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ABSTRACT

COMPENSTAT, a menu-draven statastical program for
IBM-compatible microcomputers, has two distinct versions:
instructional and computational. The instructional version rcan be
used by instructors as a classroom resource, and the computational
version is used directly by students to calculate answers to
problems. The software package is primarily used as an assignment
generating and problem solvirg tool. Each student in a class is
assigned unique data for a problem type. Since all data sets generate
different answers, students can help each other learn but cannot
simply copy answers. The instructor is not burdened with extra work,
since each student's assignment i1s followed by a personalized answer
key on which the student's answer is computed. An answer sheet is
even provided to organize students' responses for easy checking. Thi .
paper provides instructions for using the menu-driven features of
COMPENSTAT in a business statistics course including diag.cams of the
menu options, which facilitate building, viewing, or modifying data
sets; generating i.dividualized assignments for students in a class;
and performing statistical calculations (e.g., frequency
distributions, descriptive statistics, probability distributaions,
confidence intervals, hypothesis testing, chi-square and ANOVA, index
numbers, regression and correlation, and nonparametric statistacs).
Examples of a COMPENSTAT answer sheet and statistical problems on
regression, correlation, and ANOVA are also provided. (GL)
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COMPENSTAT 1s actually comprised of two distinct versions:
instructional and computational. The instructional version can

be i1included i1n the class of programs known as

"Computer-Managed

Instruction” (CMI), since i1t 1s used by instructors as a

classroom resource. The computational version

is "Computer-

Alided Instruction” (CAI), since it 1s used directly by

students to calculate answers to problems.

Both versions have the same generaf structure. They are

"packages"” of menu—-driven statistical programs.

available for ME/DGS (IBM-compatable) machines

Both are
through Science

Research Associates (now part of Macmillan), and are also used
on DEC VAX equioment. No particular configurations of computer

are required. except for a BASIC and a printer
instructor.

What COMPENSTAT Does

for the

COMPENSTAT s an assignment generating (and solving) tcol.
Each student in a class 1s assigned unique data for a commo-

statement problem. The student’s name appears

on the assigrment

alono with the cuestion and data. Since all daia sets gene-ate
different answers,; students can help each other learn. but

cannot sia;7 ly Ccoby answers. The instructor 1s
extra works, since each student’s assignment is
perscnalized answer key on which the student’s
computed. An arswer sheet 1s even provided to
stucdents’ responses for easy checking.

In the usual course of events, the MS/D0OS

the 1nstructor zo enter the class role into the

not burdened with
followed by =
answer 1s
organice

versi1or requ.-es
"Roster Maker®

each semester. To generate a copy of the assionment for ciass
memberss the i1ncstructor simply chooses the assionment from &
menu. waits unt:l the assignments and keys prints and bursts the
paper. Assignments are given out 1n class. Students use tre
computational version of COMPENSTAT or a more powerfu.
statistical package te.g.. 5fS aor TSP) to perform the :ndicz:ed
calculaticns,y then answer tiie question posed in the scace
provided on the answer sheet. The 1nstructor ccllects the
answer sheets. caompares them to keys, staples the twc <oget-=r
(comrents are unecessary) and returns the evaluatec a~swer 32
the student. Evaluation ot COMPENSTAT assignments 1s as fas: as

that for standa-d4 end-of-chapter problems.

The VAX (mz1n computer) version 15 even eas:er., ¢.nce :"e
student roster :s crested with a single keystrolte. asc:gnme-=s
are sutomaticallv distributed through electronic ma:l. and

ffast=r) l:ne p-inters can be used tc print as<e

A tesching assicstant can do the iest.

oo

1onment keys.

BEST COPY AVAILABLE
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How to .Use COMPENSTAT

Once i1nstalled.,. COMPENSTAT comes up automatically when the
computer 1s powered up. If 1t 15 on a floppy disk, for example,
simply put the disk in Drive A and flip the power switch. After
the banner page, the i1nstructcr’s version presents the following
main menu:

COMPENSTAT

The following options are available:

. Build, view or modify a data set

Make calculations or create homeworks ancd kevs
Create, view or modify class roster

Read instructions for COMPENSTAT

Exit COMPENSTAT to BASIC

. Exi1t COMPENSTAT and return to DOS

o N+ Wy s

Which do you choose (1-&£)7

Note that the instructor’s version alsoc has the abi1lity to use
data and calculate answers, which can be handv for checking exam
and end-of-chapter answers given i1n 1nstructor’s manuals.
Chocices 1-3 send the user to cne of the following secc—-dary
menus:

Datafile
Module

The following options ars avarlable:

1. Build a rew data set

2. Make corre2ct:i:ons to a data set

3. Transfors variatles 1n a data set
4., Save data set to disk

5. Praint out a data set

6. Delete otserwvations from a data s=t

7. BGet data “raom ASCTII data set ;
8. Check names of gata files on disk i
9. Erase a “:le from disi |
0. Return tc the main menu !
t~1ch do you choose (0O-= 7 [
_ |
2
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Calculatian
and
Assignments

The following options are available:

1. Frequency Distributians

2. Descrictive Statistics

3. Probability Distributions

4. Sampling: Confidence Intervals
S. Sampling: Hypothesis Testing
6. Chi-Square and ANOVA

7. Index Numbers

B. Regressiaon, Correlation

9. Nonparametric Statistics

0. Return to the Main Menu

Which do you choose (0-9)7

Student Data
Roster Maker

The following opticne z2re available:

. Create a —ew student name/number roster
Ammend {(c~arge) present stucdent i1nfarmation
Appenc (add *o enc of) present student roster
Print orese-: student roster i1nformation

. Returr tc tr=2 Main Menu

nuLHwWwnY-

Which do you chcowe (:-5)7

Of courwe; the student ve-s:2n does not have the main menu, t-
roster module or the capazitv to generate assignments. The

calculation menus, which 1t e=t up along the lines of tpical
business and economics stat:ztics *exte, includes optiuns for
viewing instructions c- t-zrzferr.ng to the database module.

lead to tertiary menus

All mine options an =he Calc.lation and Assignments Menu
that z
instructor chrzses Z 2t the Mai1n Ment and 8 at the

= !

tve further opt:ions. For esampl=.
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Calculation and Assignments Menu, the following tertiary menu
would appear:

Regression and Correlation
Assignments & Calculztions

The following options are ava:lable:

. Simple Lirear Regressicn Data
Curvilinear Regression Data
Multiple Regression Data

. Return to the Calculatcr Menu

BN OV 1 VI

Which do you choose (1-4)7

For a class of two students (or two selec:ed from a larger
@roup)s a choice of 3 from this menu br:nzs the five pages given
1n the appendix: an answer sheet trat mav be photocopied to
keep student answers in a uniform order; *wo daza sets for the
two class members (Bacon and Bitner :{ and two znswer keys (also
for students Bacon and Bitner).

Classroom Perfor.nance

The creation of a business sta*istices assignment requires
s:x keystrokes by the i1nstructor,s using thk=2 instructional (CMI)

version of the package. Since the rackacz is menu-driven. very

1ttle "startup” time 1s needed. Ewvzluat:on of answers reduces
t> a ccmparison of keys and (neat. c-der-l.! answer sheete. and a
clance at the written conclusicone. Written corments are
ranlaced by the key sheets., saving t:me. The computer—-generated
keys answer many questions tefore trey ars asked. Three
sections of forty students (120 totzl) ca- be carefully

evaluated in two hours.

Computer assignments should not be left urtil a major
multipie regression project, since the coroutat:ion, statistical
technicue and 1nterpretation are corfus:nc wher. dumped on a
student at one time. If assigrments are Lsed *throughout.
hzwever, students like computer-relatec (CAI) p-oblems.
Etudents will help each other with zZoncep: and Zomputer-related
proble~s. Eest of all, the learn:rz of Zzncept and application
szems 2 be promoted by the use of tnece clear, short prcblems.

O.2rall performance can be 1ll_uztrate? by -he anecdotal

e.i1denc2 of my own classroom expe-ience. ™y Ec & Bus Stat 11
c.assec usually begin wulth 45 studerts/section. Two-three
cs=ct107"3 may be assigned per 1nstructor, clus c:ther courses to
ccmplet= the four-section load. Co-outer--elat=zd projects we-e
nightrz-es of confusion and cacer.ac-.. fs usua. 1N such cases.
C-.y 072 or two assignments verwe Z:.z2n —e- terr. A line of ton
cTuderss cormonly greeted me uwupbor -siuT 1z omy tffice. Tre
frasirzzion level was high for all :ave!l sz,

4 .

)
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After developing COMPENSTAT, all this chanced. RNow.s six
assignments and a term project are the norm. Students stay away
fron my door in draoves and think the assignments are
straightforward, despite the fact that they now do more work
than their instructor. The competence shown by the assignment
answers is much higher and, if exam scores are an indications,
students understand the statistics and ec’bus applications
better. In short, the computer exercise changed from a largely
pointless, mechanical headache to a real vehicle for education.

A colleague has developed some assignment-generating
modules for an MBA-level class that work much the same way as
COMPENSTAY modules, and has had similar success. From these and
other experiences that have come to my atzention, my conclusion
is that assignment generators are valuable in turning large
classes into true learning experiences.

Dr. William V. Sanders is an Assccia-e Profsssor of
Business Administration at Clarion Univercity of Pennsylvania,
325 Dana Still Hall, Clarion, PA 16214 anz author of COMPENSTAT.




Waxman’s Furniture Answer Sheet

Estimated Equation:

Student t Statistics:

Hypothisis Tests:

Decisiaon Rule:

Test Statistic:
Decision:

Implications:

Ho

Ha:

Decisian Rule:
Test Statistic:
Decisiaon:

Implications:

Decisiaon Rule:
Test Ltatistic:

Decisian:

Implicatiaons:




Student Bacon

Instructions:

Use the following data on the quantity demanded of widgets (QW),
widget prices (P), and income level (Y)to determine an estimate of the
generalized demand equation for widgets atWaxman’s Furniture

Waxman’s Furniture

Problem

9992.93
5873.31
3092.07
4618.58
3744.47
3614.87
7111.25
7671.73
8236.361
1950.29
1929.37
1260. 14
3234.23
A79.5899
7312.07
S618.22
8972.46
402.77
3259.35
S511.57
5216.67
637
9888. 369
5940.2
2201.24
1465.1
7082
2138.48
9691 .79
2887.08




Student: Bacon Waxman’s Furniture Problem
The true (population) equation is:
@D = 9.999999E-02 - 1.0P + .5Y
The estimated (sample) equation is:

Y-hat =-_470439 +-1.002185 X1 + .5000075 X2

Summary Statistics:

Y X1 Xe
Sum 67432 750.0601 136433.6
Mean 2248. 4 23.0"e 4547.786
Sum Squares 6.74424E+07 7874 .481 2.707297E+08
Std. Dev. 1524 .991 16.47828 3055.406
Variance 2325598 271.5338 2335507

Correlation Matrix:

Y X1 Xe
Y 1.00 - 160304 -9999449
X1 - 160304 1.00 .1708267
Xe .9999449 - 1708267 1.00

Regression, Correlation Statistics:
R—-squared = .9999998
Ad justed R2 = .9999998

F statistic = 6.907715E+07 5.662309E+07
s of bl = 1.765633E-02 t of bl =-356.76003

tl is unreliable due to the possibility of rounding errors!
s of b2 = ?2.684594E-05 t of b2 = 5162.916

t2 1s unreliable due to the possibility of rounding errors!

ANOVA Table

Source of Degrees Sum of Mean Test
Variation Freedom Squares SqQuares Statistic
Model B 6.744238E407  3.3721196407  6.9077156+07
Error 27 13.18051 .488167

Total 29 b.74420E407

T

]




Student Bitner Waxman’s Furniture Problem

Instructions:

Use the follawing data on the quantity demanded of widgets (QW),

widget prices (P), and incaome level (Y)to determire an estimate of the

generalized demand equation for widgets atWaxman’s Furniture
Qu P Y
3256 7.52
3256 7.52 6527.82
3631 22.01 7305.8
1368 27.35 2792.9¢
1948 3.21 3905.51
303 26.74 1061 .48
2332 26.32 5118.42
3187 30 6433.84
2890 15.67 3812.68
1880 11.68 3784 .23
440 46.21 973.63
4037 47.29 8209.19
2867 43.42 3821.035
2276 12.35 4578.88
2520 31.67 2105.85
3967 30.61 7995.84
1927 37.05 3930.61
1694 28.16 34435.43
3607 33.3 7280.66
2985 29.335 6030.17
24 43.96 141.36
240 9.689999 301.06
3737 49.93 7615.26
994 44.11 2077.81
2265 20.74 43570.5
2866 6.95 37435.78
3021 32.13 6109.64
3161 24 .31 6373.13
3538 10.8 7100.84
4433 19.74 8245.22
1291 30.5 2646.63

Q. lu




Student: Bitner Waxman’s Furniture Problem
The true (population) equation is:
@D = -.11 - 1.0P + _9Y
The estimated (sample) equation is:

Y-hat =-1.151123 +-.9979423 X1 + _.500077 X2

Summary Statistics:

Y X1 Xe
Sum 73145 803.17 147943.3
Mean 2438.1467 26.839 4931 .445
Sum Squares 4.210061E+07 9066. 741 1.680737E+08
Std. Dev. 1204 .883 13.21799 2407 .429
Variance 1431743 174 _.°7151 97935713

Correlation Mat:1x:

Y X1 Xe
Y 1.00 -.0800295 .99992398
X1 -.0800295 1.00 -6.9213816E-02
Xe -9999398 -6.9213R16E-02 1.00

Regression, Correlation Statistics:
R—-squared = _9999998
Ad justed R2 = .9999998

F statistic = 4.222482E+07 7.549746F+07
s of bl = 7.829121E-03 t of bl =-127.4655

tl is unreliable due to the possibility of rounding errors!
s of b2 = 4.280465E-05 t of b2 = 11482.27

t2 is unreliable due to the possibility of rounding errors!

ANCOVA Table

Source of Degrees Sum of Mean Test
Variation Freedom Squares Squares Statistic
Model 2 4.21006E+07 2105036107 | .o20482E07
Error a7 9.133946 -3382943

Total 29 w.210081€%07 77
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