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Discove r ing the Sc ien t i fic Me thod :
SNIGS, FLIRKS, and BLORGS

T O T H E T E A C H E R

"DISCOVERING THE SCIENTIFIC METHOD: Snigs...Flrks...Blorgs" is
real ly a package of two educat ional computer programs that
p r o v i d e a m o d e l o f s c i e n t i fi c i n q u i r y. I f y o u r g o a l i s t o t e a c h
the sc ien t ific method to your s tudents , then th is p rogram shou ld
help you achieve th is goal by enabl ing your s tudents to:

(A) Define the terms HYPOTHESIS and ANALYSIS
(B) ORGANIZE DATA into simple categories
(C) RECORD the RESULTS of experiments
(D) DRAW CONCLUSIONS from recorded data
(E) MAKE GENERALIZATIONS from their conclusions

These p rograms w i l l be e f fec t i ve in a m idd le / jun io r h igh
school or h igh school c lassroom or wi th g i f ted upper-e lementary
s tuden t s .

The fi rs t p rogram in the package i s tu to r ia l i n na tu re and
introduces the concepts of HYPOTHESIS FORMATION and DATA
ANALYSIS. Once this is mastered, the student progresses to the
second program, which contains three problems. Each problem
p r e s e n t s i n f o r m a t i o n f o r t h e s t u d e n t t o " s o l v e " b y f o r m i n g ^ ^
hypotheses , per fo rming tes ts , and ana lyz ing the resu l ts o f these
t e s t s .

At the end of this TEACHER'S LESSON PLANNER, you will also
find a set of student worksheets. These worksheets have been
designed to al low you to review each student 's work, spot
d i fficu l t ies that he/she may be hav ing, and prov ide you wi th an
oppor tun i t y to make sugges t ions tha t w i l l ass i s t the s tuden t i n
becoming a more cr i t ical th inker. The worksheets should not be
handed out unt i l the first program has been completed s ince the
first worksheet page g ives in format ion about the sample problem.
You are authorized to make as many copies of this worksheet
packet as you need.
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Discove r inq the Sc ien t i fic Me thod :
SNIGS, FLIRKS, and BLORGS

F - O R T H E F - I R S T T I M E U S E R

When the d isk is booted up fo l lowing the inst ruct ions on the
accompanying card, a menu will appear:

DISCOVERING THE SCIENTIFIC METHOD...Snigs...Flirks...Blorgs

Program Menu

Par t #1 - Th is program in t roduces the sc ience sk i l l s o f
hypo thes i s , ana l ys i s , and tes t . A l so i nc luded i s a
he lp fu l example s imi la r to the prob lems in Par t 2 .

Part #2 - Three baffl ing problems are wai t ing for you to solve
s c i e n t i fi c a l l y ! U s e a l l o f y o u r s c i e n c e s k i l l s t o
solve these s t range puzz les!

TYPE THE NUMBER OF THE PROGRAM YOU WANT

Typing a 1 or a 2 wil l cause the appropriate program to be
automat ical ly loaded in the computer 's memory.
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D i s c o v e r i n g t h e S c i e n t i fi c M e t h o d :
SNIGS, FLIRKS, and BLORGS

! F > A F * T 1 Z T H E T U T O R I A L -

PART #i:

T h i s p r o g r a m i s t h e i n t r o d u c t o r y t u t o r i a l t h a t e x p l a i n s t h e
m e a n i n g o f " h y p o t h e s i s " , " a n a l y s i s " , a n d t h e g e n e r a l p r o c e d u r e s
o f t h e s c i e n t i fi c m e t h o d . M u c h o f t h e p r o g r a m i n v o l v e s a s e r i e s
o f t e x t s c r e e n s . T h e r a t e a t w h i c h t h e s e s c r e e n s a p p e a r i s
c o m p l e t e l y u n d e r t h e c o n t r o l o f t h e s t u d e n t .

A l s o i n c l u d e d i n t h i s p r o g r a m i s a n e x a m p l e p r o b l e m : T H E
BOOGLES. A group o f numbers is ident ified as be ing BOOGLES.
A n o t h e r g r o u p o f n u m b e r s , t h e s t u d e n t i s t o l d , i s c a t e g o r i z e d a s
NON-BOOGLES. The student is shown how the data presented can be
o r g a n i z e d s o t h a t t h e y a r e e a s i e r t o a n a l y z e . S e v e r a l h y p o t h e s e s
are formed as to what exact ly make a number a BOOGLE. Each
h y p o t h e s i s i s t e s t e d . T h e s t u d e n t s e e s t h a t a n i n c o r r e c t
h y p o t h e s i s c a n b e p o s i t i v e i n t h a t i t h e l p s i n g e t t i n g c l o s e r t o
a c o r r e c t h y p o t h e s i s .

F i n a l l y , t h e s t u d e n t i s g i v e n a h y p o t h e s i s t o " t e s t " . T h i s
invo lves t yp ing numbers and check ing each one fo r BOOGLEness .
I f t h e s t u d e n t t y p e s t e n c o n s e c u t i v e B O O G L E S , t h e d e fi n i t i o n o f ^ ^
"BOOGLE" is g iven.

A t t h i s p o i n t , t h e s t u d e n t i s g i v e n t h e o p t i o n o f r e v i e w i n g
t h e e x a m p l e p r o b l e m o r o f g o i n g a h e a d w i t h t h e t h r e e p r o b l e m s i n
P a r t # 2 . J u s t b e f o r e g o i n g o n , t h e s t u d e n t i s i n v i t e d t o l o o k
o v e r W o r k s h e e t # 1 ( i n c l u d e d a t t h e b a c k o f t h i s b o o k l e t ) . T h i s
page shows how the BOOGLES problem can be organized and the data
r e c o r d e d . T h u s , t h e p a g e b e c o m e s a m o d e l f o r f u t u r e p r o b l e m s .
T h e r e i s a s i m i l a r w o r k s h e e t f o r e a c h o f t h e p r o b l e m s i n P a r t
#2 .
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Discover ing the Sc ien t i fic Method :
SNIGS, FLIRKS, and BLORGS

F > A R T 2 Z T H E P R O B L E M S
This program conta ins three problems, a i l somewhat s imi lar

to the example problem in Part #1. At the beginning of Part #2,
a Main Menu appears that allows the student to choose among the
problems.

» THERE ARE THREE PROBLEMS TO BE SOLVED IN THIS PART *
» O F T H E P R O G R A M *
* •
* THESE PROBLEMS SHOULD BE SOLVED IN THE ORDER LISTED »
* B E L O W •
* •
« W H I C H P R O B L E M D O Y O U W I S H T O S E E ? *
* *
« ( 1 ) T H E S N I G S •
* ( 2 ) T H E F L I R K S «
« ( 3 ) T H E B L O R G S »
* — — *
* ( 4 ) Q U I T F O R N O W »
* *
» T Y P E T H E N U M B E R O F Y O U R C H O I C E > *

Each o f the p rob lems presents in fo rmat ion wh ich iden t i fies
cer ta in combina t ions o f numbers and le t te rs . SNIGS, fo r
example, are a class of four-digit numbers. FLIRKS and BLORGS
are c l asses o f f ou r - l e t t e r comb ina t i ons . A t t he end o f each
problem, the program returns to the Main Menu, where the student
can choose another problem or quit.

In two of the problems THE SNIGS and THE FLIRKS, the
s t u d e n t i s fi r s t g i v e n e x a m p l e s . T h e s e c o n s t i t u t e " I n i t i a l
Data", and there is room on the worksheets for the student to
record these data•

In the problem THE BLORGS, no "init ial data" are given.
I n s t e a d , t h e r e s u l t s o f t e s t s c o n s t i t u t e t h e o n l y d a t a w i t h
which the student can work.
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Discove r ing the Sc ien t i fic Me thod :
SNIGS, FLIRKS, and BLORGS

By typ ing tes t i tems dur ing these prob lems, the s tudent
wil l gain further evidence regarding members and non-members of
the groups SNIGS, FLIRKS, and BLORGS. As the student forms
hypotheses regard ing the defin i t ion o f each o f these, subsequent
tes t s e i t he r confi rm o r re fu te t he hypo theses .

To ful ly understand the dynamics of the program and the
sc ien t i fi c sk i l l s t ha t i t mode l s , you a re encou raged t o s i t down
wi th the p rogram and ac tua l l y work th rough i t . A cursory g lance
at the program will not be enough; approaching the program as a
student would approach i t is necessary to provide you wi th the
n e c e s s a r y i n s i g h t s i n t o t h e t h i n k i n g s k i l l s i n v o l v e d i n s o l v i n g
t h e p r o b l e m s . D u r i n g t h i s t r i a l r u n , p l e a s e t a k e n o t e o f y o u r
own thinking processes -- be aware of how you form hypotheses,
of how your exper imental choices are re lated to those
hypotheses, and of how you seek patterns in the data that help
you to analyze the exper imental evidence.

Students wil l need and use the worksheets in the back of
t h i s l e sson p l anne r. The i r w r i t t en r eco rd o f wo rk comp le ted i s
o f c r i t i c a l s i g n i fi c a n c e ; w i t h o u t i t , e v a l u a t i o n o f s t u d e n t w o r k
a n d p r o g r e s s i s q u i t e d i f fi c u l t .

I t i s s t rong ly recommended that you co l lec t the s tudents '
worksheets a f te r each p rob lem. Th is w i l l g ive you the
oppor tun i ty to check the work , prob lem by prob lem, ident i fy
specific weaknesses, and give suggestions on how the work can be
improved.

Problem #3, the BLORGS, is the "payoff" problem of the
program. Whereas in Problems #1 and #2, a problem defini t ion is
g i v e n a f t e r t e n c o n s e c u t i v e l y p o s i t i v e t e s t s , n o s u c h d e fi n i t i o n
i s g i ven a f te r P rob lem #3 . Ins tead , the s tuden t i s asked to
g e n e r a t e t h e p r o b l e m d e fi n i t i o n . T h e l o f t i e s t a i m o f
SNIGS.. .FLIRKS.. .BLORGS.. . is to generate a problem defini t ion
based upon experimental evidence.
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Discove r i ng t he Sc ien t i fic Me thod :
SNIGS, FLIRKS, and BLORGS

A final word about Problem #3: some students may ask you
f o r t h e " a c t u a l " d e fi n i t i o n o f B L O R G . T h i s d e fi n i t i o n s h o u l d
NOT be g iven to the s tudents , desp i te c r ies o f "Unfa i r ! " o r
a t t e m p ts a t b r i b e r y. Th e b e s t s t r a t e g y i s t o r e s p o n d t h a t
P r o b l e m # 3 , l i k e r e a l s c i e n t i fi c p r o b l e m s , w i l l n o t y i e l d i t s
answer tha t eas i l y. There i s no such th ing in exper imen ta l
sc ience as an "answer upon demand." A sc ient is t wish ing to find
the " rea l " answer to a research prob lem cannot jus t " look i t
up" , but must re ly on empir ica l ev idence to approach - - but
p e r h a p s n e v e r r e a c h - - t h e fi n a l a n s w e r. T h e d e fi n i t i o n o f
BLORG is given here only for your reference. You are caut ioned,
h o w e v e r, n o t t o l e t t h i s d e fi n i t i o n i n fl u e n c e y o u r e v a l u a t i o n o f
the sentences your s tudents wr i te a t the bot tom of the i r
worksheet. Those statements must be evaluated against the
evidence the students have produced, and not against the actual
p r o b l e m d e fi n i t i o n .

BLORG: a combinat ion of 4 let ters whose first and last
le t te r a re d iss imi la r consonants , and whose
s e c o n d l e t t e r i s a v o w e l . T h e l e t t e r " Y " i s
not considered a vowel by the program. The
th i rd le t te r i s no t re levan t to BLORGness .

In order to make evaluat ion of student work easier, you are
encouraged to make a "Sk i l ls Checkl is t " for each s tudent .
Included on such a checkl ist might be ski l l components that you
wish to monitor. Some of these are suggested in the paragraphs
t h a t f o l l o w :

A. RECOGNITION OF SELF-EVIDENT HYPOTHESES -- Sometimes,
students may form hypotheses that can be ver ified or refuted by
i n i t i a l d a t a o r p r e v i o u s t e s t r e s u l t s . T h i s b e h a v i o r i n d i c a t e s
tha t these s tudents have no t learned to recogn ize tha t ex is t ing
da ta can be va luab le du r ing hypo thes is fo rmat ion . Gu ide these
students by suggest ing that, each t ime they make hypotheses, the
ex i s t i ng da ta shou ld fi r s t be checked fo r i n fo rma t i on rega rd ing
tha t hypo thes i s .

B. FORMATION OF APPROPRIATE TESTS -- Once a hypothesis has
been fo rmed, the ensu ing tes t shou ld be such tha t i t w i l l y ie ld
d i rec t ev idence abou t tha t hypo thes is o r i t s converse . As you
read over and check the worksheets , pay par t icu lar a t tent ion to
the re la t ionsh ip be tween hypotheses and the i r respec t i ve tes ts .
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Discove r ing the Sc ien t i fic Me thod :
SNIGSi FLIRKS, and BLORGS

C. USE OF EXPERIMENTAL "CONTROLS" -- A very important
aspec t o f sc ien t i fic me thodo logy i s t he i nc lus ion i n an
experiment of one or more controls. SNIGS.•.FLIRKS.•. BLORGS.••
w i l l m o d e l t h a t c o n c e p t . I f a s t u d e n t t r i e s a s e r i e s o f t e s t s
in which three items remain the same and one item varies, that
student has used controls ( the unchanged i tems) and a variable
( the changed i tem). Th is type of test ing should be encouraged.
I f i t i s miss ing f rom an ear ly prob lem, suggest i ts use in a
la te r p rob lem.

D. INDUCTIVE THINKING -- The first of the student
workshee ts has severa l examp les o f l og ica l , i nduc t i ve th ink ing .
As you look over tha t sheet , no t i ce how, in jus t a few tes ts , i t
was determined that numbers greater than 501 are not BOOGLES.
As the number of tests increase on the student 's page, watch for
t h i s t y p e o f " n a r r o w i n g i n " p r o c e s s t h a t w i l l a l l o w f o r
conclus ions based upon ev idence and arr ived at induct ive ly.
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Worksheet #1 - Sample Problem: THE BOOGLES

This sheet is provided to give you an idea of what a completed
w o r k s h e e t w i l l l o o k l i k e . S t u d y i t s f o r m c a r e f u l l y, a n d u s e i t
as a model for setting up your own worksheets.

I n i t i a l D a t a :

: Boogies : Non-Boogles

: 1 4 , 1 6 , 1 2 : 4 7 , 8 1 , 2 3

HYPOTHESIS TEST RESULTS

1. Boogies are numbers below 20:: 44 : Boogie

2. Boogies are all even numbers:: 3 6 :: Boogie

: && : Boogie

: 2 ;: Boogie

: 5 8 :: Boogie

; 4 :: Boogie

: 600 : Too big for a Boogie

: 400 :: Boogie

: 500 :: Boogie

: 510 :: Too big for a Boogie

: 502 :: Too big for a Boogie

: -12 :: To o l i t t l e f o r a B o o g i e

: 0 :: To o l i t t l e f o r a B o o g i e



Problem #1 — THE SNIGS

INITIAL DATA:

HYPOTHESIS
s s s s s s s s s s s s s s s s s s s s s s s s s s s s s s s s s :

TEST RESULTS



Problem #2 -- THE FLIRKS

INITIAL DATA:

HYPOTHESIS TEST RESULTS



Problem #3 -- THE BLORGS

INITIAL DATA: jam.

HYPOTHESIS TEST RESULTS

Wr i te your defin i t ion o f a B lo rg on th i<3 l i n e :
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Notes and Tips for Using Focus Media Software Titles

Apple II Computers

Starting Up Apple II Programs
1. With the computer off, insert the disk into the disk drive and close the disk drive door. If there

are two drives, use drive 1.

2. Turn on the computer.

3. After the program starts up, follow the instructions on the screen to proceed.

Using Apple 3.5 Inch Disks
When using our 3.5 inch disks, you may occasionally encounter a disk-turn message. A disk-turn

message tells you to remove from the disk drive the disk currently in use, turn it over, and replace it in
the drive. If do you encounter this message while using a 3.5 inch disk, simply replace the current disk
with its side counterpart. For example, if you encounter such a message and the 3.5 inch disk currently
in the drive is marked "Side A," you should replace it with the 3.5 inch disk marked "Side B."
Conversely, if "Side B" is the current disk, then you should replace it with "Side A." You may also see
similar messages using "Side 1" and "Side 2."

MS-DOS Compatible Computers

Please Note: You should use MS-DOS version 2.1 or later—version 3.0 or later for The Young learners System
and version 3.1 or later for Step Write Up! and The Physical Science Laboratory.

Starting Up without Hard Drives
1. With the computer off, insert a copy of MS-DOS and close the disk drive door. If there are two

drives, use drive A.

2. Turn on the computer.

3. When you see "Enter new date:" press the ENTER key.

4. When you see "Enter new time:" press the ENTER key.

5. When you see the "A>" prompt remove the MS-DOS disk and replace it with the Focus Media
program disk.

6. Turn to the "Program Description" section in your Teacher's Lesson Planner. If there are instructions
with respect to starting the program you should follow them.

7. If there are no instructions in the Teacher's Lesson Planner for starting up the program, type
AUTOEXEC at the "A>" prompt; then press the ENTER key.

Starting Up with Hard Drives
1. Turn on the computer.

2. When you see "Enter new date:" press the ENTER key.

3. When you see "Enter new time:" press the ENTER key.

4. When you see the "C>" prompt type "A:" and press the ENTER key. Place the Focus Media
program disk in drive A.

5. Turn to the "Program Description" section in your Teacher's Lesson Planner. If there are instructions
with respect to starting the program you should follow them.

6. If there are no instructions in the Teacher's Lesson Planner for starting up the program, type
AUTOEXEC at the "A>" prompt; then press the ENTER key.


