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Computers have brought on a nearly perfect revolution.
They have caused radical and ﬁéf\iééiﬁé changes in our society without
physical violence:. They also have elevated the level of productivity
by automating the thinking function:. The only thing that they have
not done is prepare educators for. the féééﬁiﬁg aberrations caused by
such explosive changes:

This article seeks to alert reading educators, in particular,
to ways in which flowcharting, a skill used to program computers,

Flowcharts are the pictorial representations of computer
programs. They use special symbols and arrows to create a "map” of
what the computer will do (Dwyer and Kaufman, 1973). Flowcharting,

like programming; requires knowledge of a .partié-uiar content aréa
‘and an understanding of how to process the information.

The content may involve gradations of any selected area
(for instance, in math; a flowchart or program can includé basic addition

the same kinds of reading/study skill strategies used to understand
literature, science, math; etc. Such skills as identifying the main idea,
identifying supporting details, sequencing ideas or statements, and
distinguishing relevant from irrélevant facts reflect some of what is
needed to flowchart or program any idea.

Flowcharting, unlike programming, does not require mastery

of a computer ianguagé (é.g.; BASIC = .Eeginner'é Aiiipurp’oée §ymbbii¢
Instruction éodé). Therefore; as reading educators, we have the expertise

to heip our studénts ciévéiop §trategies for compe‘ceni: fichharting;
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What follows is a séries of steps for developing skills in
both flowcharting and reading. These steps can be adjusted to meet

the needs of students at any grade level..

Step 1 = Flowchart Symbols

Teach and reinforce flowcharting symbols. Just as you cannot
read without knowledge of the alphabet letters, you cannot flowchart
know whén and how to connect four basic éhapés with arrowg, ihey

can dééign any r’es’pecta‘bie flowchart.

( ) OVAL signifies START or
' = END of program:

7 PARALLELOGRAM signifies
e - INPUT or OUTPUT box:

RECTANGLE signifies any

| . PROCESSING operation except

a decision.

DIAMOND signifies DECISION
box. Thé linés leaving the
the decision result (yes or
no) which causes each path to
be followed.

'ARROWS signify the direction
of flow through the flowchart.

ey
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Begin by having students recognize the sequence of events,
opportunities for students to devise and sequence their own ideas (e.g:,
brushing teeth, opening gifts, starting the car).

Sequencing ideas and events; al any level, is a critical
first step in learning to flowchart: It als> is a necessary literal
comprehension skill for developing reading competence. Helping students
to understand the importance of putting programmed ‘ideas into the
the absurdity of going to school before getting dressed or taking a

test before studying for it.

Step 3 - Organizing Ideas on a FichHart_

Make a flowchart with empty rectangular boxes. Beneath
the flowchart, write down six to nine steps, in jumbled order, for
any act'ivity. Have students cut them out_and pééfé thém in corréct
order on the réctangles in the flowchart.

A flowchart for making a peanuf butter and jeiiy sandwich

might look like thé following:

D) ] P




Cut sandwich Put seanut butter
in half. 7 on first slice,

of bread. 3
Put jelly on Take out
second slice peanut butter,
of bread jelly and knives. |
Take out two Put two slices
slices of bread. | = - of bread down.
Put together
two._slices of
bread with peanut
butter and jelly.

This study eases students into using flowcharts to organize
ideas into sequential order: As a reading skill, aside from sequencing
ideas; it can be used for recognizing the main idea (making a peanut
butter and jelly sandwich), identifying supporting details (need peanut
butter, jelly, two slices of bread, knife; etc:), identifying and using

symbols, diagrams and typographical aids (flowchart format), and

the correct fidWCharting symbols. An example is selecting one tunch
in the cafeteria when your two favorite foods are being offered; pizza

or hot dogs.




Look at the
two choices.

» Do you

gant pizzal

Do you wants

pepperom on

Ask cafeteria
aide for pizza
with pepperoni;

——No—i l OO veks
; [

”Do you want
~. Mmustard on

Ask cafeteria
aide for pizza
without pepperoni

4

J to your:

Take pizza 1

seatd

72NN

Ask cafeter1a ]

hr hot dog'?"'

Take hot dog
to

your seat. |

— | |




symbols correctly: It also helps students to follow the flowchart flow when
decisions are included. Those reading/study skills addressed include those
from the previous steps plus the following: using punctuation to obtain
meaning (knowing when to make or fllow a decision); identifying cause
evaluating logic and consistency (using decision-making process of getting
from two choices to one selection); relating supporting details to main
ideas (remembering reason for selecting only one food) and following main
point of directions sequentially (follow food selection process): Particular
emphasis is given to using symbols and 'typégfapf'iiéai aids since the

student is responsibiec for framing each statement.

' VVSte'p 5 - Questioriing About A Flowchart

Create a ﬁchhart for any activity or area of inlerest.
Formulate questions for students to answer about the flowchart. The

following éxémpié incorporatéé thé décision box:



( start )

N

Write 1effer to friend.

/Do youN\

/ want to '\ . Yes ~[Find pictures
{send pictures == —————3}in_photo_albuii. ]

|

mention ‘piCtiit‘eg
in letter.

Describe family so -

that friend can — lEnclose pictures
visualize them in letter, - ———
without pictures. | j

Prepare to | , _
mail letter Sy . ‘




Questions
famity? What are your next two steps?

Suppose you did not want to send your friend pictures of your

family? What are your next two steps?
decision is yes? No?

Which decision takes longer to do?

critical and creative levels of thinking (e.g., what other decisions could
the writer make? Write them in flowchart form. Why do you think the
writer would decide not to send pictUres?) Additional reaairig/study akills
tapped are distinguishing rélevant from irrélevant facts (don't enclose
pictures if not sending thém), rémémbeéring details in directions (récalling
steps in program) and synthésizing diréctions (answeéring quéstions about

total flow of events).

Step 6 = Flowcharting From Paragraphs

Take or write any simple paragraph. Have students put .

the paragraph's ideas in flowchart form. Oncé proficiency is acquifed;

1 U -:L -



"Henry sclects a ball to buy in the toy store. He approaches
the cashier: The cashier tells him how much money he needs. He gives her

money to pay for the ball. He receives his change. He leaves the store."

Henry selects
L ball: .
Henry. goes

to cashier. .

o

Cashier tells
Henry price
of ball.

Henry gives

Henry receives

change. ) \b

11
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Oncé transformed into fiowcharté, these same paragraphs
can bé writtén as §impie’ programs to familiarize them with the
programming format.

10 Prirnt "Henry selects ball"

20 Print ';Hén'ry giVeé ball to cashier"

30 Input A (Price of ball)

40 Print "Henry givés money to cashier"

50 Input B (Amount of money Henry gives cashier)
60 C = B - A

70 Print "Henry receives change"

80 Print "i—iénfy leaves store"

Designing flowcharts and programs from ideas in sentence
or paragraph form indicates the student's ability to apply the reading/
study skills addressed in preceding activities: In sequencing and- outlining
the ideas preserited, students definitely need io comprehend what they
are reading and use flowchart principles to reflect their understanding.
Flowcharts can be created for any area —- from household chores (fixing
leaky faucet) to daily routines (getting drecsed, preparing meals) io
good and bad habits, (lighting a pipe, doing exercise) fo é_é:iéﬁi’if’ié
experiments (studying effects of sorbitol on mice) to historical events

{documentation of Watergate chronology).
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In working with flowcharts, students strengthen m&ny reiding
skills which would _otiiérWiéé go unnoticed; in using rééciing/étudy skills,
students design less flawed and more appropriate flowcharts. |

Ultimately, what should happen is that our students will
,Bé’com’e iité’réte’ with both the p'rinféci pégé and the computer.’ Therefore, it
. behooves us to work éxpéditiouéiy and coiiéctivéiy in dévéioping our

students' multifacétéd iitéracy skills.

N

PLf‘Aéfﬁ N(:J'I‘E ﬁééciing ékﬂié ,t,akenﬁ from Co,mputer Reading Srkiiis, Array
' i compiled by author from various content area skills arrays.
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