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THE HELDS PROJECT AT

CENTRAL WASHINGTON dNIVERSITY - ‘
The acronym HELDS stands for %ﬁ?r Education for Learning Disabl-
ed Students. It represents a model program funded for. three years
{1980- 1983) by the Fund foi the Improvement of Post Secondary Educa-
tion (FIPSE), a division o” the Department of Education. This project was
funded as a model.for other colleges and universities that are preparing
to provide equal academic access for the learning disabled students.
Project HELDS had three major focuses. The first was to provide stich

access for the. learning disabled student under Section 504 of the

Rehabilitation Act of 1973. This we did for learning disabled students,
most of whom were admitted without modified requiremerits to Central
Washington University. These Students were not provided remedial
classes. They were enrclled in classes with other college students, The
help that we gave was habilitative, rather than remedial, teaching them
how to compensate for their weaknesses. C

" The habilitative training began with identification of those who were -
learning disabled and included, but was not limited to, such support ser-

vices as taped textbooks (provided through the services of oar Handicap:

ped Student Services Coordinator). readers; writers for tests, extended
time for tests, pre-registration with advising ‘to ensure a balanced
schedule; the teaching of study skills.and tutoring by tutors from the
campus-wide tutoring program who were especially trained to tutor
learning disabled students: ~ S
The second focus of the project was to give a core of twenty facuity
{eaching classes in the basic and breadth areas. a. sensitivity to the

characteristics of students who were learning disabled so that they colild

- modify their teaching techniques to include the use of more than ane

modality. This ensured an academic environment conducive to learning
for the LD. The faculty members participated in monthly sessions which
featured experts in the field of learning disabilities, and in the area of the
law (Section 504) that deals with the handicapped student®and higher
education. There were several sessions in which Central Washington
triversity graduates and currently enrolled LD students shared their
viewpoints and experiences with the facalty members. As a result of this
somie faculty members used the students as resource people in develop-
ing curricula for their various disciplines published in this series. '

*T'he third focus of the project was to make the university community
aware of the characteristics of learning disabilities and of the program at
Central. It also sought to éncourage other colleges and universities to in-
itiate such programs. I
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WHAT S A LEARNING DISABLED STUDENT? .

) Vn(‘plp \wlh lLarnmq dlsahnlme\ have hdndICdpb thal are invisible.
~ Lhtii disability is rmade up of multiple syinptoms that thL been wnh

“Hiem simce chiidhood. Many of them have been described as “dyslexics,”

bt i they are categotized as dyslexic, this will be only one of their many
vinploms, as a sore thioat is onlysone of the many symiptoms of a cold
Thite concise descriptions ol the leafning disabled children age pro-

vided in Hallahan and Kautfiman:

“1hi- Nationa! Advisory Committee on  Handicapped Children

(1968) proposed the f()llowmq definition. which was adopled by the

Ylst Congiess:
Children with special disabilities exhibit a disorder in one or
more ol the basic psychological proresses involved in
understanding or in udsing spoken orwritten thinking, talking.
tedding, wiiting. spelling. or arithretic: They inclade condi-
tions which have been referred to as perceptual handicaps,
vrain injury, m|n|mal bram _dysfunction, dysiexia, develop-

mental aphasia®etc: They do not include learning problems
which are due primarily to vistal. hearing. ¢r motor handicaps.
fo mental retardation. emotional disturbance. of to en-
virgnmental disadvantage.

‘(,bk hnce II of a nallonal project (Mlmmal Braln Dysfunr‘llon in

thldrtp Fducational, Medical and Health Related Services; Phase

I'wo of 'a Three-Phase Prolec'.;]969) wrote the following two defln
Q'

UOHS N
Chlldren wnth Iearmng dlkabllmes are Vlhose (7) who have

edugahonally srgnlfrcanl dlscrepanrles among their sensory-
molor; perceptual. cognitive. academic. or related develop-
mental levels which interfere with the performance of educa-
tional tashs; (2) who may or may not show demonstiable devia-
ton i central nervous system functioning; and (3) whose
disabilities are ot secondary to gerieral mental retardation,
sensory deprivation or sericus emotional distarbance:

Children with learning disabilities are those (1) who manifest
an educationally significant discrepancy between estimated
academic potential and dctual level of academic potential and
actoal level of academic tnncllonmq as relaled to dysfunctlon
ing in the learning process: (2) who may or may not show



dertonstiable deviation iy central nervous systemn functioning;
amd (3)whose disabilities are not secondary to general mdntal
tretagrdation, cultural, sensory and/ol educational depnvduon
ot environmeritolly produced serious emotional dlslurbdncc !
hat A +
Aithough the pieceding detinitions are concetned with children; ihe’
President’'s Committee on Employment of the Handicapped, in their
booklet [earning Ihrsability: Mot just a Problem Children Oulgrow,
discusses LD adults who have the same symptoms. lhey had as children.
The Department ot Education (Reference Hallahan & Kauffman) says that
iwo to three percent of the total public sclicel population are identified as
leasriing disabled and that there are over fifteen millton unidentified LD
adults in'the (nited States, acknowledging. of course. that people with
this problem a.e not restricted to {he United States but éie found all over
the world.
e know that rnany learning disabied persons have average or above
average intelligence aitd we know that many of these are gifted: In their

company dre such famous gifted people as Nelson Rockefeller, Albert
Einstéin; Leonardo da Vinci, Thomas Edisor, Hans Christian Anderson,
Augusle Rodin. William Bg@[f;LYeals and Gustave Flaubert.

The causes of learning disabilities are not known; but in our project
each of our identified learning disabled students shows €ither an unusual
pregnancy (trauma at birth; such as delayed delivery, prolonged or dif-

ticult dellvery) or prematare birth: They oftentimes have a genetic family

hptory of similar learning disability problems.
An exerpt from my Critcrion and-Behdvioral Chet Ahsl for Adults With

Specitic Learning Disabilities has been included as Appendix A..

s/ N\CS
6 June 1982
Ellensburg. sthmglon

Tyt P Hallahan ond hmn s M Rouffman Eaceptional Chitdren (tEnglewood Chits, New
Jersey Prentice Hall, 1978). 1t 121122 -

~~
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TEACHIHG FLECTR!CITY WITH LEAR"‘ING
DISABLED STUDENTS

h)r aredal < hdllanP solve a Rabic's Qube p[oblgm behmd your back—
ol teach an electricity courseé with learning disabled (LDJ students. Are
these two tasks being-equatet d? The driswer is a resounding NO! .

At the ngmr‘nng of the HELDS program | was really conscience-
strickeri concerning the validity of the problem. | was in & turmoil. Were
these students iii facl disabled. of were they the K-12 lazy loafers who
were looking for a free ride through a college? It took a number: 'of €x-

cellent presenters (o convince this skeptic. Once this hurdle was passed

“naiily additionai parts fell into place:.

Ivadunq L.Ds is not an unposslbr'lask It is not even ditficult. At times

it cap be puzzling—at other tines momentarily embarrassing, but the
D eiid restlt will be sticcess and satisfaction:

To be successful with LDs requires three basics on the instructor’s pajt:
(1) a knowledge ol the student’s presentatian; {2) a bit of energy and i'm'
dgiisation iii devising methods; and (3) an ability to "think on yoar feet:’
All of these are basics to any ¢ good teacher, and the end result will be the
goal of any good téacher: student learning. Not only will the LD benefit,
but all studeiits will benefit from the methods used:

What do | do in a class with LDs that | do not do in another. class? Real-
iy. nothing. Occasnonally ! may have to make a minor concession

because of a Earlacular student’s dlsablhly, but usually my classes are
taaght pretty much the same way with or without LDs in them.

The first thing | try 1o do is lcarn sometihing about my students. | do
this by having them write a short {ohe—two page) paper telling where
they are from, their educational experience (See Appendix B1) and what
their goal> are: Why are you attending Central Washington University
isee. Appendix’ Bl-2-3). A great deal can be learned by analyzing this
paper for everything from handwriting and spelling to reading between

the lines for lhlngs left unsaid. With’student -goals and experience in

miind | can usé these as expllcn examples and specific applications of
otherwise.possibly nebulous concepts. | try to find out what the students’
weak points are and work to strengthen them. In the case of the LD this

- itiay ot work. Then a means of working around the weak point {disabili-

ty) must be found. Here is where the second basic comes in.
None of my classes are straight lecture or _straight demonstration or

lecture-demonstration: As a matter of fact, they are a conglomerate of

riany teaching methods or modalities—some are conventional, some
slightly unconventional and soime could be considered downright crazy. |
have been known 16 chase electrons down the chalk tray with_a_shoe-
string whip when describing the effect of voltage! EmbarrassmeP Only if
you let it be F [f((llvc-‘ Yes.
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I start the tern by giving the —fudent a course outling showing the topic
io1 every day during the terim see Appendix C). This outlint shows what
will be discussed on any particolar day, page references in the text, plus
page teferences in one of more other books held on Yescrve in the
pus library. The outline also shaws asdignments by title and “due dates”
for them It shows the namber and title of the laboratory expeiiments
with selected readings particularly peitirient to the experiment: Also on
ihe outline is the title of dany special printed handout or special audio
visual 108l to be used that day i~ Appendix D and Appendix E).

The handouts are many and varied. Soime are copies of research
reports done by previous students. Sorie are written by me and some are
vopies of magazine articles reprinted with permission. All these printed
handouts are intended to éxpand on the topic forithe day and augment
the text and class presentdtion

What | have called “special” audio visual tools are those commercially -

prepared which the University Audio Visual Library has or acquires for
me. These include eight and sixteen millimeter films, thirty-five
imillimeter film strips, two-by-two slides. The last two may or may not
have eccompanying taped audio. ,

By their nature these A.V. materials are very concise. They are used as
a take-off point and/or review of a topic. With the title shown in the
Course outline. the student can’ go to the A.V. Library and view the
materials a second or third time shoold the classroom presentation leave
soriie blanks. Depending on the particular piece of A.V. material and,
other circumstances in relatiori to the topi¢. the A.V. material may be used
as an introduction, a main presentation or a review of the day's topic.
_ There are also many visuais that | use on a daily basis that are far too
nomerous to show in the course olitline. These are overhead transparen-
cies. posters. and 2 x 2 slides that are kept in my own files: Most of these
have been locally produced from my own sketches or by my own
photography. These. too. are made available to the students but on a
mtich more limited basis. Since most of these visuals do not have an ex-
planation; either printed or visual. accompanying them. they are not 100
useful to the student. -~ - .

Some~of the visuals have been duplicated as handout’ material,
especially if there is explanatory material'to accompany them. Student
notes are mostly very sparse and cannot be depended on: If the instructor
write$ notes. the students frequently will copy them to augment the non-
explanatory visual. S S '

To this end | write a Iot. The chalk board is filled. erased and refilled
several times during a period: Notes; formulas, math procedures or any
other verbal presentation can be written as a second source of informa:
tion. A chalk board, even a 16 or 24 foot orne, fills quickly and must be
erased. removing material that may be ne=ded later. The overhead pro-
jector | use has a large roll of clear plastic foil to write on with a wax pen-

cil or felt pen.made for the purpose. This is a more permanent copy and

< an be referred to much later: o

o Ai

4

\

.

\
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SUne hotes are ane o GVl and ave dgdini When this 1s noted i Pt
dent transpdienicy s inade aid s used anbl it needs to be replaced
=On cither the hath board or the overhead projecton o miniial ability
fo cheto iy diaw o cartoon s very hielptul., Siinple or even crode hand
diawii wnigqes will be remeritbered far longer than a spoken waord

Picking out or emphasizing should hequeotly be done. Colored chalk,
coloted felt pens dndfin coloied Gve tlays get away fron the "black and
white blahis: " 1 venisdersconing or sh 1(1()\»1[1(; in color can cimphasize o
ditfcrentiote to make cacmony more peimanent. Making visuals on col
ored foil is g wele oime bredk o standaid black on white” dnd iriproves

feteation, .
I addition to the above material the use of actual devices, cutaways
diid models Has piovien very e Ipful in the teaching e dIning process: A
cutawayr of o automobile generator andior alternator is a tar bettes
teeac hmg’ li)(jl than o pl( tun- oran dllwnpl to (uvc a v rlml <I( s'u'; tior,

Tread are pnnl( +d dlld given to thc klud(nls My voml pi-sentations are

tam briet outlines, v this way | am not tied 1o a fecleni ol padiun,

! fn-que-nliy Hiove aimm(* the roorn. The xmdenls (Ion tnee :d tasee mv
heating h;jndn gppt (1 5!}1(1@7[1[ in cldss, imy lnovum_nls BN I(L,lll(‘l( q by
having to fece that stodent:” :

My leetare methods might be considéred unique. As 1ve indicaied,
maove freely in the classroomn, especially wher driswériiig d sludunls
guestion: This puts me into a rmiore one-or-one p( sition, bat 1 have to be
careful not to exclude the rest of the class. They are pmbdbly hd[);)}/ thet
someone elss asked lhu question they needed answered. If a question ap
pearsto be pcrlmem to only the one student, | have no hesitancy in ask-
ing that student to hold it til! “*ter class. | do the same it I'feel | cannet
answer a particular quegtion g« " or as fully d@s is riceded @t the tithe. In
thiis way we can spcnd/;is much e on explanations as necessary.

There are still questions which come up that | don't have an answer for.

These | mdkc a written note about and report the results the next day o
two: It L defTt know the answer to a peitinent gquestion, thave no qualms
about saying. I don't know.” -

My artions in the classioom die anvlhmJ but staid oi pompciis. Have,
in foct, chased elections with a whip. P have waved my arms like a wind-
milk. 1 have jumped up and down. | have been said to alinost dance down
the aisles. | Have banged 6n desks, kicked chairs; thrown chalk or erasers
(not at students). At times | shout Ull | hear repercussions trom adjacent
colleaguen; while at other tines the students miust listen hard to hear
whidt | sdy thetirst time. I then repeal—louder.

Mv lectures are a seties obrepeats, First Ftell them swhat ' going to
tet] them. Next | tell them: Thitd, | tell them what 've told them, )

As new mate rml comes up which incorporates eatlier information: |
tepeat that information-—very much encapsulated-—showing an ap:

i



Peebiee ey i ‘m-f:mf\, Likewise: if new informa-
G mbcainanion Fboetly give this i+lationship .
Cituaas oanvthing bBut esotenic of polysyllabic:
Ve niierit danguoge ol mispionounee: wmds
vt better understending or ey recall

Lo Tt i eaphasize d point.
e ibe ool hee o 1tuu the Bible and even lytics
Do ot Sonneetnoe s these duotesare deliberatee at‘a’p@-

Cortanod b ooen s takes s deliberate or accidental: can be
S betins B Hoturng on the task of the moment,
i 4(..‘&' Wy san the same thing using totally dl”L(“‘lh
gt onownitten lectiie and very briet notes force my
Pt st b ;,t“w wothink on my teet well enough
: . Lo <« ond to an understanding. If the
R L e wete tised. the student woald end
Coo e anho uh\icixldn(lmq
Ciote e ot ol avail it an LD student hos a disability
Cothe s ocomspensaled by the modalities. Then the
G Sonne cdneessions. The big odestion to many
At oo esstons end and coddling begin?’
Can b oarade 3 1 @ student has trouble reading and’

coorreender oy b piovided. d test may be given orally
O P 1 R N u.1|[>|< e work that has a shortte.g., a one-
oo e Sarne DS may wish to tape record lectures.
theinas often as necessary. vandmg them this
G tow seal 1 oa ey simple concession.

, Do ess tothe teactiern ofl students wllbenehti?bls
Lo nighn Ll weeketid attess. it does mean making some
i ioso called “otiice hows™ when we are
Ao S rcasonable open door policy will give us the
Taear b st dents, We will getto know them better than

fe i teaching o lh(”] ‘ W« will Corrncl |mproper

0. i oo bettin edncated stadent Isn't that why

o ey o istastial Edie ation
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APPENDIX A
Criterion and Behavioral Checklist for Adults with
Specnflc Learmng Dlsabllltles

1. Short attention span.
2. Restlessness.
3. Distractability: (The sludem seems especxally sensitive 10 sounds of

visual stimuli and has difficulty lgn0|mg them while sludymg )

*

4. Pooi motor coordination: (This may be seen as clumsmessl)

(@1

!mpuiéivﬁy (f%es’p'oh’dihg withouit ihinking:)

6. Perseveration (The student tends to do or say things over and over.
Mcrhaniém that says “finished” does not work well:)

7. Handwriting is poor. (Letiers will not be well f’o’r'm‘éd spacing be-
tween words and letters will be inconsistent, writing will have an ex-
treime up or down slant on unlined page.} “

4

3. spéuinq is consistently inconsistent.

9: Inaccurate copying. {The student has deflcuIly copylng thlngs from
ihe chalkboard and from textbooks: for instance: math problems
may be off by one or two numbers that have been copied mf‘orrectly

or out of sequence.)

10. Can express self well orally but fails badly when doing so in writing.
In a few cases the reverse is true.

1. Frequenll) mlsunderstands wiat someone is saying. (For instance,
a student_may say. "What?". and then may or may not answer ap-

propriately before someone has a chance to repeat what was said
prevuousl_v )

%

12. Marked dnscrepancy ‘between what student is able to understand

when listening or réading.
13" Has trouble with variant word meanings and figarative lariguagéA

14. Has problems struclurlng (organlzmg) time - The person is fre-

quently late to class and appomlmems seems Lo have na "sense of

how long 2 “few minutes” is opposed to an hour: has trouble pacing
self during tests.

s 15
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19

20"
21

22.

25.
26.

27.

23.

7

Has problems strurlurmg (Organmng) space - - The student may
have dlfflculty concentrating on work when in a large, open area --
even when it's quiet; may over or under-reach when trying to put

sornething on a shelf (depth perceptxon) :

’

Haé. diffic@J!lyfépacing an 'aééi_qnmeni on a page. e.g., math probiémé .
are crowded together.

Thoughts °: ideas wander and/or are incomplete in spoken and writ-
ten language. Student may also have difficulty sequenging ideas.
Sounds - A student’s hearing acuily may be excellent, but when his
brain processes the counde used in words, the sequence. of sounds

may be oul of order: e:g:. the student hears “aminal” instead of
‘animal” and may say and/or write the “"aminal.”

5 \
Visual selectivity -- May have 20/20 vision but when brain processes
visual information, e.g., pictures, graphs, words. numbers, student
may be unable to focus visual attention selectlvely,rln other words,

everything from a flyspeck to a key word in a title has equal claim
on attention. | :

Wor’d reirievai problems -- the student has difficulty recalling words
that have been learned.

~

Mmunder@lands non-verbal information. such as facial expressions
or qes!uec

Very slow worker -- but may be extremely accurate.

Very fast worker -- but makes many errors and tends to leave out
items.

Visual images - Has 20/20 vision buit may see thlngs out of se-
quenEe e.g.. “frist” for” first;” "961" for "691." Or, a student may
see worde br Ietlers as 1f they are 1urned around or. upsnde down:
€.g.. "cug” for "cup,” or "dub” for “bud,’ 9" for "L" for "7, etc.

Makes literal interpretations. You will have to have them give you
feedbback on verbal directions, etc.

Judges baoks by their thickness because of frustration when learn-:
ing to read. -

Aas mixed dorminance: e g.. student may be right handed and teft
eyed v
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28.

29

30.

Moodiness - Quick tempered, frustration: .

Cannot look people in the eyes and feels uncomfortable when talk-
ing to others.

Has trouble answering yes or no to questlons

Students with specific.d€arning dlsabllfhes which affect thelr perfor-
mance in math generally fall into two groups:

os]]

Those students whose Ianguage processmg ¢input and output)

and/cr reading abilities are impaired. These students will have
great difficulty doing word prcoblems; however, if the problems

are read to them, they will be able to do them.

21Those students whose abnlmes necessary to do quantltauve thlnk
ing are impaired. These students aften have ore or more pro-
biems such as the following:

anhculty in visual- spatlal orgamzauon and in integrating .non-

verbal material: For example; a student with this kind of problem
will have trouble estimating distances, distinguishing differences in

amoliits, sizes, shapes, and lengths. Student may also have trouble

looking at groups of objects and telling what contains the greater

- amount. This student frequently has trouble orgamzmg and sequen-~

cing material m»aningfully on a page:

Difficulty |n integrating kinesthetic processes Forr example a stu-

dent will be indaccurate in copying problems from a textbook or

cha,'<>.ard onto a piece of paper. The numbers may be out of se-

que ~cc or the wrong numbers (é.g., copying "6 for "57). Problems

may be out of alignment on the paper. Graph paper is a must for
themn:

Difficiilty in Vlsually processing information: Nombers will be

miisperceived: "6 and '9;" "3 and "8" and "9" are often confused.
The student may also have trouble revisualizing. i.e., calling up the
visual memory of what a number looks like or how a problem

should be laid out on a page.

Poor sense of time and direction. Usually; students in the second

group have the auditory and/or kinesethic as their strongest learn-
ing. channéls. Theéy need to use manipulative materials accom-

panied by oralgxplananons fromi the instractor: They often need to

have many experiences with concrete materials before they can
move on successfully to the abstract}and symbolic level of numbers:

Iéél AII rigﬁis reserved Myrtle C'IydeSnyder
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APPENDIX C §

T-IE271
BASIC ELECTRICITY
. Ciedit: ' . ; 5HOUrs N ]
Meetings: : 3 hours, 1 lécture and 4 hours lab per week
Pia'ce:; Hogue 215 A ’
Instructor: ] Geraia F. Brunner
Text: Basic Electricity o o
by Van Valkenburgh, Nooger & Nelville; Inc.
Volume 1;2;3:4; and 5
Lab’VerV\anirj'arii—f7ng.§rlirc77:Elrc{clriri1y
by Abar and Schildkraut
Wiring Simplified
by Richter
GRADING
Experiments 35%
Problenis 29%
Tests 35%
Notebook . 10% : .

-

Yo ur final grade Wl“ be E'arsterdr'q'ri lih;eﬁ pf'ej'ggp'lraggrerVo'f::trort'ai possibie points

you earn. During the quarter you can approximate your letter grade ac-
cording to the following scaie which w:‘:ll be used at the end of the quarter
to determine you final grade. :

100 — 97%, A
96 — 93% A-
92 = 90% B+
89 — 87% B
86 — B39 B-
82 — 80% C¥
79 — 77% c
76 = 73% C-
72 — 70% D+
69 — 67% D

Anything below 67% is considered as failure.

20 2§
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ERIC

Aruitoxt provided by Eic:

GENERAL '

1 Altend class regulaily: It attendance is not necessary to com-

: plete the course. of what value is the instructor? Reqular class
attenidance is necessdry to complete the experiment, to par-
ticipate.in class discussions: and to obtain assignments;

2. Thete will be electrical experiinents performed by the students.

4. There will be announcad “chéck 1es1s” as well as a test at the
end of each text. o o

4. Assignments are due on the dateé stated by the instrictor.
Studeniis will be éxpected to turn in assignmients promptly: Foll
credit will not be given on work turned in late. You lose 10% per

, day late:

5. Reading assighitients will be given frequently. You are.responsi-
ble for these bat are not timited to them. )

0. All written work should be proofread. neat and orderly.
Misspelled words. poor grammat and poor sentence structure
are costly.

- ‘ - . - o
T-IE 271
BASIC ELECTRICITY
S MNotes
Day 1 Topic: Intro. to Course
Assign Study: Vol: |, p. 1.22
To Do: 7 Define electricity and electronics
“ : Due Monday
Day 2 Topic: ) Electricity. What it is — where
it comes from
Assign Study: Vol. I, p. 2359 =
Read Lab Exp. 1.2.3
Day 3 Topne: Cells & batteries

Assign Study: Vol I p: 60-82 » 7,
7 Vol ll, p. 22.30
Read: - Handouts. prepare for Exp. 7
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ERIC

Aruitoxt provided by Eic:

Day

Day

Day

Day

Day-

Day

Day

Day

Day |

Day |

4

(@)1}

1

ﬁn;m :

Do:

Reagl:

Topic:
A.@élg}n :

Prepare:

Topic:
IR0

Topie:
TAssigrn:

i)( IN
Topic :

Assign:
Prepare:

T’upi(".
Do

Topic:
Assign:

Frepare:

Do:

7"()/):‘(*:
Assign:
Do:
Prepare: -

Voltage — what it is & how
to measure '

Lab 7

Handouts

Cells & Batterjes

Care and feeding

Vol \c{ p. 1-44

Lab Exp. 8

Resistance

. Exp i0-

Resistance

Vol I, p. 83 to end
Read Handouts
Math check test

Current, voltage, resistance
interaction ) .
Worksheet (practice) ’
Exp. 11

OHM' s Law

Exp: 11

Mragrhgﬁis;r‘p, transformers,
generators

Review’

Exp. 12

Exp. 12

TEST |

OHM's Law. series circuits
Vol i p: 141

Worksheei for grades; due Fri:

Exp.: 16
2 2,

Noies



Day 14 Topne
bor
Assige:

&

Day 15 Topic:

Preparé:
! Assign:
bay 16, Topic:
. ( Duo:
4 .

Assign:
Day 17 Topl."c:

‘ Assigne:

bay 18 T(i/)i(“':

Prepare:
Assign

Day 19 Tupic:
Do:

Day 20 Topic:

Prepares

béy 21 %upi(‘f

Do: -
Day 22
Day 23 : Topic:

Assign:
Day 24 Topic:

[

O

ERIC

Aruitoxt provided by Eic:

,). Seriesparallel circuit
Lab exp. 18 '

OHM's Law, parallel circuits
tab Exp. 16 -

OHM's Law, parallel circuits
computing parallel resistance
Lab Exp. 15, due Mon.
Wo'rksheél (grade)

OHM’s Law, parallel circuits
Lab Exp. 15

- Vol Il pp. 42-89

OHMS Law, series’-para“ei
circuits

Worksheet (practice)

) s

Circuit analysis

EXP]8 - .-
Vol Il, pp. 90-116, due Fri.
Worksheet (grade) >

¥
Review
Lab 23

" Circuit analysis
Lab exp. 23

TEST 1T

?OW{:( geﬁeféiiéﬁ
Read handouts

Lab exp. 4
Soidering
Sotdering
23 f;r -
==

\i
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ERIC

Aruitoxt provided by Eic:

JDay 25 Top . Power Distril ution
¢ i Prepare: Exp: 42 - / )
] Assign: - Read exp: 39 and 41
Dav 26 Topic: Operation of oscilloscope
Do: “Lab 42 i
Day 27 Tupic: Residential wiring -_;;
Read; . Richter; “"Wiring Simplified”
Day 28 Yopic: Residential wiring — components
7 "Prepare: Wiring diagram, due Mon.
Assign: Electrical floor plan
Day 29 Topic: Residential wiring
Do: House wiring
Assign: Vol lil, pp: 1-42
Day 36 i)p’ic: RESidE:h"tia"i wiring — review
Day 31  Topic Residential wiring
bo: House Wiring
Day 32 Topic: TEST HI
Bay 33 Topic: !hductivé reactahce
) Read: Handouts
;f, Study: Vol lil, pp. 43-71
Prepare: Exp. 43 -
Day 338  Topic: Frequency measurment
with scope
Da: Exp. 43 o
Assign: Worksheet (practice)
Day 35 Topic: Indactive reactance
Day 36 T'Opic: inductive reactance
Do: Exp. 44 ('%2)



L

Day 37 Tupic. tia;&icitive reactarce
Day 38 Topic: Capacitive reactance
Assign: Vol IV; pp: 1:25
’ Worikslicgt (practice)
EI 3
Day 39 Topic: indu’c;lirver reactance
Do: Exp 44 (V2)
Day 40 l});\'/:i::ﬁ RC circuits i
Assign: Vol IV, pp. 26-70
) Worksheet (grade) due Mon.
Prepame: Lab exp. 49 h
Nay 41 Topic: Time Constant
Do: kab exp. 49
_bay 42 Topic: [LCR Circuits
Day 43  Topic: LCT? ,Ciircuifs
Assign: Handouts -
Prepare: Lab exp. 50
Bay a4 fopfc rCapaci'tiv'cr'reac'tance
Da: ~ &b exp. 50
Day 45 Top'i"c:r Impedance
Assign: Worksheet (oractice)
Day 46 LAB FIMAL
Day 47  Topic: Resonance
Assigh: Worksheet (grade) due Mon.
Day 48 LAB FINAL
Dé’y 49  Topic: Review
Day 50 LAB CLEAN UP
25 5 -
20




~AD SOLDER EXPLAINED

: Lioae Lot the two constituents of

R fompeective iy bl when they are mixed

Ce e iy and 37 peicent of pure lead,

N Catel st iseanily 183°C This meitung: and

v hara e ot this particular comyposition of

Lo R anten nixtutes of the two inietals in other

B wiitesor amicednt of 1ai o lead they may

Hoeocute e proportions of €7 o 37 respectively,

Chaede s conanag the Coinpositi “ihe remiaining li-

cotall et s s T A Hie temipeiare of 1839 CAt

St sobdor wilt consist of a sludge of tin

s e predoininated originally in fully liquid

Cefn oo thie stadge depends apon the relative
relrie L U‘, N

. «ction of sultable amounts of tin
P e se solders which will Have a thick consisten-
St b asehil tor certgin operations: sach as the
. onpe because the seimi-molten mass can be

e shiape, ) )
doatrers hiowever it s ecessary to avoid @ny slow
~Ciaple wivedd tvina to obtain the highest possible
b b ponied crrcuits: for these cases the eutectic
cowc 0 e best andd it Happens also ta Be the strongest.

Choib i pcitance of the tin-dead eutectic; many in:
cearan- 4 its stiucture  and  other  physical
S wond condibion thie eatectic consists of parallel
dof bewd aiteindtely The lead laminae are not pure.
S aisted watts tinL qust as the ting laminae are not
el trie lainnal stiticture should conie into being
Cobdioned. bt sce the heats of crystallization of the

S by tdinter considerably ) some complicated energy

P i cboed Between the individual lamindge, The la
S honies per gram and for the lead the figure is 6.26
Ve gssumption that the eutectic is o simple mix-
oot the Datent hivdts Gt the sepdardte nietdals would

N )

TS cdhories pern gran, of cutectic, ) )
picw b woutd st dikely that such o particularly
S il ol same depditinre fiom the siniple me-
fee 1itent heais of the pure metals, Recently Moare
oty b Manchester discussed undercooling at the
fre beaid tin eatee i, Ther work had the object of
Dooamcary energy o the system. The paper

ERIC

Aruitoxt provided by Eic:



desciibes the theiial valve hirnace in-which they investigated under-
cooling in a secticn between two therrno-couples placed one centimeter
apart:

APPENDIX E

MEASURING CURRENT
AND VOLTAGE
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APPENDIX F

THE INDUCTION
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Fig 1 Tiidead fusion diagram shows eutectic pol;li with alloy of
. 63% (in; 37% lead.
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Aruitoxt provided by Eic:
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Fig ¢

Crapi\f;i,@)!;}ﬁ;ﬁg;. in joining quality of tin-lead solders

with increase in tin rontent, based on resistarfce of soldeied
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