound students. .
interested in a technological carecr. Continuous reevaluation is -
necessary since the work of the technologist is more specialized
today. There should be continuous communication with the community,
college, and an exchange of views should be encouraged.- :

It should not bo assumed that science will always lead or be the
core subject, Whenever possible,. all subjects should be integrated. .- .
It this way, pupils will realize the uniqueness of Pre-technical science.

The course of study is divided into two segments, chemistry and
biology. The selection and sequence of topics arc consideréed as most
useful in preparing candidates for the medical technology program.at. .
a community collegec. . The eleventh yéar curriculum is necessary for -
organizational purposes. However, only an overall picture of. continuity
should be revealed to the student. A stream of interrelated general
concepts of chemistry must be developed. The development must come
from the student who, in solving problems in a laboratory -situation,
grasps the need to interrclate facts rather than %o perceive an array
of isolated facts. -The practical goal of the first year curriculwn
is to provide concepts, principles, skills and attitudes that will
serve as a basic background for the second year. Biology in the second
year is learned from. a biochemical approach. S

The students selected for this program are not of the caliber one. .
would normally expect to, find emrolled in a chemistry or advanced .
biology class. One, therefore, would not expect to achieve a high - .
degree. of success if the subject were presented in its traditional form.
The approach to thé material will require flexibility and ingemaity, - -
The time alloted to each topic is to be.used as .a guide. Only the -
insturctor, familiar with the Strenghts and weaknesses of his group,
can accurately determine the time allotment for each area. He must
always keep in mind the reasons for the development of this program.

A1l of the childrett in his class are potential dropouts; yet all are
potential successes. His primary aim is to change their attitude
toward school by making each class a meaningful experience. Chemistry
normally a subject réserved for the more sScholarly student, can be
grasped and understood by these students if the teacher is a person of
enthusiaem and patience. One of the primary aims of this program is

to provide motivation which in turn will create a suitable atmosphere

for learning., In the beginning, especially, thc science teacher and all
members of the team should stress the importance of belonging to a
"pre-tech" class so that the youngsters will identify with thcir group,
Experience in schools where the program has been underway has shown that
class identity has made teaching a rewarding cxperience.

It is the express intontion that the teachers involved in this
program meet daily. In this fashion, it is hoped that correlation of
activitios can be maintained and encouraged. Thc English teacher may
check written reports for correctness of expression while the science
teacher may go over the same report for content. Reading lists have
been prepared by the English teacher which will be supplemented from
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time to time by the science and mathematics teachers. The mathematics
teacher will introduce or review operations as they are needed by the
students in the laboratory. The reinforcement of learning in geveral
subject areas -should always be-rezarded as one of. the major goals
of the team. . Further, it is hoped that this close cooperation of the
teachers -involved will aid in the identification of.studen® problems .
and their correction, oL e e '

Since -the program is still in the developmental stages, it is
subject to modification. . The members of the-team, by trial and error, .- .
will be able to decide what changes are necessary after working in .
the progran for a year., A record of changes found. to be effective

3 should be-kept. If science and laboratery classeshare programed back

: to back, 1t-is possible for the science teacher to'extend or’"borrow"

a period from laboratory when the need arises., Ideas or concepts may
be reinforced in this way. On the other hand, it may -be necessary
to extend a laboratory experience. . Whenever possible, 1lab reports "
should ir.clude diagrams,- explanation of phendhena:: observed, and .
solutions to problems using formulae learned in math. A report of
this type should be-checked by all members of the .team and provide a. -

more accurate guage to mgasure student progresse - :

It is recommended that the members of the team develop tests
vhich are interdisciplinary in nature, particularly at the end of a -
wmit in order. to better evaluate student achievement and also to

measurc the effectiveness of their .correlations . : o
Experiences outside of the classroom play an important role in . . 3
maintaining a high level of motivation. At least two trips per scmester f
should be plamned to familiarize-the clasa with job opportunities and
with Community College. . Guest. lecturers are available from organizations
interested-in programs of this type, such as N.Y. Department of Health,
Red Crosgs, hospitals, and pharmaceutical: industries, who can provide
concrete answers concerning future carecrs in tachnology. School g
membership in.the Junior Engineers Technical Society, 35 East 47 Street,
New York 10017, is strongly. recommended, :-° 7 ; el

b
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The caliber of the students expected, in this ¢durse miakes it
necessaly to vary methods'of inbtuction, 1Ideakly, the work.and learning
showl.d be centered in:. the'laboratory. dslmushitas possiblel.. A double period
for teth science~lab.is assumed, i fuv o antT L R
As.an: extdfsion off the laboratoly -experiences 2 'the:students will.. . ©
visit vatious labsratories: Taif will provide themwfthrgrcater iusight
into the work df a medical ox'-chemical’ techhologist It dphoped that'
each student:will have the opportuniiy.for a minimum of sixidifferent - ..
visits during the two years he is in this program. For a list of:" '~
cooperating laborstorics compiled by the American Society for Micro-
biology, write tos Dr. Charles Tanmer, Coordinator of the Science T.E.P.,
Hunter College, £95 Park Avenue, Kew York City. To minimize
administrative confusion and loss of tcacher time, some trips can be
undertaken by small groups of students wi“out an eccort. This plan has
the added advantage of providing a more personal contact between the
students and the institution visited. Visits may also be arrarrad to
city agencies and to the community colleges. The flexible nature of the
course makes it possible for come topics to be talken out of order so
2*at the students will profit more from visits that have been planned.
For examole, a knowledge of Unit XV, Infectious and Functional Disorders,
would be useful prior to laboratory visitation., However, it is left
to the teacher's discretion to decide whether this can be accomplished

with a minirum of revision.

More traditional methods of instruction will also be utilized:
demonstrations, use of the overhead projector, filmstrips, selected
motion pictures, class discussions, textbock reading assigmments, written
reports, guest speakers, radio and TV specialse. Since the students, as
a whole, are likely to be poor readers, some class time will have to be
given to sunervised study. Class subscriptions to suitable magazines
such as "Senior Science" ¢~ Math and Science Weckly" may be provided.

When poszible, efforts will be made to have the school laboratory
experiences parellcl an actl job sitvation, Students will be held
responsible for the care of equipment, for controlling waste, and
above all, for careful accurate work and reports. Laboratory practicals
may be used to evaluate their worlk in this area.

It is the erpress intention that the teachers involved in this
program mect several times a weckz. In this fashion, correlation of
activities can be meintained and cncouraged. The English teacher may
check writbten reports for correctness of expression wiaile the science
teacher goes over the same repors for content. An extensive reading 1lIst
has beea prepared for the Eaglish teacher which can be supplemented from
time to time by the mathenatics and science teachers. The math teacher
will introice or review operations as they are necded by the students
in the laboratory. This reinforcement of learning in several subject
areas should prove stimlating to the students. Further, it is hoped
that this close cocoperation of the tcachers involved will aid in the
identification of student difficuliies and their correction.

If at all possible, cn~the-job tiaining should be arranged for
several of the better students during the twelfth year. The cmployment
cc ™ 'selor of the school may be of assistance in contacting local
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hospitals. There are many ways that a busy laboratory could use a
well-.eprepared t_rai.nee; the advantages to the students are obvi.ous.

A variety of experiences and a flexible approach are essential for
this pre-technical science curriculum, One of the primary aims ‘of this =~
program is to provide motivation which in twn will create a-suitable
atmosphere for learning, In the beginning, especially, the science R
teacher and all members of the team should stress the importance of
belofiging to a "pre-tech" class so that the youngsters will identify : .
with their group., Experience in schools where the program has been ) ?
underway has shown that-class identity has made teach:.ng a rewardmg
a:perience,
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Some_Important Laboratory Techniques and Skills to be Experienced

(Not listed in order of importance or time of presentation)

1. Proper use of measuring devices such as meter stick, millimeter.
. rule, calipers, graduated cylinder, pipettes (volumetric and transfer),
' volumetric flask, burette, equal arm balance, triple bean balance,

analytical balance, thermometer, stop watch, interval timer.

2, Cutting glass tubing ' ' ‘

3. Fire polishing glassware T

L. Bending glass tubing as neceded to set up apparatus for equipment

5, Attaching rubber tubing to glass tubing g '

6. Use of cork borer L o ' '

7. Putting glass tubing through-a hole in a cork. .

8. Choosing proper size cork for neck of flask, etc. ~ ‘ S

9. Estimating size of beaker needed for quantity of material being used

10, Making up solutions: molar, normal, percentags, isotonic, hypotonic,.
hypertonic, saturated, unsaturated, supersaturated, standard, stock,
dilute, concentrated, physiological saline. o

11. Pouring solutions from bottles ' '

12. Use of proper indicator for pH

13. Titration and neutralization

14, Proper use of microscope '

15, Some simple microscope maintenance techniques

16, Correct use of mirror and source of illumination

17. Preparation of a wet mount slide

18. Preparation of a squash smear

19. Preparation and staining of bacterial slide

20, Preparation and staining of blood smear

21, Use of iris diaphram to regulate light intensity

22, Proper usc of coarse and fine adjustment

23, Precise observation

2l;, Estimation of size of object under microscope in microns

25, Recording accurately all observations such as measurements, color
changes, consistency, form, and, in living organisms, behavior.

26, Making and reading a manometer

27. Proper use of the pH

28. Dissection--use of dissecting needle, scissors, and scalpel

29, Filtration of an insoluble precipitate ?

30, Paper chromatography 3

31, Urinalysis

32, Blood count (white and red cell)

33, Differential white cell count

3}, Hemoglobin determination '

38, Blood typing (blood group and Rh factor)

36, Bacterial culture methods

37. Means ‘of wrapping and sterilizing equipment

38, Setting up an incubator

39. Preparation of culture media

L0, Serial dilution methods

hi. Centrifugation
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N2, Order:mg matern.als and equipment

3. Setting up an experiment after reading description :

L. Discrimination and ability to substitute equipment and/ox materials

5. Reporting values in meaningful terms: : :

- 6. -Proper ‘way of lighting and adjusting a Bunsen burner B

47. Correct way of heating a test tube or flask - .

48. Pouring of concentrated acid or base into water slowly

9. Identification of contents of all storage bottles by label

50. Maintenance of mechanical devices in good working" order ‘

51. Avoldance of unnecessary waste

52. Proper disposal of waste materials-: Co

53, Adequate cleaning of materials and storage in proper place

5h. Reading an electric ¢ircuit diagram

55. Wiring of electrical measuring instruments in a circuit--
ammeter, -voltmeter, ohmeter - -

56. Limitmg load in a .circuit to prevent blomng a i‘use

57. Use of a transformer ‘

58. Collection of products by displacement of water, ai.r, distillatzon,
and sublimation,

59, Precautions to be followed to avoid laboratory accidents

60. First aid measures for the laboratory: -
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Poetry offers the English teacher an almost”limitless scope, and,
judiciously choscn, can provide one of the most exciting experiences in
the pre-technical English class, Imagination's Other Place, edited
b}f Helen Plotz, is an excellent anthology of scientific poetry and
will stimulate the teacher to examine more Ramiliar selections with
an eye toward relating the issues they pose to the world of science.

Here again, however, correlation at all times is not necessary nor
even desirable,

Since the self-image of the student has to be bolstered constantly,
he must never be made to feel that pre-~tcch is a watered-down course, and
it is, therefore, most advisable to choose somedf the reading material
from the books usually assigned to the respective grades. In spite
of the unorthodox approach, therefore s the tezcher will find that he
can still tcach a diversity of literary forms.

Reading skills can easily be taught with material on scientific
subjects. In addition to the suggested texts, current itcns may be
culled from newspaper articles, periodicals s pamphlets and scientific
publications, as well as from a variety of textbooks. However, because
of the nature of the students and the serious difficulties that may be
presented by content, style, vocabulary, the teacher should feel free:
to edit material and eliminate passages or even entire selections. Such
selections may be used to teach and drill various reading skillse
skimming, scanning, finding the main idea, recognizing the method of
paragraph development, recognizing purpose s etc, The teacher may find
a reading skills workbook of considerable value in this area. Many
excellent ones are avialable,

A number of writing exercises may develop from these reading
activities: precis, various types of paragraphs, paraphrasing, etc.
Here the teacher has the opportunity to reinforc- the concepts and
vocabulary taught in the technology. While the students are studying
oxygen, for cxample, they may read about Lavoisicr's discovery of the
nature of burning, and explain it in their own words.

The oral contributions of these students cannot be over-emphasized,
for often those chosen for the pre-tech program may have, for any .
number of reasons, been very inarticulate in the traditional Inglish
class, and it is incumbent upon the pre-tech English teacher to give
the students a variety of speaking experiences that will enable them to
develop the ability to express themselves with relative ease. It is
especially in this field that the team approach can be best uged.
The science and math teachers should be encouraged to demand a high
standard of spoken and written English in their contact with the
students. The sstablishnent of common goals during the conference period
can reinforce the direct learnings in the English class.

Although much of the spelling, vocabulary and etymology taught in
the course will grow directly out of the technology, a large proportion
will evolve from the non-correlated literature, and the students! written
work will pose the usual problems of grammar, spelling and punctuation.
There has been no discussion of such formal elements since it is assumed
that each English teacher will deal with this area according to the
needs of the class. The use of films, records, TV and other mass
media is especially desirable with students such as these., Lessons of
this type should be introduced whenever suitable material, of a
sorrelated or uncorrelated nature, presents itself.
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It is recommended that the teacher read through all pre-technical

material available sincc ideas from one technology may be adapted to
another. ' : )

The basic objectives of the students will bes
I. To improve devclopmental reading skills.

The English teacher should be prepared to support developmental
insturction in reading, this will serve as a guide to methodology for
a devalopmental reading program to be conducted in all cooperating
subject areas to accomplish the following goalss

A, Mathematics ‘

1. Differentiating between general usage and technical usage
of words '
2, Differences between expository reading and technical reading -
as applied to a problem ,
a) Reading for the main idea
b) Reading for the sequence of ideass outlining
¢) Reading creatively; inferring, drawing conclusions seeing
relationships .
d) Reading of illustrations ,
e) Diffcrentiation between general usage and technical usage
of words . ' '
f) Dividing a long involved sentence containing complex ideas
into short sentences, each containing a simple idea.
g) Elimination of non-essential facts from a problem.

B. Science

1. Diffcrentiating tcchnical terms from general usage
2. Findinz the main iden in a text; inducc the main idea from
an cxperiment -
3. Reading for scquence or outline
~) Table of contents
. D) Units and chapters
¢) Main topics and subtopics within a chapter
d) Outline of steps within a process
e) Following an historical chain of events
L. Differentiation between descriptive words and limiting words
5, Perceiving relationships of one substance to others, qualifying
that which is helpful from that which is harmful
6. Reading for the structure of a paragraph
a) Introductory phrases
b) Relative importance of facts as gauged by the extent of
the author'!s discussion

T. Making comparisons and associations with previous reading of
factual information

C. English
1. Non Fiction - Development of reading skills
a) Vocabulary from context
b) Extension of vocabulary skills through word families
¢) Word building
d) Adjustment of reading speed and patterns of concentration
to suit complexity of material
e) Reading for the main idea
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£) Outlining
g) Skimming for.specific information
h) Examining the structure of -the material as a gui.de to .
" meaning: text, biography, essay, news story, feature
article, editorial.
1) Study skills in expository reading (SQ3R - survey;
question; read; review; recite)
2. Fiction ~ Development of reading Skills :
a) Vocabulary; use of Thesaurus and dictionary
b) Vocabulary from context to be entered on index cards to
- become.part of personal vocabulary list .
¢) Deriving meaning from the structure; types of f:m’t.:n.on‘e
novel, short story, poem, and.drama,
d) Figurative language
e) Differentiation between plot and theme (show that in
fiction incidents lead to the theme, whereas in non-
fiction facts lead to the main idea.
f) Defining the purpose of the author
1) Instruct '
2) Stir the emotions .
3) Unleash the imagination
L) Develop aesthetic values
5) Formlate a point of view
g) Relationship of all human beings with others of their
kind, whether real or fictional

I1. To improve correctness and fluency of written English,
IIL, To speak. effectively before an cudience.
IV. To extend cultural horizons.

V. To develop skill in t;he usc of reference tools.




-35-
METHOUS, B3l TRACHING FRE-TECHVICAT MATHENATIOS

Life in a technical and scn.entn.flc world has increased the demand
for more mathematics., Althovgh this is common knowledge, our pupils’
constantly ask us.why we teach them the subject. It is hoped that this
program will help to answer their questions. ' :

The program is an integrated one. Alsmot every lesson integrates
arithmetic; algebra, geometry, and trigonometry. In addition, the
program correlates the mathematics materials, wherever possible, with
the science and tech~lab nceds. Therefore, the fundamental mathematical
concepts will be interwoven into the scientific and technological materials
of this course., This means that the sequence of topics is now and flexible
The order of topics will be dectermined by the nceds of the pupiis in
science and tech-lab., We hope that, from this interweaving, the pupils
will be prepared with a workable knowledge of mathematics and that their
interest will be maintained by constant corrclation and reinforcement.

The development of a topic must be spiral. The tcacher must judge,
based upon the composition of the class and upon the needs of the other
disciplines, at what point to start a particular topic, how much rcview
of the fundamentals in aritimetic is needed, and how far to pursue a
topic at this time. Therefore the teacher is free to modify the time
allotments, increase the amount of material suggested or delete some
of the material. Daily c.nferances with the teachers of the other
disciplines will detcrmine the direction to follow at a particular
time,

To show how spiral development and spiral learning occur, we will
take the topic of measurement as an example. The teachers of the various
disciplines agreed that since teclinology camnot exist without measureme.t,
the first topic in every class should be measurement. Several :
suggestions are given as to how to begin the topic and how to proceed,
From these early lessons it is desired that the pupils learn the
differences between an exact number and an approximate number; that
they realize that all measurement is approximate; that they know what
is mcant by precision of measurement and the greatest possible erxror.
Since an understanding of these simple concepts is sufficient
fortification, at thn.s time, to use the instrumonts needed in the lab
work, the topic, per se¢, is temporarily abandoncd. Howcver, instruments
of measurement are used throughout the course. There will come a time
in the term when the teacher will have to return to the topic of measure-
ment and teach the meaning of reclative crror, percent of orror, significant
digits, etc. In this way, revicw, rcinforcecment, and further learning
will be introduced. ‘

Similarly, cvery topic in the math course will be introduced, as
far as is possible, in connection with the technical learnings, but
will recur and may be further devcloped many times during the course.
Materials for motivation and application should be drawn, whercever
appropriate, from the technology being studied. In this way, we hope
that mathematics may lose its strange and abstract character, and
assume a practical reality in the llves of the students,
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The teacher will note that in several cases, particularly in the

12th Tear, portions of the curriculum are hon-correlatéd.. The mathematics
teacher has a dual task. Since a good proportion, if not all, of the
students will attend a comminity college; they must be prepared to take .. )
college level mathematics. Thus certain topics have been included in '
the curriculum primarily for this purpose. Since several topics in
biology require no mathcmatics, the teacher will be able to sandwich
in the required topics as tirme goes on. ' ' . .
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Objectives of
Univ I ‘

The Scientific Method-~ibasurement
Theory and practice in the scientific method are developed in the
student with theirconcomitantgejentific attitudes and skills.

The concepts of precision and accuracy are learnmed in conjunction
with the metric system and its conversion of units.

In mathematics, measurement will be reviewed as the first unit
of the 1llth year.

The teacher of English will find that the um.t on vocations will
carry over to Unit II.




SCIENCE (Chemistry) .

- -+ 11lth Year

WNIT I - THE SCIENTIFIC METHOD - MEASUREMENTS

“he Sc;egtafzc Method
OBJECTIVES . "

To contrast the work of the alchen-

ist with the work of the modern
chemist

To learn that the scientist uses
an orderly pattern of thinking
in solving problems which is
called the scientific method

To list and apply the steps of
the scientific method to the
solution of a problem

To compare and contrast hypoth-
esis, theory, a2ud law

To identify, list, and give ex-
amples of scientific attitudes

Laboratgy Routines and Techniqges

OBJECTIVES

To learn the following in a lab-
oratory situation:
a. the parts of a Bux:
and its operation
b. glass bending--making dif-
ferent angle bends
¢. fire polishing
d. the making of glass equipment
(pipettes, medicine droppers,
etc.)
e. filtration
f. methods of collecting gases

‘n burner

Measurements

OBJECTIVES

To write the names and comparative
values of wnits of the metric
system (length, weight, volume,
density)

To solve conversion problems kte-
tween the metric system and
the English system

To explain the difference between
precision and accuracy

A8 4

ACTIVITIES

1.

2.

3.

k.

6.

7.

9.

Stud.ents rea.d about Trevisan
. and Paracelsus J.n Crucibles.
[ S S
Black.. ox E:merlment B
Students use the st.eps of thel
scientific method to find
what objects are placed in
a saaled box.

Methods of Science! - Exp.#2
Weisbruch

Students are asked to gather
facts about a Bunsen burner
and the height of a flask
of water, then to analyze
these facts and draw a con-
clusion.

Students identify the differences
between hypothesis, theory,
and law.

Discuss the need for suspended
judgment and an unbiased
approach in solving a problem.

The students will use the leeker
and classic Eunsen burner
to familiarize themselves
with its parts and operation.

Students will manipulate glass
tubing by cutting and bending
to form different angle bends
and fire polish the sharp
edges of the gless.,

Exp. #1 Geffner--Exp. i#2 Dorf

Students will carry out peoper
filtration techniques and
learn how some gases may
be collected by water dis-
placement.

Students will investigate the
idea that modern chemistry
and science are founded on
precise, accurate measure-
monts of various fundamental
properties. Exp. #1, Dorf--
Exp. #2, Gelfner--Exp. 15,
Weisbruch
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To use the following measuring 10, Students will Operate the triple
devices: ' beam balance.ahd. we' an
a. a meter stick to the nearest record different coins t,o
mm. the nearest hundreth of a
b. a triple beam balance to the gram. .

uo‘

nearest hundreth of 3' granm, T ' ( e .
c.:a graduated-cylinder to the o R .
nearest half milliliter. _ e .
d. a thermometer to the nearest - _ o e
half degree. o : e
aii%“
L .
i 3 SR
i ) «
1 .
g -V -5 N
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MATHEMATECS. o 11th Year

WNIT I - SCIENTIFIC METHOD AND MEASUREMENT
» TOPICS OBJECTIVES
g Linear measurement ' To use standard units of length

and other measurable quantities
Metric system
To use various inst_ uments of
English system measurement with the proper degree
of precision.
Uhit conversions
' . To- express the degree to which any
Precision and Accuracy of Measure- measurement is an approximation,

ment To convert from one system of measure-
ment to another.

Rounding off numbers '

: To describe the development of dif-

Significant digits ~ - ferent systems of measurement and

. - of standardised units,

Relative error
To maninulate fractions and decimals

Review of percentage . - for the purpose of converting units
within one system. ‘

To decide when a digit in a number
is significant,

To determine the relative precision

- of measured numbers by counting
significant digits and by subse-
quent computation,




Eh
Suggested activities in Mathematics - Unit 1 - 11th Year - Measurement

Note: If the class requires extensive review of the fundamental concepts
of measurement, refer to the suggested introductory materials which
appear in the mathematics section of the Pre-tech engineering unit on
Mpasurement. Applications should be drawn from the medical.field as

far as possible, ‘ e

A. Measurement of leng_t_}_z.

Measure objects with instruments which have gradually increasing pre-

cision, in both the English and metric sy . .

Example: A machinist uses a steel rule with units of 1/6h". A
" micrometer is used to the nearest 1/1000".

B. Conversions of units

" prill on converting a measurement expressed in meters to millimeters,.
centimeters, or to kilometers. Students should become proficient
in handling the decimal point and in doing conversions rapidly.

C. Rounding off numbers

Example: A steel rod is 11.67283 meters long. that will be the
measurement of this rod if the measuring instrument is
precise to thie nearest meter? Do the same for nearest hun-
redth and nearest thousandth. '

Example: A scientist finds that a length of pipe is 116 meters.
Which of the following could not be the actual length
of the pipe? ‘
a) 116,35 b) 1a5.k2 c¢) 115.77 4) L16.3L e) U661

Develop the .concept that any measurement results in an approximate
number with a range of possible values. This concept is called
nrange of exror." Thus the rurber ni16" neans, "at least 415.5
but less than L16.5.¢ Drill in determining the range of possible
values for various measurements expressed to varying degrees of
precision.

D. Significant digits

Do some conversions in which zeros will appear or disappear accord=
ing to the choice of the unit. Define the term ngignificant digit®
as a digit resulting from the measurement and not from the choice
of unit. Do practice in counting the imumber of significant digits
and locating the first or last significant digit. The place value
of the last significant digit can be called the uprecision unitt
and ranges of error can now be determined.

Example: Find the range of error for a measurement of 145,200 meters.
the last significant digit is the 2. The precision wnit
is 'mearest hundred meters"., The range of error is L5,150
to hS, 2h9 meters.

E. Relative precision of a measurement

Develop the concept that precision of measurement depends not only
on the range of error but on the actual size of the measurement. If

two objects are each weigned to the nearest milligram, the larger weight




F.

L5

is more precise. Since we are relating the precision to the absolute
magnitude of the measurement, this is called the "relative precision, "
and it is computed (and expressed) as a percentage of the measurement.
The computation should take the following form:

Find the relative precision of a measurement of 45,200 meters.
Last significant digit: 2 in 100's place .

Precision unit: 100 meters -
Maximum errors go meters (always half of the P.U.)
Relative error: 0  x 1003 « +127%

15,200

A review of percentage computations may very well be necessary here.

(Optional) Computations of precision on measurements.in non-decimal
form. ; .

Students should be given practice in using a protractor to measure :
angles and in performing precise calculations on measurements (supplied
to them) such as 32920* or 55%°2L'. In each case the numbers should be
converted to a single unit (either to minuteés or to degrees and decimal
parts of a degree) so that the number of significant digits can be
readily determined. Measurements of feet and inches or pounds and
ounces can also be used.

b ma el e G e a o e e em
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ENGLISH - -
WIT I - SCIENTIFIC

OBJECTIVES

Reading and stuﬁz

To use text-book efficiently

To locate index, table of contents
study aids, etc.

To adjust reading speed to suit
complexity of material

To use structure as &an’'aid to ‘under-

standing

Writi%g and technical mlish
To write a simple scientitfic report
To review or introduce library skills ™’

To write a form business letter
To review the form for“an essay

', .

vOcabuar% and word study

To recognize Greek and Latin number
prefixes

To recognize new words using them

Oral English
To discuss the aims and requirenments

of the pre-technical course
To improve listening

Literature and enrichment

To relate details to form a main
idea or a theme

To use science as a focus for read-

ing

#Indicates continuing activity.
will be made of such activities.

METHOD AND MEASUREMENT

ACTIVITIES

11th Year

¢

Introduction tc;: technology text-_book

and mathematics text-book

L]

Suggested material (Inductive and
deductive parsgraphs follows)

*Suggested material ("Vocations®) -
follows. - -

Suggested form for scientific report
-follows o : ‘

writing for-information on job
opportunities -(Addresses’ and’
sample letter follow)

Evaluation of English course to
date and hopes for future

Suggested material follows.
#Each issue of Senior. Science contains
a crossword puzzIe using scientific
words.

Elicit purpose and standard of course.

Interview former pre-tech students.

Guest speakers (Suggested material
follows. )

Stress factual information (scientific
attidude)

#Ethan Frome (A different non-cor-
related book may be substituted.)
Crucibles, Chapter 1

To avoid repetition, only one mention
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ENGLISH 11lth Year
UNIT I - 11 ' . s

PR IR T T T

CnrTerin . Voeations Unit

Aims: To clerify the purpose of the pre-technical course. -
To introduce a variety of gctivities and skills which will be used
throughout the course.
To get to know each otheri- -

lesson 14 What is this course? ' ..: .
What do you expect? .. - , . T
.- ~»ihat will we learn that is different from regular classes?
What is the same? : 5
How will the subject matter.be decided?

How can we find out what we need? (In addition to material
students may find from research,.a- complete list.of addresses. -.:
is included in the supplementary: materials. ) C e

Assigmment: TIist as many ways of Finding this out as you can.

lesson 2. lList findings. Ca Tt
What questions do we want answered? . -
Job titles R
Meaning of each title (work done) . -
Employers
Other sources suggested. _
that did you learn which has special interest to you now or
in the future?

Assignment : , Use Community College brochures to answer these
questions.: --Sets will be:sent by the local commmnity . o
collége "on réquest. oo

Surmarize findings.
Where to look next?
Library-=-books~-371.Ls and reference magazine articles, RGFL;

vocational file; pamphlet file; Dictionary of Occupational
Titles

Assignment: (Allow several days)
Using card catalog, Reader's Quide, vocational file, phamphlet

file, locate 3 different kinds of material of use to us.
Skim each.

For each, supply in your report:

Title, author or source

Answers found to questions above

Bvaluation -- In what ways is this piece of material useful
to your classmates?

This is a formal report showing your best work.

-
-
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Lesson L. Review card catalog and Reader's Guide.
What headings will you look under?
Material supplied by library.

Assignment: Book report--Read a book (fiction or non-fiction)
which will help give us an idea of the kind of work we are
preparing for. : Allcm ample t:me Report may ‘oe m:.ten [

“m oo opr oraleti satl¥S
Lesson 5. Bring samples of the materials available "to class.
How to evaluate your material.
1. Note date (e.g. salaries change) S jg,‘;_“
2. Note limitations (e.g. for women) - o
- 3, Note degree of completeness (no. of pp. R charts ’ mustra-
tions, etc.)
L. Note add:.t:.onal sources ment:t.oned. T

Lessm-:éi- Letter wr:.t:.ng - for matern.al to sources located.
"‘each business letter. ": .- '
Torm letter to be produced some to be ma:.led.

lesson 7. Prepar::.ng for a class v:.srb.
1. What to observe. . I St
2. Suitable questions to ask. -
3. Reporting on the visit -- composition form. ’
Sub~topics suggested.
L. Best reports to be submitted to school newspaper. :

Lesson 8. Group visits (if poss:n.ble)
’ A% ;Same as above. " =
2. Same as above.
3. Oral report - panel.

~.T'

......

Lesson 9. °f“*‘q-sevalua.tlon ‘I'est from Grace Paul , Your Future 1n Mad:.cal
Technology, pe 155.

CSwn om. o




Ot S e B R

R

=Ly

Sample Form Letter
Bigh School

Street Address
City, State

Date

Dear Sir:

I am a member of the Pre Medical Technical course at

High School. We are preparing for medical careers
In this course which will enable us to start our training in high
school and contiaue on through community college.

Since our study is involved with medicine, it was suggested to
us by our teacher that we write to you for any possible information
which can help us in our studies. We would be interested in notes or
pamphlets, and would welcome a guest speaker who might coime to answer

.our questions about work in this field.

Thank you for your cooperation.
Yours truly,

Pre Technical Class
(c/o Teacher)
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ENGLISH .
UNIT I 11th Year

. SOURCES FOR VOCATIONAL STUDY

the eleventh and twelfth years, the students should be exposed
to a variety of experiences which will enable them to explore vocational
possibilities. The following materials are directed to this purpose.

Trips should be a team activity.

1. Trips, sonié as a class or half class, some in small groups, can be
arranged to visit. theefollowing cstiblishricatss : .. . S

Hospitals: Mt. Sinai, for instance, offérs a ti:ip which includes
a tour and two films. Small group visits to hospital lab-
oratories are possible. :

Private laboratories, trade union health ‘centers
City departments:  Health, _'Polit‘:e: Aé_adéfnj
Conmunity colleges and nu;'sj.ng schools |
Brookhaven National Lab.ora'téry._ |

2. Some ingustrial plants offer useful trips. Each school ‘library con-
tains a listing entitled "New York at Work" which includes suggestioens,
but there are many other possibilities ava;lable 4o the resourceful tean.

3. The New York City Department of Commerce and Industrial Development,
115 Madison Avenue, New York 10017, publishes periodically a list of
conventions scheduled for the Coliseum. The teacher may select those
applicable to the course and write for student tickets. Each school will

receive several pairs.

L. Explore the possiblity of establishing a relationship with a local
hospital to open up opportunities for students to do volunteer work,

eventually graduating to a paid position.

5. Speakers may be invited. They may be recruited from industry, from
the school faculty, from alumni, from the commumity colleges, and among
friends and relatives of the students. Employment, college and guidance
counselors may also be invited.

6. Students may vse form letters to write for the following:

"what is a Medical Technologist® The UpJjohn Company, Box 831, Kalamazoo,

Mich.

WThe Profession of Medical Technology" Registry of Medical Technologists,
Box ilh’ Muncie, Ind.

nYou are Invited to be a Dental Assistant! American Denlal Assistants
Association, L10 First National Bank Building, Ia FPorte, Ind,

nCareers for Women as Technicians" U.S. Department of Labor (Women's
Bureau Bulletin 282) available for 20¢ from the Superintendent

of Docunents
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Electrocardiograph ... Operate the machine “X.5. (with background
technician =~ that is used to diagtiogbsiin physical sciences) w.i .1
i U Yieart disease ‘and re- .- plus 36 mos. of super= . ....

" cdrd progress of ¥utionti®ivised training on theicss:

22:

“with heart conditiomsiot.job. American Hospitak:i.:.

.Q......';0'...."’.....'._.'. .'...0‘0................... 000000000000 80000000°

Electroencepho=" =~ Operate the-instrument.. H.S..(with, interest in
graph technician ‘that records-brain- it electricity) plus 3«6 ..
L waves. Sl dsImonths on-the-job frajns. .
T vt ceimdinge American Hospital: .
.- Assn. o

...‘..'.'.....,1“,.-......‘0'0....Q..................'...........'.............O.

Histologié Cuts and stain tissues H.S. plus 1 yr. super-

technician for examination under vised training in a
- microscope. clinical pathology

lab. American Society
of Clinical Pathologists,

e Box 255k, Januce, Ind.
el s 18392 Doire foomnadaty
‘.....'....'..‘."..:.‘............'_.!. o0 .......;:'.?;:.'..:'.'r...:;f‘......_...........‘..Q..
Inhalation @ Administers oxygen H.S. plus 9 m=s. of
therapist 1o patients, checks and AMA approved courses
e . © " . 'maintains equipment and supervised on-the-
L © 7 . ': and supplies. job training. American

Hospital Assn.

. . e . * *
.....‘....................... ............................................
X P A R

Laboratory -~ Care for lab plants, No special training
heiper animals and ccuipment. requirements. Local
Costodial work. labs.
ooooooooooooooo&onoodoo666660odoooU&o{fvvﬁfmauooQ&m&%gggggggggg%g%zﬂtz....
Laboratory Helps doctois and - .. H.S. (with science and .
technician -scientists by carrying.-: math background and

out routine: chemical . ::- preferably one year or

and physical ‘tests; .-i- two of college work or

setting up equipment . graduation from an

and recording results . approved technical in-

of tests and experiments. stitute or junior

- college. National Con-

New Hampshire Ave. -
N.W., Washington, D.C.

20036.
.........'............._....._........0.....................4.........’..
Licensed pro- General and private H.S. plus 3 yr program
fessional nurse duty nursing. offered by hospitals.
(Diploma Pro-- National Lezjue for
gram) . .....Mursing Committee of

.. = Careers, 10 Columbus _ ..
o Cirele, New York, M.Y.:.
Lo 10019.

---------
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Lic_ensed o - General and | H.S. plus 2 yr.

Professional g private duty Associate Degree
Nurse (Associate nursing. . program in a junior
Degree) S or community college.
Same as above.
Licensed Practical Work with doctors E.S. diploma not
Murse and professional ' usually required. 12 mos.
nurses to provide . 8state approved course
bedside and home offered by many hospitals,
care to patients. community agencies, :
Many housekeeping junior and community 3
tasks involved. colleges, vocational ;
schools. ]
Medical Assistant Work within doctors H.S. with background of
and Secretary : offices making clerical training is ¢
appoiniments and helpful. Some junior :
performing other colleges offer tralm.ng.
clerical ‘duties. =~ ~ Américan Assn. of ‘
Help prepare patients Illedical Assistants Inc.
for examinations 510 N. Dearborn St.
(weigh, measure) Chicago, I1l. 60610
take care of eqmp- .
ment,.
Medical record Help maintain ¢+ - - H.S. .plus '9~12 mos. of
technician accurate and study at an approved -
: " complete records on  lospital school or junior
" all patients from ccllege. .
check in to check . American Assn. of Medical
out. Record L;brarians

840 N. Lake Shore Dr.
Chicago, I11. 60611

Nurse'!s Aide, Housekeeping duties H.S. diploma not

Orderly, and routine care of required:. Learn on the

Attendant patients. Job in hospital and
clinics.

American Hospital Assn.

WOW§ 0000000000000 000000 0000000000000 00000000°200000000000000000

Specialize in 2 yrs. of college plus
helping children 1 yr. in a school -

and adults over- offering courses in this
come crossed eyes specialty. Or 10 to 12
through exercises. mos. of on~the~job

training under a special
certified orthoptist
plus 2 mos. of a special
course offered by the
American Orthoptic
Council.

American Ort.hoptlc
Council

4,200 N. Woodward Ave.
Royal Oak, Mich. 48072
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Orthoptist and Work ¢losely with doctors ° H.S. plus b yrs. ofen-
Prosthetist . .. -and therapists to design  the-job apprenticeship.
-—.and fit braces (- ofthapbist Should have high school

- -and artifical limbs - background of science
prosthetist) and shopwork.  American

Orthoptic and Prosthe-

tics Assn, 919 Eighteenth
can. +8ts NoWey Suite 130,

Washington, D.C.

Radiation monitor Help professionals- in H.S. (with strong

and technician. .~ work involving fallout science background)
- . . 'measurement and other plus on-~the-job training
- gpecialties 'in radio- or apprenticeship
logical health. program. College degree

needed for advancement.
Division of Labor
Relations, U.S. Atomic
Energy Commission,

Yashington, D.C. 206L5.

.......‘.'..........".........................:‘........................

8. Vocational guidance material with which the teacher should be
familiare - = . -- ‘

Job Guide for Young Workers in New York City, New York State Department
of Labor, Division of Employment, 370 Seventh Avenue, New York City °

Career Guide for Demand Occupations, U,S. Department of Labor, Office
of Publications, 3Ll Ninth Avenue, New York City :

Occupational Outlook Handbook, U.S. Department of Labor, Bureau of
Tabor Statistics. Revised every two years, this is one of the best
sources of information cn careers. The school library probably has it.

Dictionary of 0cc¥Etional Titles, Third edition, Manpower Administration,
U.S,.Department of Labor, VWashington, D.C.
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ETYMOLOGY OF WORDS USED IN THE UNIT ON MEASUREMENT

du(o)

tri-

quad(ri)

quin(que)
sex-
sept(en)
octo=-

non(a)

decem, deci(m)

cent(i)

nill(e)

GREEK

mono-

tetra-

penta-
hex-
hept-
octa-

nov{en)

dec(a)

hecto-

milli-kilo

ENGLISH

one

two

three

four

five

six

seven

eight

nine

ten

one hundred

one thousanc

EXAMPLES

unity, unicellular, monocle,
monologue, unite, unify,
monoplane, monopoly, monaural,

_unilateral

duet, duplicate, biped,
biennial, binocular

triplets, triplicate, triennial,
trisect, trinity, triangle,
trigonometry

quadruplet, quadrant, quad-
rangle, quadruplicate, quad-
ruped, tetracthyl, tetrachloride

quintuplets, quintet, pentagon,
pentoxide, pentadactyl

sextet, sextant, sexagenarian,
hexagon, hexapod

September, septuagerarian,
septangular, heptagon

octet, octagon, octave, Oct-
ober, octopus

November, novena

decade, decimate, decimal,
decasyllable

centipede, century, per cent,
centimete», centigrade, .
hectograph, hectogram

million, millipede, milligram,
millimetre, millilitre,
kilogranm
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ENGLISH
WNIT I 1lth Year

TEST MATELIAL ON ETTMOLOGY
AND VOCABUTARY

The following completion test requires you to show your knowledge of the
number pref::.xes. .

1)

2)

3)

L)

5)

6)
7
8)

9)
10)

Quadruplex telegraphy involves messages over one wire at

- ‘the same time.

Disease decimated the population . (Literally, destroyed one
th.)

After Caesar's death, Rome was ruled- by a umvirate, or
three men.

A word of eight s'rllable'a is octosyllabic, nhile one like yes is
gyllabic.

The Pentagon in Trashmgton was so named because it has gides.
A millipede has times as many 1egs as a centipede. |
Tetrasthyl -contains : parts of ethyl.

The sextet from the opera "ucia di Lamermoor" requ:res
gingers.

Because he is a two-footed creature, man is classed as a ped.

If one divides an .angle into three pa.t:ts , one sects it.




WIT I

How to Report on an Experiment

A- '"Whats"~--describe procedure (stress accﬁracy) ;

B- 'ihys'--discussion of accepted hypothesis or new hypothesis

C- Conclusions--what I have learned

PR e T TP
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Inductive and Deductive Paragraphs

Instructions: Reach each paragraph carefully. Uaderline the topic
sentence. - '- ' :

I. BEverything went wrong for me in school. They said I was--well,
not exactly arrogant, but that I knew my own mind too well, that I
wouldn't learn, and that I was untrelaxed; that in all the more ath-
letic activities of the drama school I was stiff and unbending and
hopeless. My father then got' into a really disgusted mood with
me; how on earth was I to be launched into the world? I couldn't
read or write or spell. I couldn't act. :

II. Lou played cdespite colds. He played despite fevers. He played
so doubled over with lumbago that it was impossible for him to
straighten up; and bent over at the plate, he still got himself a
single. One year he fractured a toe. Another time, knocked
unconscious by a wild pitch, he sufiered a concussion that would
have hospitalized the average man for two weeks. He was at his position
the next day-~-and collected four hits. tVhen, late in his career,
his hands were {-rayed, the doctors found seventeen fractures that
had healed by themselves. He had broken every finger on both
hands--some of them twice--and hadn't even mentioned the fact to
anyone. No matter what, Lou played on.

Deduction Induction -~ scientific
general _ partict method
particular general

General - that which applies to the majority or that which is the ruls.

Particular - 1. Things that are done or that exist. (Fact)
2. Specimen, sample or parallel. (Example)
. A brief story (Incident)
h. Reasons offered for or against the general (Argument) -
may be supported by 1,2 or 3.

The general is termed the topic sentence.
Fill in the correct choice.

1. Paragraph I is organized by the method.
(inductive, deductive)

2. Paragraph II is organized by the _ method.
{(inductive, deductive)

e
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Objectives of
Unit II
(Energy and the Structure of Matter) ..

. The-physical and chemical propertics of matter are viewed
. through the use of the atomic model. The atomic symbols and
periodic trends are mastered for the clements (1-20).

P The concept of energy is learned and developed through
various energy transformations. Energy can then be related
to matter by the conversion formila, Eenc?.

The student phencmenologically learns the properties
in which physical and chemical changes are differentiable.

. NOTE; o

It is highly recomended that bonding types be studied at
"this point. - (Semi-quantitative rules for the recognition and
" differentiation of non-polar, polar, and ionic bonds by
AEN'S could be developed at this time for enrichment.)

The ‘students will learn the computational techniques of
standard notation, logarithms, and slide rule methods in
- the mathematics class.

* The students will study newspaper writing. They will

" consider accuracy in following written directions,and’
they will differentiate between subjective and objective
information, o




SCIENCE (Chemistry)

UNIT 1T - ENERGY & THE STRUCTURE OF MATTER 11 th Year
nergy _ _
OBJECTIVES . . ACTIVITIES
To fdentify and list the forms. 1, Identify the diffexrent forms of
of enexrgy: energy by laboratory work, and
a. potential - .. audio visual alds' demonstration,
D. kinetic - . and discussion. - - .
c. chemical ™ . : A o i, Dorf
d, electrical b. $ ergy and Its
e. mechanical - ‘- : . .. . 'ransformation" (BAVI FILM)
f ) radiant N T o, ° " -“’:?Q Dmnsmtion: Drop °£
g. nuclear - ink in hot and cold water.
To recognize.and clagsiry the 2, Film: "What Things are Made of:
transfromation of enaxgy. . .- (BAVI)
from one form to anotners: '
a. chemical to radiant 3, Filmstrip: "Einetic Molecular
b. chemical to electrical Theory*
c. mechanical to electrical
.+ . «he Separating Mixtures
To comparée the relationships be- Exp. #, Mc Gill,
. tween various:forms of energy - Exp. ioefzmer.
and work: (formula relation- = .-
ships may be developed) ' S, - Phys:.cal an¢ Chemical Changes
; . He Gill
MATTER ~ gzg 2, Do .
OBJECTIVES - 6. "The Law of COnservation of
Matter"
To distinguish between the

To

To

To

. physical and.chemical
properties of matte:r

compare the three atates of
matter applying the Kinetic
Motecular Theory

classify substances as element
compounds, or mixtures

identify with and without
laboratory techniques, types
of substances and their
characteristics

To compare &nd contrast physical

and chemical changes

To determine that all changes of

matter are governed by the law
of the conservation of matter.

6 Weisbruch
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SCIENCE (Chemistry)
WNIT II (continued)

0hssificdtion of Elements -

OBJECTIVES

Po identify and write the symbols.
of the common elements (1~20).

To understand that the valemce can
' be cimsidered the combining |
- power of atoms and radicals.” _:

To compare and contrast the kinds,
of elements, and where they are
found in the peritdic table. ~

To write and identify simple forti-
ulas and formulas containing .
radicals. ST

11th Year

YT R R Y

ACTIVITIES =~

L)

{o

8.

9.

Show the various elements and
have students place them in the
proper sections. of the periodic
chart.

Filmstrip: "The Periodic Table"
Chemofiln: "The Chemical Families"

calculéi;e fornmlas‘ from the valences
of the symbols by the addition
of signed numbers.

a’) E’Q?' 35 and 36 ﬁ.C.A. (prop-

.erties;of .metals and non-metals)

b) Exp. #3 Chemical study manual
(M.P, determinations)




" MATHEMATICS 11th Year
UNIT II - ENERGY AND THE STRUCTURE OF MATTER I
TOPLCS ) OBJECTIVES

Heanigg of Standard notation

PRI

Laws of. exponents

-'Zero and negative =~
exponents -

‘.Wri.ting numbers -
Operations in Standard -
notation ' L
Multiplication and
division
" Review of 6peréti¢ns with
signed numbers -

Squaring and finding -
syquare root

Fractional exponents

Logarithms

Using tables
Characteristics
Interpolation
Maltiplication

Plotting on semi-=log paper
Division

Slide rule

Finding numbers

Maltiplicaiion and
division

Squares and roots
Using logarithms
Using slide rule

To convert numbers from deciinal to
standard form and vice versa. °

To handle negative and sero powers
of, umbers.

To mAtiply and divide mmbers in
standard form, adjusting result when
it is ,in,_rzpn.,-_-atandard form.

To be able to square numbers in
standard form. '

To ‘take ‘Squars roots of numbers in
standard form, with proper adjust--
ment of exponent when an odd number.

To know and be able to apply the
definitions of fractional exponents.

To determine the characteristics of
nunbers mentally and find mantissas
of numbers with four significant
Pigures.

To find logarithms of numbers with
four significant figures.

To use logarithms to make careful,
systematics computations involving
multiplication, division, raising to
powers and taking roots.

To read the slide rule to three-
digit precision.

To use the slide rule for calcula-
tions on numbers similar to those of
logaritims, but with three-digit
numbers.




1.

2.

3.

SUGGESTED ACTIVITIES IN:MATHEFATICS - UNIT II

‘Review of Basic Laia of Exponents

Practice evaluating simp],ﬁé,éxprggs;ons such as- 53 ’ 102 ’ 3.’42, etc.
Apply the laws for operatiéfis ¢n powers of the same base to
multiplication, division, raising to a power, and taking square
Practice evaluating expressions such as ot 5x2 and (3°)" to
make clear the difference in operating on the coefficent and
operating on the exponent, This will be necessary for the work on
standard notation." A .

i L

'y

Standard Notation - ‘
Practice changing numbers to standard form. The part of the
number which has the significant digits should be referred to as
the coefficient. The power. of ten can be called the
characteristic at this time, preparing for the work on
logarithms. = ” :

Practice miltiplying numbers in standard form.: Some of the
products will- not be in -correct standard form and this will

introduce the technique of cgrrecting the-form of. numbers.
Ex. (5.4 x 103) x (6,5 x 19231 = 35.1 x 109 ="3.51 x 107

sy
. I“

The division of numbers can be practiced at this time. When
the coefficient in the numerator is larger than the coefficient in
the dehominator, the division can be done twe ways. The division

~can bé performed "as is" and the result corrected to standard form;

the division carn be performed by modifying the form. of the
numerator arid then dividing. . .

Exs Divides 3.6 x 106 = 36 x 105 = 6,0 x103. .
S T 300 X 10 3.0 X 102 N . .

The -second te’chniqde is suggested as a prebaratibn for the operation

‘of - taking ‘square root, where a modified standard form will be

necessary.

Practice finding squares of numbers in standard form. Enough cases
should be taken so that students observe that the exponent that
results from the squaring (before any correction of the form) is
always even. Students can now be shown how to take square root.
Problems should be limited to those which can be solved with

the aid of a table of square roots.

Ex. Find the square roots of 6.5 x 107

VEE x0T =Yg e = 8.06 x 10°

Fractional @Qonents

Evaluate expressions with fractiona% exgonents. Iake up some
small tables fo powers of 2: 20, 2¢2, 2%, etc. and of powers
of ten: 100, 10425 , 6tc. Perform some simple computations
using these tables.




Sl
4., Logarithmic and S.].ide'Riﬂé"_C_o_rggi_i_':i‘} stations

It is suggested that studeédts learn ‘logarithmic and slide rule
operations concurrentlye - i . . C '
Students learn to use the table.of nantissas and find

logarithms of numbers.- At-thig time, they learn to read the

L scale on the slide rule and then the D scale. Since the L scale
'is linear, students find this the easiest.to read... Since the

D scale is not linear, and;the markings change.at various points,
considerable practice is vequired before students can find numbers
on it and read a given number properly. -The most common error

is in misrcading the smallest divisions in the region betwsen

2 and ly, where eac’. division is read as a 2. Also, students

have difficulty in ne ‘dling the numbers on the exureme left of the
D scale, where-there are extra digits provided. It is suggested
that the students mark: their.glide rules with:1.1, 1.2,

103, emo ’ ; et c et ’. i, <. .

Students next learn to multiply numbers using:
A) Tables of mantissas and hand computation by logarithms.
B) Hand computation but with mantissas. found on the L scale
.of the rule, -.- C e ' y
¢) Direct computation on the slide rule..

) ¥

.....

Students will learn how to handle results that go off scals by
analogy with. the. correction procedures nsed in the work on
gtandard.notation. ) Lo .

. Students learn td divide mmbers in the.same fashion. In the

; ... case of division, the correction procedureg. must: be-applied when
the answer is found at the right index, Students.shquld associate
some form of correction procedure with the use of the right

index in both multiplication and divigion. o

) Students can practice finding squares of numbers using

: . -standard form and the A and B scales. Students must read the
two halves of the A and B scales differently. -Square roots
can be done in the same manner as in the work on standard
notation, but now a table of square roots is-no longer
necessary [ I . . : et
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SUGGESTED ACTIVITIES Iil MATHEMATICS - UNIT IT 11th Year

5. a) Practice vfriting numbers first in forms such as:

6.

103778L and 109.7446-10 and writing logarithms of
numbers that involve an interpolation.

b) Flot powers <l various ﬁﬁiﬁbéra on ordinsry graph paper 1o
obtain an exponential curve and on gemi-log paper to obtain a
straight line. T e

¢c) Use semi-log graph paper for simple miltiplications of
mmbers. (Use compass or ruler to add distances.)

d4) Mcltiply and divide mumber: using logarithms. -Neatness and
care in gsetting up calculations should be stressed.

e) " Evaulate formulas from sciencé by use’ of ']fb‘g‘arithms.

Ixample: The volume of a gas is given by the formula:
¥ =nRT/P Find the volume if n = 3.55, R etc.
a) Practice in finding numbers on the ¢ and D scales; in the
same Way-as nurbers were plotted on semi-log.paper,

b) lultiply and divide numbers on the slide rule, so that
students.can handle products that go off .scale. Suggested

. procedure is to sue scientific notation and apply methods
. ‘indicated. . . L

c.g. Find 6,540 / 855 I

6610 = 6.64 x 103 = 5.4 x 102 = 7.65 x 100, "= 7.65

c) - Use the slide rule to chgck‘ali calculations using logaritims.
d). .'S’olir_e pro.blema.fsuch as: 1f 650 grams of jron ore contain

422 grams of iron, how mych will be obtained from 766 metric
tons? 1 _

EXERCLSES: *

1. You are told that there are approximately 22x! 021 bacilli in
a tuberculosis culture. Write the number of bacilli in long

- form.” Can you express the number fm-worga? '

2. Suppose an average individual has 19§1o1 blood cells and that

each cell covers an area of 1.29%10™" sq. mm. Find the aresa

covered by all the blood cells in sq. mmj in sq. meters.

How many sq. um. = one Sq. meter?; One sq. cm.?

What is the shape of one ci. mm?;3 One cu. cm?

How many ¢u. mm, = 1 cv.6 cm.?

1f there are about 5x10° red cérpuscles / cu. mn. of blood

in the human male, how many corpuscles are ‘there in one

cubic cm. of blood?
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.. ENGLISH .. .. e e e T LT
UNIT 11 - Y AI'D THE STRUCTURE OF VATTER o 11th Year
OBJECTIVES "7 7 - ACTIVITIES
Reading and study " See materials ' .

To write apd follow directions. ::.. .

Writing and technical English
o write directions

To write a business letter .. . .-

P S

To write brief reports . + =~ . . = .
To analyse types .of newspaper
\ "articles on the basis of* e .
structure. T L et . 2
A Voca and word study- - - - - anti~ .. endo- ‘eX0=
Jearn useful prefixes . . -~ hetefo-:. homo~ iso~
3 related to science macro- micro- poly-
; To learn new words -~ . .. v.Re=- . retro- syn- (sym-)
1 To practice using dictionary
: Oral Bnglish - . = "o BExarcises for listening skills
To listen analytiecally - - Guest:speakers: -
3 To take notes from a talk Audio-Visual Aides
3 To give;an-or_al'feport o L e ]
literature and enrichment . . Crucibles, :chapter .on Dalton
To elicit details in support of  The 0ld Man and .the Sea, or

: W & comparison other non-correlated literature
: To recognize the forces which o U .
; determine an individual's

cotrse 'of action - -

Note on Pre-tech. hewspaper:

Where feasible, the Pre~tech newspaper can be an activity of
both the eleventh and twelfth year classes. Ii.calls upon some
» = of the students! hobbies and skills~--typing, -photography,
drawing, as well as writing., High standards of correctness in
written English are motivated by the lure of publication.
Cooperative efforts can be encouraged. The prestige of the course
~in the school and commmnity will be increased. o

.; .. Students may also contribute articles about their course

1 activities to the school.and local newspapers. This is possible
‘ ' . even whem the Prestech newspaper may not-be practicable.

- Siggested work sheet follows.. - - Lo
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ENGLISH - , ‘
UNIT 11 IR 11th Year

Following Directions

Aims: to read accurately

to write accurately

In what situations is it important to follow d1rections carew
fully?
I‘OILOWII\IG DI‘!EGTIONS

TIME TEST -~ (5 muu'.rss)

0w S0 o @b @8 3 B ‘--.-----.--'.--------dﬂ-. ‘--.---"”---C--- o u» ot &

1. Read everything before doing anyth:l.ng.
2. bhut your name inthe upper right hand corner of this paper.

3. Circle the word "name" in senténce two.

. Draw five small squares in the upper left hand corner of this
paper,

5. Put an "x" in each square. ‘
6. Sign your name under the t:.tle of this paper.

7. Put a circle around each square in the upper left hand corner
- of this paper. '

8. After the t:.tle write "yes, yes, yes."

% Put a circle around sentence number seven.

10, Put an:"x" in the lower left hand corner.of ‘this paper.

11, Draw a ‘trie.‘ngle around the "x" you just put down.

12, On the reverse side of this paper, multiply 70 x 666.

13. Draw a rectangle around the word "paper" in sentenbe nunber four.
1}, Call out your fxrst name vwhen you get to this point on ‘the test.

15. on th:.nl: you have followed d:.rect:.ons carefully to this point,
Iout, "I havel®

16. On the reverse side of this paper add 6950 and 9805
17. Put a circle around your answer. Put a square around the circle.

18, Count out loud in your normal speaking voite from ten to one
backwards.

19. Draw a simple sketching of your instructor on the reverse side
‘ of this paper.
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20. Punch three small holes in the top of this paper.

21, If you are the first person to get this far; yell out, "I am
the first person to this spot and I am the lecader in following
directions.” T ’

22. Say out loud, "I am nearly finished. ‘I have followed directions."

23, Now that you have finished reading carefully, do only sentences
one and two. '

SUMMARY
Steps in following diréctionss:- C
- .a. 'Read completely and quickly -~ - o R IC
b. Understand each mart (e.g.; in:a recipe=- "simmer")
c. Understand the reason for each step (e.g., "sterilize")
d. Form a mental picture of ecech step {e.g:, "turn left")
e. Understand the reason for the order of the steps (e.g., first
light the ovem.") . v = ¢ . ... L

Agsigmment: - - . e R

Exercise -- "Walk straight ahead for two blocks to the end of this
street, turn right for one-half block, then left for one
block, and left again. :You will see-the school.on the
other side of the street."
Draw a map from these directions..:-

In what situations is it important to write directions' carefully?

a. Write at home the directions for a friend to walk from our
school to your house. Exchange direciions in class.

b. Draw a map based on. the directions you are given.
¢c. Write the directions for getting a change of program in our
‘~ school at the beginning of the term. Include three steps. .

d. Write the directions for an experiment on (to be supplied by
science teacher.) - steps. Take it to science laboratory and
800 how it works.

e. .In a page or less write precise directions for drawing a
diagram which you have designed. Draw the diagram.

Example:

.: Draw a rectangle-at least four inches long lying on-its long

side. Inside the rectangle, at the center, draw a circle whose diameter
. . 'will be about one-fifth the length.of the rectangle. In the center

of the circle place a very small X,

To the right of the circle half way between it and the.right edge

: of the rectangle, draw a square about the .same size as the circle.
3 To the l2ft of the circle draw a tight spiral about the size of

the circle. : : :

Under the rectangle print the word "fish" with the letters in
reverse order, ' ' '
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ENGLISH

UNIT 11 '11th Year

VOCABULARY
TEST ..

The answers in this part of the test are to show your knowledge of

the words in question. For example, if you are given the sentence
"Two substances (act on each other)., the word which

would difine the phrase in parenthesis and therefore would be the
correct answer is “interact."

1) He concealed his pathy (feeling against) toward us.

2) To audit a course is to it without receiving credit.
3) To eject a person is to _____ HWn ‘
L) Equipoise involves weights.
5) X setludéd spot is one shub .
6) Impending evil is misfortune that over one.
7) His means of egress is his means of ing 5
8) A pedometer will one's mileage.
9) Antediluvian means the flood.
10) What does a multiped have that humans do not? .
1) To correlate several activities is'to tie them .
" 92) The Scriptures are sacred ' .o
13) A versatile person is one who can ___ his hand to almost
' anythigg.
1)) The recurrence of a disease is jts happening .
15) Hyperacidity is acidity normal.
16) 1Is 1t possible to .- mate copper. into. gold? (change across)
17) _ travel may some day be p&ssible. (travel
among planets)
18) Subcutaneous means the skin.
19) One who rules by his own say-so is a .
20) Next week the _, (following part) will

be published.
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Worksheet for newsletter

News Articl.ess

Titles Writers.

Feature Articles: . ]
Titles - . _Vriters

Book Reviews; Puzzles; Quizes, stc.
e Writer

~ c e 1Ty

Editors ' Artists
.i.-{also responsible .. -.
for editorial)

miat

Typist

'Promotion




L

1. A news article contains ..
in the first paragraph oo.ooooo.oooooooooooooooooooooooooooooo
in succeeding Paragraphs ‘0"000.000..'00o.oo'ooo"ooo.oo e0cec000co0eoe0
2. Should a news articlé contain facts or opinion? Why?

4 ~ T ! . . " ~ . N .
............&.....&............T...D..........................‘........
. e .
. . ¢ : .

3. Make a list of ten adjectives and ten verbs that you have found in
a news article. Which were easier to find bécause they were more
plentiful? - A b ' S

Adjectivess erbs:

= \0 QO~J O™
VIS WD = <
-t \O CO~3 ON

0 0

& MWD -

. Examine the opening and closing paragraphs of a feature article.
What devices does the writer use to make these interesting?

.........................0............................................
. \ . . .
.........................................’............................’

....Q..D..............................................................C

g, Examine an editorial. List three devices that the writer employs
in order to strengthen his argument.

1
2
3

6. Draw ar attractive plan for the front page of the newsletter.
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bjectives of - S
—JUnit 111

( Oxygén, I-Iydrogen, and Water)

, . The student learns the physical.and chemical. properties of hydrogen,
ox.ygen, and water.

The equation concept is developed thrqugh the prmc:.ple of the
conservation of mass energy, and through a study of the: electrolytic
half-cells. Two reaction equations are re %ogn nized (synthesis and -

. decomposition) and the significance .of* rate is developed.

The concept of ratio has many applications in chemistry, and the
students wvill learn to compute and use rat:.os at this t:me.

f

‘The students will learn to- record their siqaerimsnts, and they
will expand their learnings through study and research.: ..
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SGIENCE (Chemistry)
WIT III - OXYGEN, HYDROGEN & WATER

Oxygen and Oxidation

OBJECTIVES

To discuss the phlogiston theory -
and give reasons for its failure
(refer to Unit I - scientific
method) .

To be able to prepare and collect
oxygen from potassium chlorate
and identify the physical and
chemical prOpert:Les

To identify the three factors in- -

volved in burning: fuel, oxygen,
and kindl_lng -point

To compare and contrast slow and
rapid oxidation and identify
spontaneous -combustion

To identify thé results of oxidation
through a laboratory experiment

To compare kindling temperatures .
of various substances (sufur ’
red phosphorus » paper)

To calculate by experimental means,

-the parcenta.ge of oxygen in a
chlora.te > .

gxdrggen
OBJECTIVES

To identify the methods used by
Cavendish in his work on hydrogen

To identify and write equations for
the preparation of hydrogen:
a. from water by active metals
b. electrolysis of water
c. inactive metals in acid

11th Year

ACTIVITIES

1.

2.

3.

h.

8.

Students are to read of Priestly's
and Lavoiser'!s contributions
to our knowledge of oxygen.

Demonstrate that air is about
20% oxygen. Consume oxygen in
& graduated cylinder over 2

battery jar containing water.

Students prepare oxygen by using
a chlorate and manganese dioxide.
Use water displacement and have
students identify the physical
and chemical charecteristics
of oxygen. Write the word equation
for the reaction.

Geffner #5

Geffner #5

Demonstrate the factors of burn-
ing by igniting kerosene.

Demonstrate slow and rapid oxida-
tion:
a. rusting

‘b, explosion can

c. spontaneous combustion (sodium
. peroxide on sawdust plus
~an ice cube) :

Determine by weighing to the
nearest hundreth of a gram what
happens to metals before and
after they are heated in air.-
(Heat steel wool)

"Behavior of Solids on Warming®
Exp. i#2 Chem. Study Manual

"Determining of the Percentage
of Oxygen in Potassium Chlorate!
Exp. /19, Weisbruch . |

Exp, #9, Geliner

ACTIVITIES

9.

10,

Demonstrate that hydrogen can
be produced by various methods:
a. sodium or calcium in water
b. magnesium or zinc in acid

c. electrolysis of water

Students prepare hydrogen by the
use of zinc in dilute HCl and
collect the gas by displacement
of water. Exp. #1l, Geffner




Tl
Hydrogen (continued)

OBJECTIVES

To prepare gnil Gollect hydrogen
from zinc and hydrochloric acid.

To identify the physical and cheme
ical properties of hydrogen

Wate'r

OBJECTIVES 12,

To recognize the J.mportance of water
to all l:.v:.ng th:mgs -

To identify the composi, tion of water

by weight and volume o L3
: A,
To solve proolems using oxygen to
hydrogen rat:.os (voluxne and RS
weight) : , oo
To :.dentlfy the phys:.cal properties L.

* of water

To identify the types of impuritms
found in water, ‘thenh compare meth-
‘ods of treatment ‘making it - Pit

for home, industry, or medn.cinal
use ,

To identify the parts ‘of the dis-
tillation apparatus, and the '
processes that occur m.th:l.n these

parts. 16.

17.

LR THPS

1.

15,

~ ACTIVITIES

Demonstrate carefully ‘that .
' hydrogen. is a good reducing ..

agent by passing hydrogen ¢
gas over hot cupric oxide.

ACTIVITIES,

Demonstrate electrolysis of
water: students identify” the
ratio of oxygen to hydrogen

‘by weight 8:1, volime 1:2.

Exp. ,’,‘10, Geffner

Students determme the ﬁ.xed
points of a thermometer to:
the nearest tenth of a degree.
Filmstrip: _"HW'De W_é -Me‘asure

(Heab?® v T oo ee P2

Student solves for the density
of water (we1ghs known volume),
then canpares ‘his value with-

that in ‘the Chemical Handbook.

'Demonstrat:.on of surface tension :

two ‘beakers of water are used,
add detergent to one and powdered
sulfur to both.

Film: U"Properties of Wate#
(BAVI)

"Purification of WaterV

Demonstrate distillation of
water and the demineralization
of water by ion-exchange resins.
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MATHEMATICS
INIT III - WATER

TOPICS

11th Year

OBJECTIVES

R R

——
Lo

Ratio in scientific Broblems

Meaning of ratio-
Division or quotient of two
numbers

Scientific Ratios

Calculation by. slide rule
Scientific constants as ratios
thits of ratios

Ratio as a percentage

Computations

Percent compositions
Calculations of water of
crystallization

To calculate important scientific
ratios using the slide rule

To express ratios in proper units,
on the basis of data supplied

To calculate percentages using
slide rule division

To calculate percentage compositions

of compounds from the chemical
formula and from a table of
atomic weights

e e AR R L et pe "

-
:
5
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SUGGESTED ACTIVITIES IN 1 '.'_‘ MATICS UNIT IiT 11th Year

RATIO: S
1. A comparison by divi. .on of the msecures of two like things where

the measure is e -eqaed in terrn cf the sams unit of measure, is

called a:ratie:. setonm. o sssio o smemmesesie wgarrl QISRMNUINL TR L ST eIl R
2. The resulting number is a pure number since the um.ts can be

eliminated by cancellatica, " - i e o r .

3. When ‘the units of a Fatio are “the sams, the resu].t:mg number nay be
expressed as a percentage by rultiplying by lOO. N ) .

Examples :

ceoa) The Patio 6Fthe lersihs of two zegments 15" and 2' respectively;
% 43 15 in= 154 92,625 = €24 .
2L in. 2 . ,
b) What percentage of the woight of I 3”35 o3 genv Here, the. .
weight of the KC10, ~-. tis 11“1.&,“1u 5c“the ofygen are both |
expressed in atomit’ L:s:: tnits, © "hn ratio ig a pure
(cec:.mal) nurber and can be converted to a per cent. gt

"¢} Yhat is the 'percent ¢ “posivion of MN~Cl? Studen’a:s T‘Uot
: calculats: the nolef'_n a,r (or fermaia) weight to three
' s:.o'mfn.cant digits’ , and then calculate tha pcrconta*re of . R

both the ifa and €15 R (e

Practice finding p:reert cempesition of veriocns corpounds includirg
some with more than iwo elemenus u.ch as NasAl Fe(CN)g 2.
k. TUhen a comoarison (by Givision) ...s rnecs of Tho measures of two unli

'

b) A pl:n*e ’cr"' els from New iors ©o California; 2 distarce of
s

ot

: things, the rssulting answer rmsh be given in ter:s of ihe rc.rrm.n:n.rg
: unitse.

Examples :

a) If a boy wolks P riles in two hours, the rate of walking

g is a comp a.r son of the ..i.gi‘“,i’:_l;q_ (8 miles/2 hours) = h mi/hr.
x

3,060 miles, 5.5 houvs. 1

ic th» velccity? Result
is 596 milss per hour. {Can be writien as 556 miles/hour,
- indicating that mrier of miles is divided by nunber orf
'. hous's )
: ¢) The spocific graviiy 0.1 s subctenze is the waight of one
cLbic canu..x.. or of tas svbstance. What is the specifi

revity <f gold if a ”-'D grun s Jf\«a has o volure of
30 3 cubi cent:l.x.si*rs? Answer r"u.,t be in units of
grams /cubwc centimeter,
: d) The heat copacity of a substance is the amount cf lheat
1 necessary o raise a gron of the substance one de ree
centigrade. “hat iz the heat capacity of lead if 43.2
calorics will ra°1.<'e a gan of lead 61.3° centigrade?
Answer will bhe in ¢ -n/dezree.

'Jv&

Product by popvlation. The G.JN.P. of Iadia is 3.6 x 1011
and its popvJation is 6.0 x 10° people. That is the per
capita incore? Answer hore is in wxits of dollars/person.

e) T™e per capite ircoms is found by dividing Gross Noticnal
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11th Year

UNIT IIT - OXYGEN, HYDROGEN, AND WATER

OBJECTIVES

Reading and study

To become aware of different pat-
terns of organization

To use Readers' Guide to Period-

ical LiTerature and New York iimes

Index

Writing and technical _'Egn_glish
To organize a composition based -

on problem solving
To write up an experiment

Vocab and word study
To recognize roots
To enlarge vocabulary

Oral English
To carry on a discussion with

courtesy and respiact for others

Literature and enrichment
To recognize tharacter traits im-
portant to success in science

Note on Senior Science:

ACTIVITIES

Have students find articles on clrrent
water problems. How do they differ
in organization? - What is the pattern
followed in Crucibles? o
*Senior ‘Science -

write a compésition of self-e‘:a,iuaton

as a student.
Write an account of a laboratory exper-
iment in paragraph form.

electr~- met;a-
hydro- - morph= -

ortho-
para-

How t6 Study--mat'erial'follows.

.
N G .

Crucibles, ‘chapters ‘on Priestly;
1avoisier, Cavendish. nL

©  amns

Class sets of this magazine will serve many uses in English and science.

classes. Another useful publicati
lished by the Americen Education Pu

on is Science and Math Weekly pub- --
blica¥ions Inc., Middietown, Conn.




ENGLISH W aud v 7 11th Year

WIT 111
How to stud
(To be used st report card)

Suggested Refereﬂces- S e

Morgan: FEow to study

] How to study e
SRA: Life adjustment pa.mphlets
Brown: This is the way to study
Flesch: How you can be a better student
Orchard: sStudy sucessfully L '
Udane and Glllary How to enri.ch ymxr science studle

Iesson l.

Intreductory discussion:

Are you satisfied wi.th youwr marks?-

vhy? Why not? : "

How do they compare with last year's?

How do they compare with your classmates! marlcs" v
Do they vary from subject to subjeét? W : T
Why? )

Were there any special circumstances which :.ni‘luenced your marks th:.s th:.rd?
How might you have controlled these c:.rcmnstances" : o S
Assignment: Draw up a hst (3-6) specific goals you will ‘work .for :Ln

the coming marking perdiod.

Lesson 2. e

Discuss ard: orgam.ze goals. o ‘ -
Where can we ‘get help in reaching these goals?

Assignment: Give three specific examples of things ybu have done which
led to good or bad results.

Lesson 3.

Small-group discussions of assignment--do's and don'ts.
what did you learn about your own study habits from listening to your
classmates?

Sociodrama: Joe doing his homework. Other characters--e.g., mother, sister,
etc.

Assignment: Keep a study record of what you do during the next three
days. (Work out form--include time, activity, S setting, evaluation)




Lesson b.

Who else can help us? S .
Plan interview with teacher, older student, suecessful studonty
Report. on. twWo pages--cne .question, t¥o answers.

Lasson 5.

Present interviews in pairs.

Assignment: Consult how to study material in iibrary.
Preview and evaluate one source. ‘
Read and sumerize .one chapter. ,
Derive specific dols and don'ts for yourself. (Allew two days.)

Lesson 6.

Evaluation of récords Kept:in assignment above by classmates.

Use of spare time, . ... . .

Variety of study methods used.

Variety of .study conditians...

Changés in habits .noted..

Changes in habits necessary.

Lesson 7.

Using all the data you have accumulated, write a letter to yourself sum-
marizing your study habits, good and bad, your study goals in this marking

period, specific changes in study habits you have made and plan to make.
These will be held for return at second report card.
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Objectives of Unit IV i

(Solutions 4 ngspensions, and Colloids) Coen D
DY peW FH" R 3l B )% i D A

From the definitions of’ solutions s~ colloids, -and suspensiona s
their distinctive characteristics will be developed by the students B
through demonstrations.

Solubility curve plots and solution make-up (molar, normal, and
percentage) provide expansion of the solution concept to 1no1ude types
of saturations and concentrations. .. .. :

The concept of crystal structure is introduced and water of .
hydration’ls déemonstrated by deligaéscent plots and percent
hydration determination.

The algebra:.c aspects of solution problems will be explored in
mathematics. Since students must make and interpret graphs of =~ - - -
solubility, they will study the coordinate eystem at this time. ::_:' “

Students will learn to explain an experimental diagram._} They -~
will learn to form accurate definitions and to recognize - ,
objectivityand other patterns of argument.
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SCIENCE(Chemistry)

UNIT IV - SOLUTIONS, SUSPENSIONS, AND COLLOIDS

11th Year

Solutions and Suspensions

OBJECTIVES
7o identi

fy the eamponenté and
characteristics of true
.solutions.

To identify the dipole nature
of water as the major factor
in solution formatiom.

To recognize when solvents other
than water must be used.

‘To compare and contrast the

. types of solutions and their
characteristics,

To ﬁentifj the faétors that
affect the rate of solubility.

- To identify and interpret infor-

mation found on solubility
graphs.

" o caleulate the rate at which

solubility increases with
temperature,

To compare and contrast the

components and characteristics -

of solutions, colloids, and -
suspensions.

Colloids

- OBJECTIVES
" To identify the components of

. a colloid:
a. dispérsed particles -
. b. supporting.medium ..
c. protective colloidal”™ .~
- substances, - "«

To Yecognize éharacteristica:

a. Brownian lMotion
b. Tyndall Effect.

To define and recognize the
nature of an emulsion.

ACTIVITIES

1.

2.

3.

W

5.

£

Demonstrate the fromation of
solutions by adding salts,
alcohol, and acids to water.

Students add crystals of iodine
to water, alcohol, CCl), and oil
to determine which is the best

. Solvent,

Demonstration: Add the solute
hypo to varying concentrations
of water and varying tem-

peratures of water, Students

-are to determine which solutions

are dilute, concentrated,
saturated, unsaturated, and
supersaturated.

"SoLubi1ity" Byp. # 13, Dorf;
M # ﬁ‘ Geffnﬂ' ®

"Water Solutions" Hxp. # 23,
ic Gill, -

From the solubility graphs,
students determine:

8 the solubility of

0
potassium nitrate at 60 C.

'be the solubility of

otassium chlarate at 100 Ceo
Potassium chlorate is more
soluble than how many of
~ the salts shown? Name
' thwo)

c. How many: grams of sodium

chlorate mst be added to
50 ml. of water to produce
‘a %atln'ated solution at
50 C.?
d. UWhich salts have the same
egree of solubility at
67°C.?

?Eo # 13! mrfi m. # 16.
efmer,

Characteristics of solutions,
suspensions, and colloids

7}11 Dorf; ® #2
% Gill,

-
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SCIENCE (Chemistry)
UNIT IV (continued).

Crystals
OBJECTIVLS

To identify, define, and 1list
.. characteristics of sub-
stances that are hydrates
and anhydrates,

To identify, define, and list
the characteristics of sub-
stances which are efferves-
cent and deliquescent,

To jdentify compounds’ that
contain waters of crys-
tallization,

To determine the percent of
hydration in a crystalline
salt.

Measuring Concentrations of
Solutions '

OBJECTIVES

To calculate the molarity, norm-
ality, and the percent of a
solution from the atomic
wolght.

To calculate the weight needed
of known quantities so as to
make appropriate dilutions.

To use a balance, graduated
cylinder, and volumetric
flask to make up different
percent, molar, and normal
solutions including the
preparation of dilutions
from existing solutions.

11th Year

ACTIVITIES

0
Oe

9.

10.

1.

12.

13.

k.

15.

Denionstrate Brownian motion and
the Tyndall effect.

Demonstrate emulsions-milk,
mayonnaise, etc.

Add soap to a mixture of oil and
water-emulsification.

a) "“Hydrates" Exp. #20, Mc Gill.
b) "Compounds with Water"
' Exps #17, Weisbruch.
c) "Crystals and Water of
Hydration" Exp. #1k, Dorf.
d) "Déteimination -of the
Percentage of Oxygen in
. a chlorate" Exp. #9,

Geffner.

Students make a quantitative
study of a deliquescent substance
(NaOH pellets) by taking weight
measurements every 5 minutes

and then plot results on time
versus weight graph.

Demonstrate efflorescence by
placing hydrated sodium sulfate
crystals in air. Crystals
crumble as water is lost by the
sodium sulfate.

Solve problems related to molar,

normal, and percent solutions:
How many grams of sulfuric
acid are present in 200 ml.
of a .50 molar solution?
(of a .50 normal solution?)

Students ‘prepare solutions of
varying molarity and normality.
Such compounds as sodium chloride

. and sodium bicarbonate are

weighed out and the correct
amount. of water is added.
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MATHEMATICS : : :
-UNIT IV - SOLUTIONS, SUSPENSIONS, AND COLLOIDS- . 11th Year
OBJECTIVES TOFICS
To perform calculations con~ 1. Solution Problems
cerning percentage of
solutions. o . a. HMeaning of percent soluiion
Find the.percentage = .
concentration, given the b. Problems involving simple
relative amounts of the ditutions and increases of
components concentration
Find the amount of one ¢c. Problems involving mixtures
component, given the total of two solutions of different
amount and the percent ' concentrations.
concentration of that
component _ 2. QOther Verbal problems
Find the amount of one a. . Mixture problems
component, given the per- N
cent of concentration and b. Motion problems
amount of the other _
component C. - Problems leading to
quadratic equations
To systematically analyze a L
vepbal problem in terms of dé . Number problems
information supplied in the - o
problem and information 3. Review of coordinate ffeometry
requested -and grap

To set up and solve the algebraic 1. The coordinate system
equations required for the
solution of problems a. Ordered pairs

To plot points on coordinate paper b. PFlotting points
with proficiency '
c. The 1-1 correspondence
To use the midpoint formula to o
find midpoints. _ d. Properties of vertical and

horizontal lines
To use the distance forrmla to

find distances S, The midpoint fo ""']a":'

To use the slope formla to find 6. The distance formula .
slopes and prove lines

parallel or perpendicular 7. The slope formula
To determine approximate slopes a. Parallel lines
of curved lines from a graph
(such as a solubility curve) . b. Perpendicular lines

8. Reading slopes from a graph
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‘ MATHEMATICS
3 UNIT IV 11th Year

SUGGESTED ACTIVITIES IN MATHERATICS

Note: Refer to Curriculum Bnlletin, Mathematics 11th Year pp. 142-Lk.

1. Students will 3olve problems: -

a. A solution contains 15 grams of salt dissolved in 180 grais of
water., What is the percent concentration of salt? Students

.: " mast realize that the solution consists of two parts and has

/ a total weight of 225 grams. Thens

Amount of solute
% concentration = ' X 100
Total amount of solution
b, A 103 salt solution weighs 160 grams., How much salt was used?

c. A chemist wishes to make a 10% salt solution to contain 4O grams
of NaCl. How much water should he add? (Students should be
able to ask, "LO grams is 10% of what?")

2. Students can now analyze problems such as:

a. How much water must be added to 550 grams of 165 NaC03 solution
to dilute it to 10%?

b. What is the resulting concentration when 40O grams of 16% salt
solutior: and 600 grams of 267 salt solution are mixed?

¢, A dealer bought a number of birds for MlO. After S died,
he sold the rest of the birds at a profit of 32 each, thereby
making $60 on the whole transaction. How many birds did he

buy? .

3. Review real numbef system and 1-1correspondence with points on a
line. Practice plotting points, some with decimal coordinates,
some on decimal grid paper.

Note: Refer to Pre-Engineering lMathematics 11th Year Unit 11
Activities !(1-4), B,
Refer to Pre-Medical Science 11th Year Unit IV, Activity L.

L. Practice application of midpoint formula.
(Make up problem sheet.)

5. Determine slopes of:

a. Straight line segments by coordinate formula.

slope = Yo=yi._
Xa -1

Note: Refer to Pre-Engineering llathematics 11th Year, Unit X,
Activities B, C.
Refer to Summary Pre-Engineering lathematics 12th Year, Unit. 11,

b. Curved line segments by drawing a tangent and using straight
1line formla, .
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MATHEMATICS

UNIT IV - SOLUTIONS, SUSPENSIONS, AND COLLOIDS 11th Year
OBJECTIVES TOPLCS

To perform calculations con~ 1. Solution Problems

cerning percentage of
solutions.
Find the percentage
concentration, given the
relative amounts of the
compoients

Find the amount of one
component, given the total
amount and the percent
concentration of tha‘b
component

Find the amount of one
component, given the per-
cent of concentration and
amount of the other

component

To systematically analyze a
vepbal problem in terms of
information supplied in the
problem and information
requested

To set up and solve the algebraic L,

equations required for the
solution of problens

To plot points on coordinate paper

with proficiency

To use the midpoint formula to
find midpoints.

“Po use the distance formula to

find distances 5.
To use the slope forrmla to find 6,
slopes and prove lines
parallel or perpendicular Te
To deterinine approximate slopes
of curved lines from a graph
(such as a solubility curve)
8.

2.

3.

a., Meaning of percent solution

b. Problems involving simple
ditutions and increases of
concentration

¢, Problems involving mixtures

of two solutions of different
~ concentrations

Other Verbal problems
a. Mixture problems
b, Motion problems

c. Problems leading to
quadratic equations

dé. Number problems

Review of coordinate @eometry
and graph

The coordinate system

as Ordered pairs
b. Flotting points

ce Thne 1-1 corréépondence

. de Properties of vertical and

horizontal lines
The midpoint formula
The distance formula
The slope fofmula
a. Parallel lines
b. Perpendicular lines

Reading slépes from a graph
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MATHEMATICS .
UNIT IV 11tn Tear

SUGGESTED ACTIVITIES IN MATHEHATICS

Note: Refer to Curriculum Bulletin, Mathematics 11th Year pp. 1L2-Lk.
" 1, Students will solve problems: |

a. A solution contains L5 grams of salt dissolved in 180 grams of
water.  What is the percent concentration of salt? Students
must realize that the solution consists of two parts and has

- a total weight of 225 grams. Thens

Amount of solute
X 100

4 concentration = -
: ~ Total amount of solution
b. A 103 salt solution weighs 160 grams. How much salt was used?

ce A chemist wishes to make a 10% salt solution to contain LO grams
of NaCl. How much water should he add? (Students should be
able to ask, "0 grams is 10% of what?")
2, Students can now analyze problems such ass

a. How much water must be added to 550 grams of 167 NaCO5 solution
to dilute it to 1032 o

b. What is the resulting concentration when 4OO grams of 167 salt
solution and 600 grams of 26% salt solution are mixed?

c. A dealer bought a number of birds for $4L0. After 5 died,
he sold the rest of the birds at a profit of 32 each, thereby
making $60 on the whole transaction. How many birds did he
buy?

3. Review real number system and 1-1 correspondehée with points on a
line. Practice plotting points, some with decimal coordinates,
some on decimal grid paper.

Note: Refer to Pre~IEngineering Mathematics 11th Year Unit II
Activities !(1-4), B, .
5 Refer to Pre-Medical Science 11th Year Unit IV, Activity k.

L. Practice application of midpoint formula.
(Make up problem sheet.)

3 5. Determine slopes of:

a. Straight line segments by coordinate formula.

slope = Yo=¥q._
Xo~i1

Note: Refer to Pre-ingineering Mathematics 11th Year, Unit X,
Activities B, C.

Refer to Summary Pre-Engineering lathematics 12th Year, Unit. II.

b. Curved line segments by drawing a tangent and using straight
line formula.




MATHEMATICS
UNLIT IV

OBJECTIVES

' To compute volume and surface . - -
areas from formlas.

To find the ratio of surface :: .

area to volume for objects
of different sizes.

ACTIVITIES.

~B5e

11th Year

TOPICS

1, Volumes and Areas of Simple

Solid Figures

a. cubes
b. rectangular solids
¢. spheres,

R ot U

Do computations on figures of varying size to observe the way in
which surface area.is related to volume. Concept to be developed:

The ratio of surface area to volume is higlier for particles of

. smaller size.
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“ENGLISH
UNIT IV - SOLUTIONS, SUSPENSIONS AND COLLOIDS 11th Year
OBJECTIVES ACTIVITIES
Reading and study "Let X Equale..", Barzun (in Search
To recognize. the pattern of for Perspective)
argument. ) -
To mastexr principles of iMaterial follows.
classification and
definition.
Writing and technical English _
To explain diagrammatic ' Explain a map, chart, or diagram.
information.
To write an evaluative report. Write a review of a book of science
fiction.

Vocabulary and word study
To master scientific vocabulary, catalyst, dilute, dispersion,

and understand it in non~ distillate, efflorescence, pulverize,
scientific context. solvent, tincture, volatile.

Oral English

To report an experience. #Reports on visits made in small

To participate in a panel. groups. Audience may evaluate

To answer audience questions. subjectivity or objectivity of .

reports.

Literature and enrichment

To read fiction with a Read and report on a book of science
scientific focus. fiction. (Suggested list follows.)

To evaluate the fictional
presentation of scientific
concepts. - Poetry (non-correlated)

Note on technical English:

Specific topics and activities in technical English have not been
included because it is assumed that every written exercise will be
followed by appropriate lessons on spelling, punctuation, sentence
structure, and usage. These lessons will be based upon the needs
of the class as these needs are indicated in their written work.
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ENGLISH

INIE IV: -

ANDERSON
ASIMOV

BAIITR
BINGLE
BRADBURY

CLARKE

CRAICIE

GAMOX
HETRLEIN

HENDERSON

HOYLE
LEINSTER
LEWIS

SR
it Yor
SCIENCE FIQTIQN READING-3Z8%:: = = |
Spectzun it idog
High Crusade
Foundation : el R

Second Foundation

Foundation and Empire

I, Robot

Pebble in the Sky o

Nine Tomorrows T

Caves of Steel) :

Naked Sun ) dontained:in: Rest of ithe Robots . :iv»
Stars Like Dust

Dyowned Worlds
Wind from Nowhere

When Worlds Collide
A1l the Colors of Darkness

R is for Rocket,
Fahrenheit L51

Fall of Hoondust, Time Probe
Sands of Mars
Childhcod's End

Voyage of Luna I
Mr. Thompkin's in Wonderland

Double Star
Between Planets
Door into Summer
Farmmer in the Sky
Orphans of the Sky
Red Planet

Rocket Ship Galileo
Sixth Column
Starship Troopers
Podkayne of Mars.

Pilgrimage

Ossian's Ride

Colonia Survey

Out of the Silent Planet
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ENGLISH
- UNIT IV 11th Year

Clagsification and Definition

Animal, Vegetable, or Mineral?

A, Three ways to organizes
a. closet full of clothes
b. batch of canned goods
c. a stamp collection

B. How are the following lists organized? Supply an accurate title

to each list.

a., apartment house b. scooter e, Negro
factory notorcycle -+ Caucasian
barn bicycle Mongolian

hospital automobile

C. Each list below has one 1tem vhich does not fit the method of
organization which has been used. Cross out the irrelevant item,
and supply an appropriate title for each lists

a. b, Ce
James Monroe | man - .secretary
Woodrow Wilson . chicken . postman
Harry Truman dog T 7 'soldier
Theodore Roosevelt robin Lo _ policeman

D. Underline class once and distingulsm.ng characteristics twice in
each item belows

a.  Charles Darwin was a man who studied nature. :
Charles Darwin was a biologist who attempted to explai.n
evolution.

b. " An'atom is one of the mndamental Jparticles.,
An atom is a tiny thing.

c. A horse is a farm animal.
A horse is a domestic quadiuped.

On the line next to each item listed above, note whether the
description or definition is appropriate for an elementary or a
high-school student

d. ilake up similar pairs for a tool, a mathematical instxument, or
an object found in a laboratory.

E. Draw three conclusions about the art of definiticn from the
exercises above,

a. (Suit definition to audience.)
b. (Include a general classification.)
¢. (Add sufficient distinguishing characteristics.)




ENGLISH
UNIT IV 11th Year

F, Classes
an instrument -
a procedure
a measure .
a method

Select the best class for each words

thermometer
pasteurization
fahrenheit
experiment
pliers
conduction
speedometexr

Add necessary distinguishing characteristics for this class as
audience, ' ' '

Reference List on Vocabulary

Scientific Words, W. E. Flood, Duell, Sloan and Pearce, 1960.

Words of Science, Issac Asimov, Houghton-Mifflin,.1959.

A Vocabulary Builder, Book One, Austin M. Works, Tducators Publishing
Service, Inc., 1963, .

RSO acs 2 LT A T PR LR

Word Wealth, Ward S. Miller, Holt, 19k8.

Biology Investigations, Otto, Towle, Crider, Holt, Rinehart and
Winston, 19 3, DPe. 291,

; Be a Better Reader VI, Neila Bauton Smith, p. 207 ff. -- Studying the
3 .derivation of mathematical terms for meanings.

Junior English Review Exercises, Book I, Earl F, Wood, Educators
Publishing Service InC., 1963,

z Laboratory and Field Studies in Biology. T.swson.
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(The chemicai Equation and Mathematical Applications)

Develoismeni; of the chemical equation concept may be done by the
uge of the consérvation of mass and energy laws, and.the principle of
atomic preservation. . '

Principles of reaction completion (gas, precipitation, and molecule
formation) and factors of reaction rate (concentration and temperature)
can be demonstrated for the students or carried out by them. . (Rate
theory concepts and .studsnt.experiments may.be introduced at this point
for enrichment.” A qualitative introduction to free energy might also
be of value.) '

A qualitative approach to equilibrium is undertaken which, with
the concepts of reaction heats, leads nicely into the mechanism of
catalytic action. _ - :

Mole proportion problems based upon balanced equations are taken
up. Por weight-volume or volume-volume problems, the concept of equal
volumes of gas at S.T.P. having an equal number of particles must be
intpoduced. (The Ideal Gas Laws with respect to its theory and practice
might be taken up at this point for enrichment. )

" Students will learn how to solve proportions -on the slide rule
and apply them to variation.. ‘The topic of variation may be postponed
particularily if the gas laws.will be taught at another tinme.
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SCIENCE (Chemistry)

11th Year

UNIT V - THE CHEMICAL EQUATION AND MATHEMATICAL APPLICATIONS

Chemical Equations

OBJECTIVES

To determine the meaning of the
chemical equation:

a) Symbols denoting chemical change
b) Conservation of mass and energy

in chemical reactions
c) The effects of temperature and

cmcﬁtratlon on the rate of
reac

d) The nature of Cowililmiune
(qualitative_ - Le Chiitelier's
Principle ~ '

e) The nature of a catalyst
f) Reaction completion principles

To identify four kinds of chemical
reactions and write equations for
each

Chemical Mathematics

OBJECTIVES

To calculate molecular weights from
a formula and table of atomic
weights

To calculate the nercentage compos-
ition of elements and groups
from a formula

To organize and systematically
analyze problems involving chem-
ical proportions:

a) weight-weight problems

b) volume-volume problems

c) volume of a gas at S.T.P. when
molecular we:.g._t is known

d) molecular weight of gases
(Avogadro's Law)

ACTIVITIES

1. Demonstrate the decomposition
of mercuric oxide. Students
are to identify the reactants
and products.

2. Stucents convert word equations
into chemical symbols.

3. Demonstrate that a balanced
equation is required if the
law of conservation of matter
is to be maintained.

Place in a sealed flasic, a sol-
ution of sodium chloride znd
silver nitrate solution in
a small test tube; stopper
and weigh. Tnvert so that
the silver nitrate combines
with the chloride to produce
'a white precipitate, silver
chloride. Weigh the contents.

L. %“The Rate of Reaction" Exp. #21,
Geffner

5. "4 Qualitative Study of Equil-
ibriun® Exp. #23, Geffner

6. "Nonreversible Reactions'
Empe. 30, Geffner

7. Demonstrate catalytic decompos-
ition by making a peroxide
rocket. Add 307 hydrogen
peroxide to manganese dioxide.
Oxygen and steam are released
vwhich will propel a cork
rocket.

8. "Tywes of Chemical Reactions"

9. Find the molecular weight of
lead nitrate.

10. Find the percent of calciun
and sulfate in calcium
sulfate (CaSOh)

11. Assign the following problems:
veight-weight, volume-volume,
and molecular weight of gas.




MATHEMATICS

1lth Year

WIT V - CI{EM[CAL EQUAQON - ‘
OB.JECTIVES. TOPICS e
i o

To solve proportions quickly on 1. Pr ortions e
the slide rule. . Solving by sli.de rule

' b. Use in chemical stoichicmetry
To use’ proport:.ons in stoichlometry
of chenﬁ.cal react:.ons. 2. Mole calculations

a. Meaning of moLes
To determ:.ne the number of moles in b. Conversion~-moles to grams
a soeca,f:.ed amount of substance. ¢. Conversion-«grams to moles
i d. Molarity of solutions

To-détépmine’ thie amount of matter .
needed to make a certain number of 3. Variation

moles of a substance.

.. m.o..-“-.-.

To determine the améuht of solute

needed to prepare a solution of
given molarity.

To calculate the molarity of a
soiution given the amoint of sol-
ution and solute, and the suboinnce
d:l.ssolved.

To urite formulas exp?éssmg varia-
tion of all types from verbal
expressions of relationships. .

To solve rroblems involving direct
variation using algebra or the C
and D scales of the slide rule.

To use CI and D scales in problems
of inverse proportion. (if time
permits)

To a>~ly inverse variation to
probiems involving solubility of
substances in water and other
solutions.

To plot graphs of varlational
relationshipss -

a. Direct Yariation :
b. Application to Phys:.ca.L Formulas
c. Solving Chemical problems
by means of direct variation
d. Inverse Variation
e. Physical Formulas
f. Application to gas laws

-~ g. Joint variation
_‘..'._h. Direct and inverse square

laws m physics
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WIT V ' 11th Year

.. SURGESTED ACTIVITIES IN I’IAIHT:MATICS

A. A proportion is a statement which indicates that two ratlos are equal.
Since-it has-~four- terma, it can-be-solved-for-any one of them if- - - -
1. the othér three aré known.

Example: 2.= L dis a proportion. If 2 on the C scale is set .
3.8 ;.. . opposite 3 on the D scale, then

b will autanaticany be lined .
up with 6 and the proportion.can be "seen' on the slide rule. : This
will lead to the method of solving proportions by a slide rale.

le: In the equation: Al + FepOy, how much. almninum wi‘.ll be SRR
needed to produce 85 lnlograms of uon? me soluti.on should
involve the proport:.oa- . : . ’

fnount of aluminum - = Amount of Iron

Atomic iiem ¢¥ aluminum . Atomic Wei gh'E of iron
Then, | x = 85 3 C Solve by sln.da rule.
L0 Wl D

B. A mole 1s a certain number of atoms or molecules so chosen that the
number of grams.in a mole is the same as the atomic or molecular .
weight. . Thus. one mole of sulfuric acid .is 98.0 grams, since the
molecular weight is 98.0. I_%@le How many- moles are there in a
657 gram. sample of CaC03? Students calculate the molecular weight
fram a table of atomic weights, then set up the proportion-

1 mole = number of moles L ,= .
grams in one mole (M+W),’  grams in sample;,M.W. 657 ¢ .
Example: How many moles in 3.22 grams of Pb3(P0h)2° Leave answer
in standard form.

le: How many grams are needed to prepare a-sample containing
2.5 moles of Naclo3
Example: How many mi111§ra1n3 of KC1 make up. a sample contam;tng
3.5 x 16~2 moles?
Example: 3 moles of a substance weigh 566 grams. mat is the

molecular weight?

Molarity: The molarity of a solution is the number of moles in each-

Titer o% solution. A 1.0M solution has one mole in each liter. A 2.0M
solution has two moles in each liter. A .5M solution has one~half a mole
in each liter, etc. SRR

Example: How many moles are there in 6 liters of 2.0M solution?

Example: How mony moles are there in L5 ml of ,O0LM solution? Answer
in standard form.

Students should see that Molarity=Number of moles/Number of liters.

(Also that this is a ratio, and has units of moles per liter.)
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SWGESTED ACTIVITIES IN MATHEMATICS - UNIT V, continued

C. Variation

1. Direct Variation: When two variables vary in such a way that
their ratio is a‘constant, they are 'said to vary directly.
Students should be able to write this ::c.n three forms:

x _ 1 '
a. y_ &K b. x =ky c. JL=x

. Students should become familiar with the concept of a
ratio change in a varisble (a change described by a multiplic-
‘? " ation or division) and should be made to realize that in a case

% of direct variation, the two variables always have the same
s ratio changes.

The graphs of direct relationships should be plotted so
that students see that the rvesult is always a straight line -
through the origin.

Many problems involving direct variation can be done using
the slide rule: '

The pressure of a gas in a sealed container varies
directly as the absolute temperature. If the pressure
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