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THE HELDS PROJECT AT

CENTRAL WASHINGTON UNIVERSITY
The acronym HELDS stands for Higher Education for Learning Disabl-

ed Students. It represents a model program furided pr[”thre&year's
(1980-1983) by the Fund for the Improvement of Post Secondary Educa:
tion (FIPSE), a division of 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 tlie learning disabled students. _
Project HELDS had three major focuses. The first was to provide such

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 withoat modified requirements to Central
Washington University: These students were not provided remedial
classes. They were enrolled in classes with other college students. The

help that we gave was habilitative, rather than remedial, teaching them
how to compensate for their weaknesses. . .
~ 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 our 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 totoring program who were especially trained to tutor
learniinq disabled students. , S

The second focus of the project was to give a core of twenty faculty
teaching classes in’ the basic and breadth areas a sensitivity to the
characteristics of students who were learning disabled so that they could

modify their teaching techniques to include the use of more than one
modality. This ensured an acadernic 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
iaw (Section 504) thai deals with the handicapped student and higher
education. There were several sessions in which ‘Tentral Washington

University graduates and currently enrolled LD students shared their
viewpoints and experiences with the faculty members. As a result of this

some faculty members used the students as resource people in develop-
ing curricula for their various disciplines published in this series.

. The 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 encourage other colleges and universities to in-

itiate such programs.

~3



WHAT IS A LEARNING DISABLED STUDENT?
People with learning disabilities have handicaps that are invisible.
Their disability is made up of multiple symptoms that have been with
therm since childhood. Many of them have been described as "'dyslexics;”
bat if they are categorized as dyslexic, this will be only one of their many

symptoms, as a sore throat is only one of the many symptoms of a cold.
__Three concise descriptions of the iearning disabled children are pro-
vided in Hallahan and Kauffman:

“The National Advisory Committee on Handicapped Children
(1968) proposed the following definition, which was adopted by the
91st Congress: : .
Children with special disabilities exhibit a disorder in one or
more of the basic psychological processes involved in
understanding or in using spoken or written.thinking, talking,
reading, writing. spelling; or arithmetic. They include condi-
tions which have been referred to as perceptual handicaps;
brain injury, minimal brain dysfunction, dyslexia, develop-
mental; aphasia; etc. They do not include learning problemis
which are due primarily to visual, hearing, or motor handicaps;
to mental retardation, emotional disturbance, or to en-
vironmental disadvantage. :

Task Force Il of a naticnal project (Minirmal Brain Dysfunction in
Children: Educational. Medical and Health Related Seivices, Phase
Two of a Three-Phase Project, 1969) wrote the following two defini-
tions:
Children with learning disabilities are those (1) who Fave
educationally significant discrepancies among their sensory-
motor. perceptual, cognitive, academic, or related develop-

. mental levels. which interfere with the performance of educa-
tional tasks; {2) who may or may not show demonstrable devia-
tion in central nervous system functioning; and (3) whose
disabilities are not secondary to general mental retardation,
sensory deprivation or serious emotional disturbance;

Children with learning disabilities are those (1) who manife:st
an educationally significant discrepancy between estimated
academic potential and actual level of academic potential and
actual leve! of academir functioning as related to dysfunction-
ing in the learning process; (2) who may or may not show
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durmonstiable deviation in central nervous system functioning;
ard {3) whose disabilities are not secondary to general mental

rgt;rdatioﬁ;‘ cultural, sensory and/or educational deprivation
or environmeéntally produced serious emotional disturbance:'

~ Although the preceding definitions are concerned with children, the
President's Committee on Employment of the Handicapped. in their
booklet Learning Disability: Not just a Problem Children Oulgrow,
discusses LD adults who have the same symptoms they had as children.
The Department of Education (Reference Hallahan & Kauffman) says that
two to three percent of the total public school population are identified as

learning disabled and that there are over fifteen million unidentified LD
adults in the United States, acknowledging,,df course, that people with

this problem are ot restricted to the United States bat are found all over
the world: . ] S . o
We know that miany learning lisabled persons have average or above
average intelligence and we know that many of tese are gifted. In their
company are such famous gifted people as Neison Rockefeller, Albert

Einstein. Leonardo da Vinci, Thomas Edison, Hans Christian Anderson;
Auguste Rodin, William Butler Yeats, and Gustave Flaubert.

The caases of learning disabilities are not known; but in our project

.each of our identified learning disabled students shows either an unusual

pregnancy {trauma at birth. such as délayed delivery; prolonged or dif-
ficult delivery) or premature birth. They sftentimes have a genetic family
history of similar learning disability problems.

An exerpt from my Criterion and Behavioral Checklist for Adults With
Specific Learning Disabilities has been included as Appendix A.

/sl MCS ___
6 June 1982 o
Ellensburg, Washington

‘Daniel P. Hallahan and James M.;Kra'uffma'n' E.i’é?('plioﬁél Children (Englewood Ciiffs; New
Jersey. Prentice-Hatl. 1978). pp. 121-122. -

8
¥



O

ERIC

Aruitoxt provided by Eic:

INTRODUCTION BY AUTHGR

This brief booklet is meant to pmvlde scme hints and suggesticns to

logic teachers at the college level in rec ogrizing and helping the Learn:
ing Disabled (LD) student in a normal classroom setting. My specific aim
is to pass on sorme of the stratedies and teaching ie~hnigues which [ have
found useful in structuring a beginning logic cours and teaching loglc to
students with learning disabilities. but my more general purpose is to
raise the corisciousness of my fellow college teachers, to help them

become aware of the problems and frustrations of the LD students who
will be appearing in increasing numbers in their classrooms.
| wish to stress at the very ocutset of this study that none of the

strategies and techniques that | have used were introduced to helpthe LD

student alone. Indeed. the premise upon which this whole project was
based is that any device which would benefit the LD student would also

benefit the “normal” student as well, and that none of these strategies

would hinder or interfere with the normal praogress of the course. In addi-
tion we deliberately tried to avoid watering down the course or lowering

standards simply to provide a specnal education™ course for students
wnth Iearnmg d|sab1l1t|es

very little is. known about the causes and treatment of Iearnlng

disabilities. Further, my own experience has taught me that almost
nothing is known about why -some students learn logic more quickly and

easily than others: As a logic teacher of 20 years | continue to matvel at

the ability of some students to “just see” that "all ghosts are invisible" is
the logical equivalent of "no ghosts are visible,” while others cannot see

this and have to take it as a matter of faith, as many of us have to take the

fact that 7 times 9 is 63. This state of affairs makes saying anything
useful about how to teach logic to LD students doubly difficult. Teaching

logic to anybody is a mysterious task, and | wolild be inclined to agree

Wl[h Plato that at. best the teacher can only act as mldwxle to ideas and

However. as anyone who has carefully studled the Socratlc technlques

will know, the right treatment: the right questions, the right hints and the
proper care make all the difference between a still-birth and a successful
delivery.

A note on the limitations of this study I am here offering no qu1ck
cures ot sure-fire tricks for overcoming the problems of teaching logic to
LD students Most of the classroom procedures and strategies which |

describe are merely variations and intensifications of tested educational
methods taught in many schools of education. In addition; my method
of determining the effectiveness of tl]esfeitac?tlc?s was impressionistic and
anecdotal. | simply used thes= tactics in class and then asked my Known
LD students if they were helpful and why. i had no opportunity to use con-

trol groups. pre-and post-testing devices, or statistical analysis of data.

9 ;
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Nevertheless; | think that this project is a necessary first step in trying to
identify learning disability problems and making other college teachers
more aware of possible areas in which they could become more effective
teachers. | hope that some of my experiences and suggestions will

stimulate my colleagues to explore new ways of reaching LD students
and perhaps lead to more formal research in this area.

1. STRUCTURING THE COURSE
A. General Remarks L - o
" As one plans a course with LDs in it, one shoiild keep threg simple
things in mind: 1. LDs have difficulty structuring material into coherent
and significant patterns or systems of meaning. 2. They almost always
have problems with reading and writing. 3. They tend to think in concrete
and literal terms. To this list one could add that they are almost always
bright and highly motivated; attested to by the fact that they tell us that
they have survived the frustrations and humiliations of the lower levels of

school and have arrived in fact in college. Apart from these generalities,

each student is unique, with his own set of difficulities and compensatory
patterns. S S

With these things in mind, the instrictor should approach his task us-
ing the following general principles:

]. The course should be structured in such a way that the learning ob-
jectives are absolutely clear and that the sequences and logical pat-
terns are well marked. This holds for the course as a whole as well as
for each day's class session:

2. The material that is presented should reach the student in as many
modes as possible; i.e. he should hear it, see it, write it, say it, feel it;
and, if possible, smell it, preferably at the same time. Of course, in
many disciplines such as logic this ideal cannot be reached, but as we
will see; it can be partiaily approached.

3 in ciass lectures and demonstrations one should try to use as many
concrete examples, practical applications and dramatic_attention-

getting devices as is feasible and consonant with the materials and

objectives of the daily lesson.

~ Research has provided us with two other important facts, which should

be burned into the memory of every teacher:

I ina normal lecture or class presentation the attention span of a nor-
mal audience is approximately twenty minutes. For the LD student it

rmay be much less than this.

2. Any item of information must enter into the student'’s consciousness

10 15
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at least eight times before it becomes part of his working knowledge.
This is for the normal person. For (he LD students it may take as
many as 20 repetitions; in various modes before it is "learned.”
| would now like to describe how | tried to incorporate these general
principles in an actual logic course which | planned and taught during the
HELDS Project, trying to present in as much detail as possible the actual
strategies | used which grew out of what | learned in the workshops and
my interaction with my D students: -

' B: Structuring the Course

At the beginning of the course the students should be given 4 carefully
worked out syllabus. The important features of this syllabus should in-
clude: (a) Statzment of the dgeneral objextives. of the course, (b) General

and specific requirements and expectations, (c) Specific topics to be
covered, {d) An invitation to the students to make_known to the instructor
any educational problems they may be aware of, such as difficulties in
reading. writing, or math. o T
~ The syllabus which | used in my-Logic 201 appears as Appendix C ot
this booklet. This is to be considered merely as an example; many im-

provements and variations will occur to any logic teacher. The important
thing is that the rtudent 'has before him every day a plan of the course so

that he can know at a'glance where he has been, what he is expected to
have learned; and where he is going. The instructor should read the
syllabus to the class on the first day; stopping to make explanations and
elaborations, and asking for questions. It is_surprising how many
students merely glance at the syllabus in the first few mirutes of the
class, and then file it away for the rest of the term; never to be looked at

again. This will be avoided if the class perceives that the instrocior at-
taches importance to the syllabus and refers to it at regular intervals dur-
ing the progress of the term.

C. Detection and Identification of the Student o ,
Many. LD students are embarassed by their problems so this phase of
the process should be undertaken with delicacy and tact. An open.
straight-forward approach does no harm if it is done in such a way as to
avoid any public attention or undue fuss. | lise two methods, neither of
which is infallible. 1. An opei invitation to the class for any student who
is aware of any problems e has with writing, reading, or math to come in
for a private interviev.. In this interview | try to determine what kind of dif-
ficulties he had ir his previous educational experiences, how he perform:-
ed in English and math classes in high school; etc. | ask if he enjoys
reading and how much reading he does for pleasure on his own. |
sometiines ask him to read a few passages aloud to me from some text.
(Peor phrasing., missed words, difficulty in  pronunciation, halting
speech, and misplaced inflection often indicate learning disabilities.)

.

11
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2. On the first day of class | give all the students a short test containing
(a) some simple logic problems, (b) a sample of their handwriting. The
test, with the responses of one of my diagnosed LD stadents; is included
as Appendix B. It is important that the students be asked to respond in
cursive writing and that they do not print. Most. LD students have such
difficulties with cursive writing that they have learned never to use it.

When asked to write, rather than print, their problems duickly reveal

themselves: In these samples | look for slanted lines, irregularly spelled

words, missing words, lack of or mispldced punctuation, crowded letters
or words, reversed letters or words. In general the paragraph will resem-
ble something written by a third grader who is just learning to write in
script for the first time. ) o o o
~in my experience the Ibgic problems on this test are not as helpful as
the writing example. Most of my students get the ccrrect answers, and if
they do not, it is impossible to tell whether this is due to a learning
disability or some other cause. o L

~ When this tes. or the interview reveals a definite problem the next step
is referring the student to, in my case, our Educational Opportunities
Program (E.O.P:); where a specialist can then take over. Here more
elaborate tests and interviews are conducted to determine whether the

student is genuinely LD or whether his problems are due to previous

educational disadvantages or simple low 1.Q: (It should sadly be noted that

today many young people are graduated from high schools and accepted
for college admission who have never learned the basic intellectual
skills) : L : -
~ The instructor should have faitly close communication with the staff at
the E.O.P. so that any follow-up procedures may ke taken. Qur E.O.P.
has resources for taping textbooks, len

1 ding tape recorders for taping
class lectures; and providing special tutors and academic counselors!
and even readers to assist with tests. These are all special aids; and wil
not, of course, be the responsibility of the instractor. It should be em-
phasized, however; that once the instructor is aware that Here is a student

with a special learning disabllity, he will be more inclined to take care in

applying the strategies and suggestions discussed below. Open recogni-

tion o both sides, frank discussions of problems and emotional support

and understanding are very powerful learning incentives for both the stu-
dent and the teacher:

disability. has not in the past proved elfective. The best help that can be given by the
specialist consists of teaching the student to “get around " his specific problem by develop-

13
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THE FIFTY MINUTE HOUR

Learning "logic” requires the development of a number. of specific
skills; among the most important of which are: {a) grasping the meaning
of a general rule o principle, which .s the same thing as being able to ap-
ply it to a new specific case; and (b) translating ordinary English
sentences into formal; standardized seniences; which involves the replac-
ing of one string of symbols with 2 different string of symbols with “the
same meaning.” . - -

The former skill appears to be mainly a function of native intelligence.
The bright LD student has no particular difficulty in this area if he can get

the data into his computer (brain). The latter skill is by far the more
troublesome: It requires great sensitivity to the language and the ability
to grasp nuances of meaning which frequently shift with slight variations
in word order. All students have difficalty with this; but the ED student
has added obstacles since sometimes he reads letters and words
backwards: transposes words, misses them, misreads them, adds new
ones or may transfer tHem from the sentence above or below: :
Each class session shoualé be structured with these problems in mind.
Review; repetition, many illustrations and examples, variation in ap-
proach, and above all multi-modal presentation are essential. Let me
describe a typical class session in which l introduce the concept of the In-
formal Fallacy, and begin to teach the student to recognize several
specific fallacies.
I begin the session with a brief review of the important ideas covered in
the previous day's session. Usually | write the key words on_the
chalkboard, {printing them is best), while saying them aloud to the class! |
ask someone in the class to explain or define them. If a good idea is
presented | write this on the board also. | encourage the students to also
write them in their notebooks, and perhiaps say them softly aloud to
themselves, and if possible read them from the appropriate place in their
texts. One of my LD students told me that this is what she did and it
struck me that in going through this rather complex procedure she was
getting the idea in six different modalities: hearing me say it; seeing it
written on the board, seeing it written in the book, writing it herself, see-
ing it as she wrote it on her paper, and hearing herself say it. The taking
of notes during class is often quite difficult for a student with writing prob:
lems; but another student told me that, even though he could not read
his notes the next day. the very act of writing them helped to fix the ideas

in his mind. Bright students create ingenious compensatory devices such

" In a logic class my main audio-visual device is the chalkboard in con-
junction with my own voice. Each important term; as well as its defini-
tion: mast be clearly and slowly printed on the board and spoken at the

13
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same time. One disquieting comment made by an LD student during one
of our workshops gave me_pause: when a definition or principle is
paraphrased (saidin a different way in different words); she could not see
the connection; it sounded like a different idea to her. The only thing the
teacher can do here is to try 1o keep the definitions or statement of prin-

ciples as uniform as possible:
The next few minutes are spent in explaining to the class our objectnves
for the day, printing on the board the new terms or concepts along with

their definitions. After presenting the general notion of a fallacy; | begm

to expiam each specific fallacy by writing its formal structure on the
board. "The ad Hominem Abusive” fallacy always has tbgffp"r'm' ‘P is
false (or can be dlsregarded) because Jo::es said it; and Jones is a Com-
mie pinko. rat-fink!"" .| give several specific examples of this'taken from

real situations and then | might even draw a picture of it: something to

suggest attacking the man and not his argument or statement:
The next step is to have the students try to identify cases of this fallacy
and distinguish it from other kinds of fallacy by having them work

through the exercises from the text; aload in class. In the past | have
adopted the practice of choosing a student at random and asking that
student to read the argument aloud and then identify the fallacy. A brief
discussion usually follows this attempt: Then the student to her or his
right gets the next problem; and so on. | discovered; however, that LD
students, among others, find performing (especially reading) in front of

audiences extremely stressful. | therefore make it quite clear to the whole
class that a student need not do this and may gracefully pass. After about
20 minutes of this kind of work the students should be getting the idea
(recogmzmg the same pattern of arguments in many different contexts). |
then say, Now we are going to haye a Qunckne Self Qunz You have elght

and. students correct their own p'oblems ask questions; discuss dif-
ficulties. No need for grading but this procedure gives the students an
idea of where their own specific deficiencies lie:

The last thing | do, and this is useful orly for certain unlts in the course
such as constructing Venn Diagrams o constructing proofs in formal
Iogic. is to have the class divide itself up into_small groups for

them out mdependently and Jomtly This accompllshes somethmg which
I try to emphasize to the class asrbemg very helpful: working with one or
two other persons on a problem gives immediate positive reinforcernent;
pools joint insights and skills, and helps to reduce the tension and
frustration of working alone on @ problem, commg to a deadend and not

knowmg how to go on: | tell the class that lhis is the best way to study

move from _group to group peer over thelr shoulders and answer thelr

specific questions: This gives me a very good opportunity to see how in-

14
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dividual students are doing and where their problem areas might be.
At the end of the class perlod I make sure that ] wrlte the horneworP

corrnphrshlng durmg the day’s session and cali for anyrfurther questions. I
stress the importance of at least trying to do the homework exercises
before coming to class.

day If possnble | make a httle tnme for revnewnng what we have been ac-

IV MISCELLANEOUS SUGGESTIONS AND
TACTICS
A. P-ctures and Dtagrams

The old saw that "one picture is worth a thousand words"™
at best a misleading half-truth. Sometimes it takes a thousand
words to explain the meaning of one picture. A ifmage or pic-
ture by itself means nothing. As Wnttgensteln asked: What is
required to “see” that an_arrow is pointing? Is there a single
natural way to see this? /it first when | pointed to @ piece of

food on the floor to my r.oodle; her attention focused on me; Figure 1

not the food. The international traffic sign plctures are a case

, in point. My favorite sign Is Figure 27]hg first

tnme my young daughter saw this she asked,
"Does that mean, 'Don't picnic here, a tree

might fall on you!?" It is also true that verbal

explanations must come to an end—there is a
point where one must simply say, "l see.

Figure 2

_ It takes many words of careful explanation to show how a Venn
Diagram is the picture of a 'p'r'o"p'os'itio'n or a classical syllogism. However,

grasped; these students had no parttcular dlffnculty with the mechanics.
In fact. the diagrams prove helpful to most students in aiding them in

visualizing the strocture of an arganient and showing them<how the

classes are related to each other in a classical syllogism.
There are two thlngs which do present some problems: 1.In teachxng a

student how to “read” a completed diagram; one must somehow maks
clear that the shape of the outline of the class is not important, it is the
relation between the classes which-counts. For example: to determirie if

the diagram shows the argument to be valid; the two top circles must
show a picture of the conclusion. To show this, | draw a diagram of the
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conclusion alone beside the diagram of the whole argument as in this il-
lustration of the diagram of the classical AAA-1 syllogism:
All men are mortal.

All Gieeks are men:

All Greeks are mortal.

Greeks . Mortals  Greeks Mortals

(Conclusion)

Men "~ Figure 3
Most LD students take things very literally. and the top two circles in the

left diagram in Figure 3 really do not look like the circles of the diagram
on the right. One must take time to carefully point out that all that really
matters is that the picture shows that if anything is in the non-shaded part

of the Greek circle it musl also be in the Mortals circle as well, regardless
of the shape of the two areas involved. This is a small point. but it is an
important one. . o o Ll

2. The second problem that most students have is knowing where to
place the X in an area with another line running through it. The general
rule is. "If you are not forced to put the X on one side or the other. then
put it on the line.” It is a simple rule; but it takes many. many demonstra-
tions to show students how to correctly apply it. For example. in the
diagram of this invalid AOO-1 syllogism, o
(Figure 4) since the X is not forced to go , '
either on the right or the left of the S cir-
cle line running through the middle of the
P class. it must be placed on that line:
Most logic texts do not explain this dif:
ficulty very well, but it is the cause of
most student errors in diagramming
syllogisms: . o

In general the main value of drawing
pictures or diagrams on the board to illus-

Figure 4

trate points is mnemonic. One of my LD students told me that one day in
a Spanish class she remembered all of the verbs in that day’s lesson
because her instructor dropped his notes on the floor. | suspect that this
is also the case with drawings on the board or any other bizarre behavior
displayed by the instructor which breaks up the monotony of the droning
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of h|s v01ce if 1 write a rule on the board,

Nevel;say ‘Al swans are not white.”" and then
draw a skull with a dagger through it (as in
Figure 5). all of the students will remember it.
Here again, it is the association of an idea with
a concrete image in a different modality which

does the trick, and is very helpful to LD

students as well as all others:

ﬁgu'reé

B. Class Drill

This technique may seem to be Mlckey Mouse at the college level, but )
used sparingly and on the right occasions it can be very effective. | have
used it with good results when we are first learning the six rules for a valid
classical syllogxsm and when we are learning the nine rules of inference
and the ten repiacement rules in proposmonal logic. One can make.a lit-
tle game of it: ] ask. "'Can someone give me DeMorgan’s theorem?” When
someone gives it correctly; | .write lt on the board and then say it with an
English substitution instance, e.g. “"You can have neither. ple nor cake’ is
logically equivalent to "You canno; have either pie or cake.” When all of

the rules are written on the board (in symbollc form)1then point to them

at random one by one and ask the class, “Which rule is this?” and have
everyone answer in unison. In a few mlnutes everyone will khow the

names of the rules, and most will be able to recognize the symbolic ex-
pression. | suspect that this would take the place of a couple of hours of
silent. solitary memorization. Several modalities are kmployed as well as

immediate and dramatic reinforcement.

C._The ‘Meaning’ of a Variable o
The best way to explain the nature of a propositional variable (or a

class variable) is to say that it is a place holder and functions just as a

blank on an app]ncatnon form:Then | draw a picture of the formal struc-
ture of an argument using different kinds of blanks (wavy lines: dotted
lines: dash lines) instead of the different letters S, P. M.

All men are miortal. Al are ;oo
All Greeks are men. ANl are ___ .
Thus, all Greeks are Mortal. Al ____ _ _ _ are s .
Argument Argument Form
Figure 6
17 L
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.provided the same name Joes. into the same kind of blank.

| point out that they can fill in the blanks with any class name they wanit

~ Many LD students have trouble distinguishing between "p” and ,"d;;. so -
| tell them it won't make any logical difference in propositional logic if

they use caps. A. B. and C instead of the traditional small letters p and q.

D. Examinations: - , o
| do not make up special examinations for LD students, as this would

defeat the whole purpose of our proiect. However, these students do
sometimes need to be given special consideration if it can be done
without appearing to be unfair to the rest of the class. They may need
more time to complete the exam: they may ask to take the test in another
room so as not to be distracted; they may need a reader to come with
them to read them the test questions. These thinds can be offered to the
rest of the students as well, and usually it presents no real problem:

E. Computer Assisted Instruction (CAl).

There are a growing humber of colleges and universities in which logic
courses are taught almost entirely by computer. In such institutions as

Stanford. Ohio State University, Notre Dame and Dartmouth, elaborate
programs have been developed in which the student only sees the in-

structor once a week: and for the rest of the time he works at his com-
puter terminal at his own pace. The full value of this new approach has
yet to be completely assessed but a glance at the bourgeoning literature

indicates that this is the wave of the future: The question for me is, “"What
are the implications for the LD student?” S

~ One quarter | employed a unit using one of the programs; ‘BERTIE in a
iogic class with several of my known £D stadents. BERTIE is a program
developed by James Moor (Dartmouth) and Jack Nelson (Temple) which
helps the student construct formal proofs in Sentential and Quantifica-

tional Logic. According to Moor and Nelson, “The two main pedagogical
advantages of using BERTIE are (i) that it provides immediate feedback

to students when they. make errors in deductions and (ii) that it assists
students in acquiring the strategies and tactics needed to solve problems
in natural deduction. BERTIE carefully checks each line of a deduction to
be sure the formula entered is well-formed and correctly justified. Thus,

the common problems of students believing they know what counts as-a
well-formed formula while often ‘using ill-formed formulas and of

students believing they know how to use the rales of the system while

systematically misusing some of them are both alléviated before
students take tests on the subject.” (p. 1. A Manual for BERTIE. Moor and
Nelson) - B o I .

A group of my logic students worked with BERTIE for most of one
quarter and in general the results were favorable. The one LD student in
the group became fascinated with the computer and spent many hours at
the terminal. (He passed the course with flying colors.) Most of the
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research remains to be done.

students reported that they thought they benefited from their work on the
program and meny said that it was fun. One student commented (not my
own_ student): "l became quite friendly with my terminal. It has no
eyebrows.” (No doubt referring to the universal ‘raised eyebrow' response

to a student mistake from a human instructor.) Moor and others report
that in controlled studies they condiicted they found that students who
really used the programs generally did better on their tests than students
who received the more traditional logic instruction.. _

My a priori *houghts about CAl are that for an LD student who has
great difficulty in writing and organizing written symbols on his page. do-
ing his logic problems on the computer could be of great help: However;
there are drawbacks: Learning the keyboard of the terminal and the
special language of BERTIE takes extra work and practice, and special
motor and perceptual skills which the LD student may not have
developed or may not be able to develop. Any tiny mistake in typing in a

line of the deduction can result in a response of “Incorrect use 5f rule
cited.” etc.. and this can be very frustrating. : o
_In using @ program like BERTIE, one must remember that the rules of

inference and replacement have to be fairly well-learned before the stu:

dent can have much success on the computer. In introducing these rules;
| believe, @ himan instructor is essential. ]
There are_ other more sophisticated and flexible logic programs that
have been developed and used in various universities: A complete ac-
count of one of them, EMIL, appears in the Fall, 1980, issue of Teaching
Philosophy (Garson and Mellema): The application of new technology to
the special problems of the LD student is an area where most of the

V: CONCLUDING REMARKS
ED college students must work twice as hard and twice as long to
achieve the same results as other students. This gives the logic teacher a

real incentive to reflect on the value and quality of what he is teaching
and how he is teaching it: Most philosophy teachers, scorning courses in
educational methods during their undergraduate and graduate training;
tend to teach their courses the way they themselves were taught when
they were in school. Knowing that there are LD students in one’s class
and being aware of their special problems and frustrations rmakes one
much more careful and conscious of the way in which one is coming

across to ail of his students.
In particular, | have begun to ask myself questions about the precise
goals and objectives of my own logic course. What exactly do | want my

stadents to carry away from my class? How can my coutse, which is a re-
quired one for all students graduating from my institation, jastify itself in
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the brzader context of the goals of liberal education in a democratic
society? L B P A o
‘These Guestions focus themselves on a problem which is nct new, but

which is currently arousing new concern amorg logic teachers and text-
book writers: should a basic logic course emphasize informal or applied
logic. or should it concern itsel mainly with formal logic? It is obvious -
that an ideal logic course should contain both elements bat; with limited
time. certain important choices must be made: . o

As may be apparent from my syllabus, | try to strike a balance in my
course between pure and applied logic, realizing that most of my
students will never have the opportunity to take anothes course like this
again. Informa! logic ideally should give the student the skills he will
need to evaluate the kinds of arguments hie will encounter in 1eal life. The
only place he will ever be likely to encounter & classical syllogism or a
complex formal deductive argument is in a logic textbook, and if he does
hear a fragment of a syllogism he will never have the time lo make a
Venn Diagram of it to test its validity. Nevertheless. if he never learns
what a good and complete deductive argument is, He wor't even begin to
be able to assess the reasonings, propaganda, Madison Avenue hype or
the political and religious bulishit which will be bombarding him from
the mass mediz, friends or strangers that appear at his door with leaflets:
The techniques and devices of formal logic are specifically designed to
make the assessment of arguments easy and mechanical; if you can
make a Venn Diagram or a Truth Table you don't have to think.:

As | mentioned earlier, most bright LD students can master the
mechanical skills if they are presented clearly and in many different
modalities. The problem is in applying them to real life situations: that is;
translating ordinary English passages into formal stroctares which can
be handled by the formal techniques: This is by far the hardest part for
most students. and it is doubly difficult for the LD. Most of the strategies
and tactics which | have described in this booklet are helpful in teaching
the LD student the formal techniques of analyzing and assessing neat lit-
tle textbook arguments, but it is far from clear ihat they can be usefual in
enabling him to attack the second and more formidable part of his task
— the evaluation of the extended arguments he will encounter in_an

editorial on abortion. a magazine article on sex education in the public
schools or a speech on TV advocating the abolition of nuclear power
plants. S S -
This is not the place for a full discussion of the many subtle and
difficult-to-teach skills that anyone must have in order to become a
critical thinker'. | metely want to point to the fact that these things -

'An excellent account of the new work that is being doné in the area of informal logic ap-
pears in the April. 1981, issue of Teaching Philosophy. “The New togic Course: The State of

the Art in Non-Formal Methods of Argument Analysis,” by Ralph Johnson.



sensitivity to_ meanings, detectlng Ioglcal structure_ m masses of

rhéetorical verbiage and metaphorical foofaraw, separating the wheat
from the chaff in ordinary discourse — are difficult to teach and extreme-
ly hard for the LD student to learn.

It will be obvious from my brief comments that much work is wa»tnﬁnﬁgftq

be done — for which | hope | have provided an incentive and a beginning
direction: ’

Address of author:

John Utzinger, Associate Professor of Phllosophy
Department of Philosophy

Certral Washington dniversity

Ellensburg, WA 98926

Phone: (509) 963-15924

2 22



APPENDICES

Appendix A Criterion and Behavioral Checklist for

Adults with Specific Learning Disabilities .......... 23
" Appendix B Introductory Exercise in Reasoning. Writing Sample .. 26

Appendix C  Syllabus. Introduction to Logic, Philosophy 201 ©.::: 27

|

!



APPENDIX A
Criterion and Behavioral Checklist for Adults with

Specific Learning Disabilities
1. Short attention span.

2. Réétlessness

3. Distractability. (The student seems especially sensitive to sounds or
visual stimuli and has difficulty ignoring them while studying.)

4. Poor motor coordination. (This may be seen as clumsiness:)

5. Impulsivity. (Responding without thinking.)

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

7 Handwrltmg is poor. (Letters will not be well formed; spacing be-

tween words and letters will be inconsistent, writing will have an ex-

treme ap of down slant on unlined page:)
8. S'p’eiiin’g’ is consis’t'en’tiy inconsistent.

9. Inaccurate copying. (The student has difficulty copying things from
the chalkboard and from textbooks; for instance, math problems

may be off by one or two numbers that have been copied incorrectly
of out of sequence.)

16: Can express self well orally but fails badly when doing so in wrmng
-In a few cases the reverse is true.

)

11, F.equently mlsunderstands what 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 répéat what was said
previously:)

12. M;a'rrkerdr 7d:irs"cr'e'p'an'cy bétWéén what student is ablée to understand
when listening or reading.
13. Has trouble with variant word meanings and figurative language.

14. Has probilems structuring (organizing) time -- The persoi ts fre-
quently late to class and appomtments seems to have o "sense of
how lorg a “few minutes” is opposed to an hour; has trouble pacing’
self during tests.

23 .
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17.

18.

20:
21:
22:
23.

24.

26.

27.

Has problems structuring (organizing) space - The student may

have difficulty concentrating or work when in a large; open area --

‘even when it's quiet; may over of under-reach when trying to put

something on a shelf (deptih perception).

Has difficulty Spacing an assignment on a page; €.g., math problems
are crowded together:

Thoughts ideas wander and/or are incomplete in spoken and writ-
ten language. Student may also have difficulty seqiuencing ideas.

Sounds -- A student’s hearing acaity may. be excellent, but when his
brain processes the sounds used in words, the sequence of sounds
may be out of order: e.g.. the student hears “aminal” instead of
~animal” and may say and/or write the “"aminal.”

Visual selectivity -- May have 20720 vision but when brain processes
visual information, e.g., pictures, graphs, words, numbers, student
may be unable to focus visual attention selectively; in other words,

. everything from a flyspeck to a key word in a title has equal claim

on attention.

Word retrieval problems - the student has difficulty recalling words
that have been learned 2
Misunderstands non-verbal information, such as facial expressions
or gestures. /
Very siow worker -- but inay be extremely accurate.

Very fast, worker -- bat niakes many errors and tends to leave out
items:

Visual images -- Has 20120 vision but may see things out of se-
quence, e.g., “frist” for “frrst,” 961" for “691." Or, a student may
see words or letters as if they are turned around or upside down:
e.g:; “cug” for “cup,” or "dub” for “bud,” or “9" for “L" for “7,” etc:

Makes literal interpretation:s. You will have to have them give you

Judges books by their thickress because of frustration when learn:
ing to read.

Has mixed dominance: e.g., student may be right handed and left

eyed.
2D
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28.

29.

30.

Moodiness - Quick tempered, fristration.

ing to others.

Has troable answering yes or no to questions.

Studerits with specific learning disabilities which affect their perfor-
mance in math generally fall into two groups:

i Those students whose language processing (input ‘and output)
and/or reading abilities are impaired. These students will have
yieat difficulty doing word problems; however, if the problems
are read to them, they will be able to do them: :

2. Those students whose abilities necessary to do quantitative think-

ing are impaired. These students o’ten have one or more pro-

blems such as the following: »
Difficulty in_visual-spatial organization and in_integrating non-
verbal material. For example, a student with this kind of problem
will have trouble estimating distances, distinguishing differences in
amounts, sizes, shapes, and lengths. Student may also have trouble
iooking at_groups of objects and telling what contains the greater
amount. This student frequently has trouble organizing and sequen-
cing material meaningfully on a page.
Difficulty in integrating kinesthetic processes. For example, a stu:
dent will be inaccurate in copying problems from a textbook or
chalkboard onto a piece of paper. The numbers may be out of se-
quence or the wrong numbers (e.g., copying "6" for "5"). Problems
may be oat of alignment on the paper. Graph paper is a must for
them. : )
Difficuity in. visually processing information. Numbers will be
misperceived: "6 and "9,” "3" and "8" and "9" are often confused.
The student may also have trouble vevisualizing. 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, ‘studerits in the second
group have the auditory andior kinesethic as their strongest learn-
ing channels. They need to use manipulative_materials accom-
panied by oral explanations from the instructor. They often need to

have many experiences with concrete materials before they can

move on successfully to the abstract and symbolic level of numbers.
< 1981 All rights reserved Myr!ié Ciydé-Snydef
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APPENDIX B 7
Test Used for Initial Indentification of Students
With Possible LD Problems P
Philosophy - Dr: Utzinger
i Exercises in reasoning:
i- if it is true that No logic students are lazy, which of the following
ctatements must also be true? 7
a. Some lazy people are logic students.
@ No lazy people are logic students.
€. Some non-logic students are lazy.
d
e

All lazy people are logic students.

Some logic students are lazy.
2. If no football players are stupid and some football players are
millionaires; then it follows that:
No millionaires are stupid.
Some stupid persons are millionaires.
c. Some millionaires are not stupid.
d. All miliionaires are stupid.
statements:
a. If tocday is Suinday, then the Jacuzzi will be cold.

b. The Jacuzzi is not cold:

Therefore: __eday i Sivda ?/

Vi

. Write a short paragraph about yourself and your academic
background andior career plans. PLEASE DO NOT PRINT:
ey e e Ko il mey aeidnie SEJE o
Somiitick T mpined By Deslewsya Bk oy in
The paleicers Stobmaetu3RE Recdn., biighaing
{ Acihotc T sdersiond T (e ot
-E;l)("(r ,J’\ Z_i/x V,LL\V“{""" ka . E}lm T g
Bl wince Gl sk Hos pelon et
B I [}” uke Sjsazum& TR ¢ EA ,z.,i(;;; -
goooeak T sebwoudd iVt ek with gdeg®”
KAz md e)wuta.\x;; with o Q(,e{\ a< Shoigoc wak

\\7\;. ‘“‘;QL;;LJ 7 26
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APPENDIX C
SYLLABUS
INTRODUCTION TO LOGIC: Phil. 201

Professor John Utzinger
Office: L & L 100-M
TEXT: Introduction to Logic, 5th Edition, by Irving Copi:

. Cou/se Ouerwew The basnc purpose of the study of loglc is to

reasonmg This involves both a general awareness_of what an argu-
ment is —as opposed to other forms of belief manipulation such as
appeals to emotion, propaganda brainwashing—and the learning of
special skills and techniques for analyzing the difference between
velid and invalid arguments. - This course should help you to con-
struct and present your own arguments more clearly and ratlona'ly
and to protect you from being taken in by the phoney arguments of
others. The main emphasis of this course is on deductive logic.

'
\

i Requnrements and Expectatlons
A. Reasonable class attendarice: A word to the wise —-Thermaternal

iin large parts of this coarse is developed in a progressive, step-
by step manner. If the first few days of a particular unit are miss-
ed, it will be very difficult to understand the later parts of the

anit: It is gour respons:blllty to make sure you find out what
went on in classes you are forced to miss.

B. Text: Readings will be assigned in class as appropriate. They
should be done before you come to class. The text is also our

day: We will be working examples anc problems from the text in
class every day. It is a good idea to try to do as many of the pro-
blems éSSighéd as you can before class p’e’ri’o’d.

C. Grades. Your course grade will be based on four hourly ex-
aminations and a comprehensive final exam. Each hourly exam

will constitute one sixth of your grade and the fmal will codnt

cases of extreme and unav0|dable emerdencies, sicknesses,

etc: All other missed exams will coant as E (flank)!

D. If you. have any speCIaI readmg wrltlng or math dlfflcultles o]

disabilities; please make these known to the instructor early in
the quarter. There will be a tutor available for individual instruc-
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tion. The instractor will be happy to make appointments for ex:

tra

help.

lll. Specific Objectives and Topics:

A.

Q i

Informal togic

1:

"

Cla
1.

ENOW A WN

introduction to basic concepts: proposition; argoment,
premise, conclusion, truth; validity, soundness deduction,
induction: R o Sl
Developing basic skills: Recognizing arguments, analyzing
arguments for premises and conclusion, distinguishing be-
tween inductive and deductive arguments.
Recognizing common informal fallacies: Ad Hominem, ad
Popu!lum, ad Ignorantiam, etc.

ssical Deductive Logic

Analysis of the four basic Kinds of categorical propositions;
A. E.land O: S

The traditional square of opposition.

Simple logical relations between propositions: immediate
inferences. - S .
Constructing Venn Diagrams for the four kinds of proposi-
tions.

Standard Form Categorical Syliogisms. 3 )

The Venn Diagram technique for testing syllogisms.

The Six Rules for testing the validity of syllogisms.
Translating ordinary English sentences into standard form

propositicns and arguments.

Symbolic togic

1.

introduction to the symbolic language: special symbols for
conjunction, negation, disjunction, material implication,

- material equivalence:

Learning the Truth Table Technique for determining con-
tingent, tautologous and self-contradictory statement
forms.

t-ogical implication and logical equivalence.

Arguments and argument forms: : e

a. The long Trath Table technique for testing the validity of
arguments. . . .. . I

b. The short Truth Table techinique for testing validity.

Translating ordinary English into the symbolic language.

The Method of Deduction: developing skill in constructing

formal symbolic proofs.

2829



Formal proofs of valldlty
a. The nine Rules of Inference.
b: The ten Rules of Replacement.

D. Specnal Unit: Logic and Computers

1. Computer Theory: the logical foundations of thie digital
_ computer.
2. CTomputer assnsted |nstruct|on the use of BERTIE Program

for developing skills in constructing formal proofs.

L
<
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