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A STUDY OF THE EFFICACY OF LOGO PROGRAMMING ON THE

ACHIEVEMENT OF FIFTH GRADE STUDENTS~

, ' . Llnda Stathls , v e
: Callfornla State Un1vers1ty, San Bernardlno, 1989 -

h Statement of the Problem

'»The purpose of thls prOJect was to determlne the- effects

that LOGO programmlng’ had on the ablllty of flfth grade I

,students to solve spe01f1c types of mathematlcal problems. ‘~“

- Educatlonal Programs are often 1mplemented w1th llttleb»‘

research to determlne the effectlveness of the learnlng
1nterventlon There is a need for research on LOGO programmlng'
“to dlscover 1f the use of thlS program is'a viable way to
broaden a student's academlc growth by u51ng a 51ngle 1nter-
»bventlon (No , 1987). .

The research at Mary Tone Elementary 'School 1nvolved two‘
groups. of fifth grade students one experlmental group and one
control group "Each- group was pre— and posttested us1ng the
dCallfornla Achlevement Test (CAT).ForméE,,Level 15, Test 6,
entltled Mathematlcs Computatlon.‘ “

Students in the control group recelved no 1nstructlon ln
LOGO programmlng | The students ‘1n the‘ experlmental group“

received elghty mlnutes of LOGO programmlng per ‘week 1n a
' 'computer lab settlng worklng 1n palrs Over a perlod of eleven'
vweeks students recelved over fourteen hours of LOGO" 1nstruc-
 tion. In'addltion, the treatment students hadhaccess to‘LOGO

programmingvin their classroom on‘a‘signéup basis during:this‘
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"]ﬂ*samefe even weeks..Two Apple IIe compuﬂersvwere avallableeto

hff;students 1n thelr regular class i;tjﬂ&”

‘effﬂworklng w1th LOGOwrlter. Thus,‘students'were able to access

bvaWfscores were used to determlne the equallty between groups.;»f'

 ﬂfthe LOGOwrltergprogrammlng n~two way_*

U;students' academ

'”fposttest scores were examlned to dlscover 1f theret‘

"f[?statlstlcally 51gn1flcant dlfferenceibetween‘the control group‘:

';Ttand the treatment group.-Both pre- a,  posttest scores were

” ;yuSed to determlne 1f there‘was aﬂstatlstlcally 51gn1flcant¥

fa,dlfference 1n achlevement of the treatment group. In all threequ,

' Qcomparlsons,"‘ 51gn1f1cant dlfference was found
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’-n comput r

_ educatlon s;ane its. creatlon by Seymore _Papert. Advocates

.V__«) LOGO have encouraged omplIterv duca or t° adopt thls method"i'v’”

.‘"-', .fof teachlng programmr'xg f_"They hav' a 'o 1nfluenced dlstr b'ts"

to 1ncorporate I..OGO J.nto the ¢om) _urrlculum and spend‘:—-f

- large amounts of money.,:for hardware and»’ software- . ConseqUGNt"

E -"‘T'_f‘nv’ly, thlS has stlmu'iated w1nterest rin gthe‘g research °f LOGOV'::

B ‘5'effe<"t£1veness as 1t pertalns to academlc"achlevement ;,1n»all R



Statement of the Problem
Computers are becomlng a famlllar tool 1n the classroom.

They are found 1n_,k1ndergarten classes through subject‘

spe01flc hlgh school classes as well as 1n classrooms for thegkﬂv

learnlng handlcapped : The dlstrlbutlon and> creatlon Oflfm
vsoftware has become b1g bu51ness.d Consequently, computer '
-1educators are concerned about how to evaluate the plethora of -
'computer software that is belng developed ;
Educators must dec1de Wthh software w1ll best meet the
student's needs, meet thelr own requlrements and the dls?ﬁ
'trlct's currlcular'goals. Increas1ng1y,'educators are»requlred
to add new currlcular tOplCS to the already crowded academlc‘i
~ day. Inev1tably, educators look forgways‘to combine two or
more sub]ects, LOGO enthusiastsiaffirm that the teaching of
LOGO will aid. the student in areasl'other “than Tjust_ythe ’5
concepts of LOGO‘programming."Students‘who participated‘in N
LOGO programmingbhave demonstrated significant gains in the
areas ofvcreatiVity and refleCtiVity'(Clements,-1987). There
is alneed for;researCh in‘bOGO programming to discover if“the:_
use of this'program is a viable way'to broaden a studentfsi

academic.growth‘by using a single intervention (Noss,vl987);



Spat1a1 recognltlon is a Sklll that relates to cognltlveﬁ

fdevelopment 1n certaln mathematlcal'processes.aMore researchzy-

:M'lS necessary to ascertaln 1f there 1s a’ relatlonshlp between_
‘fspatlal ablllty and mathematlcal achlevement.
' Because LOGO in part teaches spatlal recognltlon, thev

vi'ipurpose °f thls study was to flnd out what effect 1f any, the"g

'”use of logo programmlng' has on student achlevement The h,v“

"_research at Mary Tone Elementary School 1nvolved two groups

'_»of flfth grade students, one an experlmental and one a
‘control. Each group was to be pre- and posttested u31ng thei
‘fCallfornla Achlevement Test (CAT) Form E, Level 15 Test 6

_entltled Mathematlcs Computatlon.7f'”'

' The scores were statlstlcally analyzed to determlne 1f,*d

’a;.the knowledge of LOGO had any 51gn1f1cant effect on thei‘

‘students' academlc achlevement.

5 Deflnltlons

Whlle most of the terms in the area of computer program4

vffrmlng are self—explanatory, there are some that warrant further_f

o deflnltlon. To begln, the software LOGO is a program language,,

.ffor communlcatlng w1th a computer.‘It has a conc1se number of

"yrwords and grammatlcal rules, but can be contlnually expanded,.,;'

© to extend 1ts vocabulary whlch 1n turn allows the user to ‘_7‘

75create 1mages on the monltor. The term_'turtle refers to the'“*w

'*flmage on the monltor Wthh moves accordlng to the dlrectlons“'

n.1t recelves from the operator. CAI 1s the abbrev1at10n fort



'uComputer Assisted Instructlon. Usually CAI refers to the used_.y

'W“of software that allows the student drlll and practlcef :

experience. However 1t can also 1nc1ude problem solv1ng ‘
~experiences, 51mulatlon games and spec1f1c skllls related to

word proce551ng (Appendlx A) i

Statementrof Hypotheses

' The rev1eW' of the research suggests that elementary.
;school students who recelve 1nstructlon in LOGO programmlng‘,
develop problem solv1ng skllls appllcable to problems in
mathematics; The follow1ng hypotheses are generated.'Flfth
grade students who are tralned in LOGQ’programm1ng,w1ll show.
‘no statlstlcally 51gn1f1cant dlfference at the .05 alpha level
between pre- and posttests Wthh. ‘measure achlevement | In
”addltlon, flfth grade students who are trained in LOGO
programmlng w1ll show no statlstlcally s1gn1f1cant dlfference
~at ‘the .05 alpha level- in achlevement than flfth grade

rstudents ‘'who are glven no tralnlng in. LOGO programmlng

L1m1tatlons of the Study

Thlsloutcome of thls study was restralned by the sample‘
>51ze of the treatment and control groups A larger sample may
have affected the results. In addltlon, the groups were‘not
randomly ‘selected but chOSen'for'the convenience of theirk
'prev1ously establlshed self- contalned classroomsl The test‘
used in this study evaluated students on their computatlonal_
mathematlcal achlevement Therefore, another restrlctlon ofd
~this study was the teachlng style and strength of the class-
room teacher in the area of mathematlcal computatlon; The‘

4 -



dlfferent teachlng styles and teachlng empha51s could have'
'affected the results of thls study." :

Flnally,,thls study was" affected by the CTBS test 1tself.f,
Thls test of computatlonal skllls 1s usai to measure the
students ablllty 1n that area only._LOGO's strength is in the
areas of problem solv1ng and measurement of line and angle.

,These attrlbutes are not succ1nctly tested by the CTBS.



~© Chapter II

"REVIEWkoF‘THE LITERATURETP,HT ”

Current Vlews and kesearch Results‘ ‘ »
One study conducted by Rlchard Noss 1nvest1gated the‘
”1geometr1cal concepts attalned through the use of LOGO (Noss,
>1983 1984) Thls research study 1nvolved 118 puplls between
'the ages. of elght and eleven. The students were taken from
five classrooms 1n flve dlfferent schools. The schools weref
‘iselected to represent a cross-sectlon of cultures which would
L~represent the student. body Two were 1nner-c1ty,ktwo suburbanj
and one'was rural The puplls workedvon programmlng.ln palrs
for a median tlme of about seventy—flve mlnutes per week The
‘v‘programmlng acthltles were presented in two phases The flrstgyf
phase introduced the students to the language and mechanlcs
"of LOGO and the second phase stressed key concepts of LOGO.
’ Pllot tests were carefully de51gned and tested ‘on puplls whov
had no prlor experlence w1th LOGO to 1nsure the 1nstrument'
readabllltynand.accuracy; The flnalfresults were organlzed
fusing”atlog—linear'modeling approach' These data'were‘then
analyzed u51ng GLIM (Generallzed Linear Interactlve Modellng)
.ThlS method of analy51s focused on the 1nteractlons between
the Varlous factors 1nvolved in the testlng results.vThesev‘
factors were the school s1te, the student's gender and the
treatment group |
‘ This research was‘furtherdlnvestlgated by Rlchard Noss
(Noss,v1987),.TheNoss/researchanalyzed the results of the -
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study in order to measure the effects of a LOGO experlence on -

a chlld's understandlng of two geometrlcal concepts._ thef

measurement of 1ength and degree of angle. To summarlze the S

rresults of the Noss research ev1dence showed a trend toward f
the 1mprovement of comprehens1on of measurement and angle in
‘students'that-work w1th LOGO. There was a most 51gn1f1cant:
'trend 1n thls mathematlcal growth for females The use of LOGO
showed that glrls partlcularly beneflted through LOGO programr,
"mlng. LOGO programmlng enabled them to explore and construct:‘
v‘geometrlcal ‘concepts, As a result thlS study challengedyr'
imathematics educators to begln bulldlng the cognltlve, soc1al
pand technlcal components of LOGO-based learnlng env1ronments
:‘w1th1n the context of the mathematlcs currlculum.-'v o
Another study of 1nterest dealt w1th the changes that can
: happen to a Chlld whlle 1nvolved in- learnlng the programmlng
_language, LOGO (Mayer & Fay, 1987)- Three thlng" were looked'7m
:at 1n thls research. F1rst researchers exaalned the learnlngl

of the language pertalnlng to the computer program 1tself

’ySecond they looked at the change 1n the chlld's way ofrj

thlnklng about programmlng (the semantlcs of programmlng)
“And thlrd they 1nvest1gated the change 1n thef Chlld'
’fthlnklng skllls in areas beyond programmlng; The authors

ippropose that there 1s a chaln of events whlch happens tolasa
chlld.when learnlng to program. They suggest that the 1earn1ngyr
of the programmlng language precedes learnlng to think about
programmlng and that learnlng to thlnk about programmlng is
va prerequ1s1te for success 1n learnlng to thlnk outs1de of
'programmlng In other words the student learned the words and

7



'what theybmeant.yThen”thedstudent learned howvto make‘new N
yideas withnthe:words; Flnally, the student could use thls:

’ creatlve thought 1n other domalns._gw;,Q | _ |
Each of these three:act1v1t1es was explalned in terms oft
~what the problems the chlldren had 1n exper1enc1ng the new;c

'env1ronment Accordlngly, the researchers had to. make ad]ust—'
_‘ments to do an accurate study.yy‘ﬁ ’ |

| In response to the flrst questlon, the authors foundrlt‘f
to be statlstlcally 51gn1f1cant that the language level of\b
programmlng w111 1ncrease as' the student recelves morey
practlce. The second_questlon'of a,ch;ld's th;nklng abouty
' yprogramming_showéd either nogchange;orfthe‘student made‘fewer:

'mistakes; The,third~questionﬁdemonstratedithat SQme~students’

- made galns and some dld not Thls was dependent upon whether
.or not the ch11d was able to grasp the semantics of thel
programmlng language. | |

As:a result, the authors suggested that in order to
-underStand whether or not programmlng can be helpful to’

- students JJI changlng the way they think, future research

should- look at the processes by whlch students learn program-’
E mlng 1anguages ‘The research must include what was 1earned_and :
what the prerequlsltes were for learnlng. | |

. leferlng from the last two research studles, Henry J.‘
Becker questlons the valldlty for much of the research done
on LOGO programmlng (Becker, 1987) Becker beglns h1s Crltl-‘
c1sm of Seymore Papert's computer 1anguage "LOGO" by relatlng
the clalms Papert asserts will happen to chlldren 1f they are
bexposed to LOGO 1n the proper atmosphere (Papert 1987). For



H

instance, Papert 1s confldent that LOGO w1ll enable chlldren""

to 1mprove the quallty of thelr reasonlng, thelr capac1ty to

monltor thelr own thlnklng, the1r ablllty to translate vague

, 1deas 1nto wrltten expre551on and thelr 1ntellectual 1n1t1a-;'
-tlve. However, Becker explalns how most elementary school

teachers 1mp1ement LOGO as an academlc game used prlmarlly for

enrlchment rather than employlng it as an 1ntegral part of an

: effort to 1mprove students' cognltlve abllltles As a result

the opt1ma1 beneflts of LOGO are not belng reallzed.

Papert holds the v1ew that the open classroom is. essen—f‘

tlal to the effectlveness of LOGO 1n the classroom. But in -
fact thls is not what research shows 1s actually occurrlng.
Classroom teachers 1nstruct1ng students in LOGO appear to be

teachlng w1th a tradltlonal method rather than the "'openf

. educatlon" mode. Becker questlons Papert.‘"How do we know if

these 1deas of cognltlve development are work1ng°" In reply,'

Papert suggests that the populatlon should dec1de on the

, effectlveness of LOGO programmlng by u51ng a "computerfh'

crltlclsm." Tals cr1t1c1sm would be analogous to llterary{’

cr1t1c1sm or soc1al crltlclsm but Papert suggests no method
for how one mlght "do" computer cr1t1c1sm. Ultlmately, Becker-
determlned that.w1thout a sc1ent1f1c method of maklng crltlcal_

]udgments most data about LOGO were subject to fa151flcatlon.

L Therefore,\ much of the research emanatlng from computer

',crltlclsm would be erroneous..

"u To make hlS p01nt Becker rev1ewed two research en—1

' deavors. These were the Pea and Kurland study (Pea & Kurland ‘

>1984) and the;Clements and’Gullo study»(Clements_&_Gullo,



;£19645 Whlle both prov1ded 1mportant data about the effectsf
liof u51ng LOGO programmlng act1v1t1es Wlth elementary-ageﬁwi
:‘;students,:nelther one 1s a strong test of Papert's theory.e"
.dBoth studles suffered from technlcar def1c1enc1es.- | |
“‘,_ To conclude, Becker suggests what mlght be an accuraten
r;measure of any growth experlenced from the use of a computerh
'language such as IDGO Spec1f1ca11y, Becker states that the
| 501ent1flc method must be adapted to formulate and acqulred'
‘Faccurate research results. These results w1ll then allow:
g educators to make dec151ons on the feas1b111ty of 1ncorporat-
”mlng computer software (spec1f1cally LOGO) 1nto a dlStrlCt'

' _currlculum plan.,
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Because the questlon of ‘academlc achlevement 1s of"

concern, the research study by Douglas H” 01ements (Clements,f

'1986) is of partlcular 1mportance. Thls study researched the‘_;n.

‘Vdelayed effects two types of computer 1mplementatlon had on‘
:two dlfferent groups of flrst grade chlldren. Each group off”
sttudents was. randomly selected, pretested and part1c1pated 1nb
‘the treatment for three months. The flrst group was a551gnedh
to - LOGO whlle the second group was a551gned to 1nstructlonh
(fu51ng Computer Ass1sted Instructlon (CAI) o
| Two years later researchers 1nvestlgated the delayedth
“effects of LOGO programmlng on the cognltlve abllltles and‘/
achlevement of these ~same- chlldren. Thls effect was then
. measured agalnst a group of students who recelved only drlllm
‘and practlce 1nstructlon 1n spec1f1c academlc areas.fl
The subjects for thls study were 51xteen thlrd gradel
':chlldren who had recelved elther LOGO or CAI experlence in they;‘
- first: grade as. the flrst part of the study The computer
: act1v1t1es were glven 1n two forty-mlnute se551ons a week for“
3twelve weeks; Chlldren worked in groups of two or three w1th
one of the researchers. Flve months after the admlnlstratlon
of the‘posttests, 1nterv1ews w1th each Chlld took place...
The 1nstrument used for the pretreatment measure was the
V,Peabody Plcture Vocabulary Test-Rev1sed Form L (PPVTR) ThlS
' was glven to determlne the quallty of the two groups{ In order
‘to evaluate the delayed effects of LOGO programmlng the Test‘
H.of Cognltlve Abllltles (TCS) was glven to assess the students'
: level of academlc aptltude.‘Thls test measures abllltles of



‘a relatlvely abstract nature that are 1mportant to school

:4C.ach1evement Clements used thls test to 1nterpret data on the"

”'f.students' cognltlve abllltles He concluded that the studentshi{

‘1“who recelved tralnlng in LOGO outperformed the CAI students!

as a’ whole.‘Nevertheless, 1n some spec1f1c ‘areas the CAIf’

’hstudents performed better than the LOGO students (1 e., memory.v
'and analogles) U ‘v B | L

In order to ascertaln each group s level of achlevement
'the students were glven the Callfornla.Achlevement Test (CAT)

'7Aga1n, the LOGO students' scores 1nd1cated that LOGO has a‘

- fdlffuse and delayed effect on. certaln areas of achlevement..

To summarlze the CAI group scored near the mean of the schoolf
dlstrlct's populat on for most subtests, but scored somewhati
above the mean on those tests whlch measured skllls on whlch‘
the students had been drllled-_The LOGO group s percentllef
rank ranged from terteen to twenty—two above the populatlon sl
:‘mean,‘w1th an exceptlon in the area of readlng skllls where“'
'students' achlevement was. very strong. | :

| Clements ended hls dlscu551on w1th the suggestlon that
"these flndlngs requlre repllcatlon u51ng larger sample 51zes;
‘ In addltlon, he suggested that future studles mlght utlllze‘
’LOGO tralnlng 1n whlch teachers 1ntegrate LOGO 1nto the

-'regular mathematlcs currlculum.



‘.Currlculum Dlrectlon ilf ‘
One research“prOJect approached the questlon of LOGOn'
,Aeducatlon by formulatlng and 1nvest1gat1ng a series -of’
questlons w1th respect to the ultlmate dlrectlon of a school

o dlstrlct's guldellnes Thls research.by Cella Genlshl suggests

that whlle LOGO 1nstruct10n should match the dlstrlct's goals;;.“

of cr1t1ca1 thlnklng,b degree of comfort w1th estlmatlng
numbers or openness to learnlng through trlal and error, these’

accompllshments are hard to measure on achlevement tests”

(Genlshl, 1988) Schools that value qulet classrooms and a

sklll—based currlculum would beneflt from computer software‘
vthat offers drlll and practlce programs. A task orlented_
. school would beneflt from the advantages of a LOGO programmlngﬁ
‘env1ronment Ultlmately, software should be chosen to match
the purpose of the dlstrlct. | |

This 1nvestlgatlon described the computer'curriculum of
‘one klndergarten class and explored the approprlateness of B
computers in publlc educatlon. The reason LOGO programmlng was
successful in thls study was 1ts hlghly task orlented nature.'\
LOGO used in a supportlve env1ronment allows the students to
view themselves as learners. ThlS ev1dence has been supported.
by other studles One such study found that students were able
:bto learn a varlety of mathematlcal concepts 1nclud1ng estlma-
tion and proportlonl(Mayer & Fay, 1987). Another study‘foundu
students.‘especially‘girls,fgained a clearer understanding‘of
spatialIrelationshipsv(Kull,'1986).dThis study alsotsupported
evidence ”that students ’collaborated‘ on problem solving‘
f'act1v1t1es w1th a great deal of eagerness. |
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s a flnal note,; one study found that LOGO tralned:
Jstudents outperformed non-LOGo students in a test of com~
‘vprehens1on monltorlng (Clements, 1987) Thls was attrlbutedt‘
to the extreme care students must use to 1nput 1nstructlonsf

.for LOGO - programmlng to successfully take place. For example .

students u51ng the programmlng 1anguage LOGO must ~take.‘:

extreme care that all commands are prec1sely exact Any
‘tcarelessness would result in the program not worklng. LOGO
w1ll then tell the student that the command was 1ncorrect and,l
the student w1ll have to reenter the command for the program‘
to contlnue. Students,soon ‘learn to_enter accurate commands'

to save time and proceed with their activity.

Conclusion .

In addition to the concerns viewed here, there are many,
other factors which affect the use ovaOGO in the educational
setting,‘Among‘these‘is the’question of‘costeeffectiveness
(Levin, Glass:&-MeiSter, 1987).'While some-researchers’find;
Computer V"Assisted‘ﬁ instructiOn (CAI) a more v1ab1e way of
'1ncrea51ng student achlevement scores,fothers,assert that
cross-age tutorlng is a more respons1ve‘interyentionl The
“Lev1n, Glass and Welster study found . cross age tutorlng to be

.more advantageous than computer act1v1t1es “in 1mprov1ng

o readlng and.mathematlcs achlevement There is also speculatlon

~as to the type of software students should. be using for.'
computer llteracy; Increaslngly, educators are also examining
cOmputers‘for their motivational capacities. Inevitably, the

concerns for the usage of computers ' in - the educational

14



. environment must be

";f’research. 'v

fprogrammlng may glve students more practice. in. thls area.




PROCEDURES

| Cpesian |

The designbutilized‘is:ankekperimental,'twongroup,,prefaﬁ»
posttest‘design;vThis design is”hased.onvw JameS}Pophamls
Pretest- Posttest Control Group De51gn (1975) In'brief“this
powerful research de51gn is best sulted for use in educatlonal“
nresearch. It allows the educator to make strong 1nferences

"regardlng the beneflts of the treatment

;Population'and Sample

The populatlon from whlch the sample was. drawn cons1sted_"

bof two flfth grade classrooms each w1th twenty-51x students,t
at. Mary Tone Elementary School 1n Crestllne,‘ Callfornla.'
__Complete classes were chosen in order to obtain an 1ndependent

sampllng unlt AS~a result~~thls avolds cons1derable depen-‘

.f dence among puplls in a glven classroom. The students were not

1nformed of the experlment or that some classes were. not
_ exposed to the treatment. |

The communlty in whlch the students llve has a populatlonv
of approx1mate1y 7, 000 people. The present day breakdown of

"ethnlc groups for the Crestllne area 1s 89/ Whlte, 96 Hlspan-

fiﬁfic: 1% ‘Asian and 1% Black Most of thewaffluent and mlddle-w

class c1tlzens are employed in the valley and commute dally vh
Approx1mately one-flfth of Crestllne 's res1dents are rec1p-v

,1ents of‘welfare or‘unemployment beneflts. Anothervone-half
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 of the populace are middle-class working families, Finally,

Treatment

Only the treatment group of twenty-nlne students Was?;zaﬁg

‘fdexposed to LOGO programmlng. Flhst“

_s-to the mechanlcs of L@GO. ThlS 1ncluded the ba51c languageﬁflfh/;a

,u‘tuacqulsltlon skllls necessary to talk to the computer (Appendlxts[?i‘hw'

‘J*@ a). Secondly,' the students‘?weLé -allowed tlme;i

'ﬂg,ifamlllar w1th the turtle and the

0 adopt strategles‘ln orderfh'“" -

'";'to decrease the occurrenceSvof‘fallure. Then flnally,,Lhérgjg?

'afﬁﬁAchlevement Test (CAT) Form E,1

affstudents recelved goal‘ﬁdlrected ,Iessons to focus thelrgyx}_ﬁ

'prrogrammlng skllls (Appendlx B)n

:_;to the second an }thlrd’phases of;thls treatment allow1ng the?ffaﬂJg‘

_;students opportunltleSft.,dcvelopﬁthe oglcal and spatlalff

r;attrlbutes 1nherent 1n the studi _LOG, programmlng (Becker,

‘?,1987) At the conclu51on of the treatme/ v

,fand control groups Were

galn tested u51ng the Callfornlaftﬁh;;,_

Level 15, Test 6 entltledff}““?*‘

o f~Mathemat1cs Computatlon. ﬁff;t_,_'

students were 1ntroducednff-_7f"'

Armajorlty Of tlme was glven35;7¥~“"“

both the treatment;;nﬁ‘wsffﬁ



Chapter IV . =
INSTRUMENTATION ANALYSIS

‘california Achiev.e‘m’ent ‘T‘e‘st—‘

In order to assess academlc achlevement | the Callfornla'
Achlevement ‘I‘est (CAT) was - used as the measurement tool The
CAT a normed referenced test has a long tradltlon of well-.,br v
developed achlevement tests. It has been shown to be par-
tlcularly su:Ltable for schools that emphas1ze the areas of--"
reading, wr_ltlng -and mathematlcs _(Keyser & Sweetland‘v, 19‘85_.) .

| Moreover, it has been effective ini‘a'sseSSing the effects on

';'groups of ‘students because group norms are avallable for‘-- vl

elthe,r class or school. However, the CAT is bas;Lcally user
_ normed and not truly representatlve v of all the nation's
students (Keyser & Sweetland 1985) v } |
- In splte of thlS the CAT can be effectlvely admlnlstered,\- ‘
by classroom teachers .becaus,e »the' test admlnls_t_rators do _no‘t |
‘requ’ir'e eXtensive tr'a'ining‘.b Furtherno‘re, the ins.tructions are ‘
_‘ clearly written v'.and‘ea‘sv to fol'low. | In- advditi'on, teachers and" '
admlnlstrators can obtaln 1mmed1ate results by the use of a

',hand-scorlng optlon or, ‘ 1f the tests are sent out for machlne |

scorlng-, there 1s only a three week waltlng perlod The .

v:results yleld meanlngful results 1f the test :Ltself can be.‘
‘ shown to relate to ‘some meanlngful aspect of 1nstructlon ThlS :
) .component was espec:.ally useful for the research results whlch' B
‘..analyzed LOGO programm1ng in relatlon to academlc 1mprovement. ‘
‘The‘ CAT contains 180 parts _for ,whlch ‘ rellablllty and

18
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valldlty may be assessed Rellablllty 1s assessed in terms of
1nterna1 cons1stency, ‘error of estlmate,'shortftermrtest-ﬂ
 retest, alternate forms, and‘fall-sprlng'test—retest. Validity.
‘information ls presentedxinlthe formﬁof'correlations with

other'tests Internal conSLStency rellablllty coefflclents are

reported for each level at whlch the level 1s approprlate.m:

lTherefore, the user has fall rellablllty, and sprlng rellabll—”
,'1ty. Total battery‘rel;abllltlesmrange from’.89 to~.98 Wlthf-
the vast majority at or.aboye:the ;QS;VIn'the‘same manner,:
most major components of the tests yleld results that are
‘ sultable for 1nd1v1dual assessment accordlng to Keyser &
| Sweetland (1985) l .’ .
Foreseeably, the hlgh valldlty and rellablllty make theh
CAT an adequate measure of pre- and posttest scores. Because_
a class summary is prov1ded for each subtest and objectlve,

it is p0551b1e to compare class means to other 1ntact class-'

.~ rooms. These norms are more. stable and more senSLtlve to the; '

effects of 1nstructlon 1f the CAT is used as a pretest-

posttest measure. ThlS test was chosen as a measurement tool'

because of its flex1b111ty, rellablllty and con51stency
- Statistical“Analysis’
The review of the research suggests that there may be a.

dlfference 1n the study of LOGO programmlng and studentf'

A:achlevement. The follow1ng hypotheses were generated-'Flfth;’>

grade students who were tralned 1n LOGO programmlng will show,
"no statlstlcally 51gn1f1cant dlfference at the .05 alpha level‘

between pre- and posttests whlch. measure achlevement. In.

19



"""-'f:faddltlon flfth grade student

'we?e Htrabnedv 1n;'LOGOf;;tW

“ﬁfProgrammlng w1ll show no,statlstlcally 51gn1flcant dlfferencepnjt' |

”*,Qﬁlstudents who are glven no tralnlng 1n LOGO programmlng” o

>;f“data._,;F*f'

In order t° ascerta n, any Statlstlcally 51gn1f1cant152~f"%

'fjfdlfference, a t-test for'lndependent samples and a t test forﬁ_p&?f**'

"efrelated samples were used to analyze the results. Pre- andgnifjtj

' Vl;fposttests were glven respectlvely 1n Maich»and June, A t-testft7””‘

]fifor related samples was‘used because t

"CAT utlllzes 1nterval'ﬁ"u

In addltlon to the t-test for elated samples, a t-testuafft”b

d{ffor 1ndependent samples was employed< Thls t-test analyzed the:;jff:‘f 2

:ffdlfference between posttests of tne treatment group_a‘

B control group. Agaln, aﬂt-test wasﬁ sed because the data‘arewai

of lnterval nature. e SN




' Statlstlcal Results vl@

The flrst statlstlcal analy51s done was. used to comparei-

;the treatment and control groups to 1nsure that both groups;l'
"were academlcally parallel Thls_waskto establlsh that one
Vgroup.was not.already‘outperforming the'other group;ﬁThis

flrst t test establlshed that the two groups were equal. in

_thls case the t—value was 1 1 Slnce the t—value was less than -

2. 06 at the 05 level, 1t was concluded that there was no 51g-\
:,nlflcant dlfference between”the CAT*scores‘of the control
group and . the treatment group. The'following table.presentS’n"

uthe scores of the flrst test.rvj;“

Prestest Scores

Group 1 (treatment group) - Group 2 (control group)
' ‘Number of Correct Responses :
14 _ o 14

e 14; coo U 13
12 L e 13
B 12
11 A 12
11 S - 12
10 ’ S 1
oo
00 1
9 1
9 11
9 11
-9 11
8 11
-8 S 1o
8 10
8 o .10
8 10
g “Jo
- 8 9
- 8 9
8 9
7 8 \
7 8
7 -

[\V]
w
N
T
-0
O
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The follow:mg formula was used to calculate the t-value

between the treatment group and the control group

t = X “Xz 2
| ST on  BXE - (zxzr
] Zxt - X -
: N| + . N2 .
CNL+ Ny - 2

where X, = the mean of the first group of s,'cores
X, = the mean of the second group of scores | ,
X} = the sum of the squared score values of the ﬁrst group
ZXi = the sum of the squared score values of the second group
(ZX,)? = the square of the sum of the scores in the first group
(£X,)? = the square of the sum of the scores in the secon}d“group
"N, = the numbe’r‘ of scores in the first group ' o

N, = the number of scores in the second group .

t=__ 9. -09.96 e BN N

2367 - 53824 + 2897 - 67081

26 26 26 - 26|

(26 + 26) - 2
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After the treatment a posttest was given. ‘The subsequent
results were analyzed ThlS comparlson of test scores produced
a t-value of 1.86 Because the t-value was less than 2. 056 atv
the .05 level,_it was determlned that“therevwas_no_SLgnlflcant
differenceﬁibetWeen the pééféfmancé' of eitherr group. The
following table lists the postteStescores for both groups.

Prestest Scores

Group 1 (treatment group) Group 2 (control group)
' Number of Correct Responses
14" : 14
13 o 14
12 - 14
12 - L 14
11 a . . 13
11 ‘ R _ E 12
11 ' _ - 12
11 } - 12
11 12
11 . -_ BRI 11
10 " ' -1
10 o . 11
10 ‘ 11
10 , ' - 10
10 ‘ 10
9 - 10
9 10
9 9
9 9
9 9
8 9
, 8 9
8 9
7 8
4 8
4 4

[\S]
&
[y
\S)
~
8}
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(2X )2
N, 3
(Nl + Nz) - 2

EX’ + 2X2 '—

e whe_‘re_‘ X, = 'fthe mean of the first grOUp of scores LR
4 " X, ..-:.-‘.'j,‘the mean of the second group ot scores - S |
- Z;Xf':,‘jthe sum of the squared score values of the ﬁrst group ; f P
):X% ‘_‘—_-'the sum of the squared score values of the second groupi T
(ZX,’)‘ZV é‘_the square of the sum of the scores 1n the flrst group : .
e (EX;)‘?fv‘vi:..;the square of the sum of the scores in the second group S
N, =the number of scores in the frrst group ' S

N, = -the number of scores 1n the second group

(26 +26) -2

EE T



A third"t-test,wae dohe.teydetethlhe the’elgnifieahce,of\
“a differende betweeh”th cOrfelatedhmeans;lPtthand posttest
scores for 1nd1v1duals 1n the treatment group Were used to‘
determine 1f there was any- 1mptovement “The resultlng t-value
’was’.35 Slnce the obtalned - value was smaller than 2. 060 at‘

the .05 level ‘it was concluded that tralnlng in LOGO program—v

‘mlng had no statlstlcally 51gn1f1cant dlfference as reflected'

vby‘selected mathemat;cs~eomputatlen~of‘the‘CATf The-tablehb
\beley'repreeents the:pre% ahd peetteSt:SCefes of thejtreatment
‘group.h . I e . _ , )

o  Pretest Scores. . = Posttest Scores = Difference
Student o o S . e
10 . 130 43
11 R B A o
7. 10 . 43
7 10 T 44
11 o B s 0
E A - S 1
1 . 100 -,
\ 7 T | P o +3
10 8 11 +3
11 10 R 8 =2
“12 9 9 o 0
13 : 10 : T -6
14 o 12 o o120 L 0
+1
ey
-5 .
o
g
—’4 .
.0
+2
4 B

©ONOUIEWN R

» O

| ool

[
=)
o

O 00 &N W O VYWY

N)
[
00 00 00 VWO 00 & 00 O 0 F

-

r'.
(o]
‘.1.
[V}
[
w
S
[\
w
o2}

f25 L



The following formula was used to find the t-value for

related measures.. -

[ZDJ
N
NIN — 1)

where D = dlfference score bctween each X and Y palr

IZLy i

N = numbpr of palrs of scores

t = 9.36 - 9.56
198 - 16

\S]
-

25 (25 —;i)

t = .35
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) mlnq 1n the‘

; ',Thi-s};ts‘t'uay dld not ;, -*?h.a,vé;{t—.'si;ﬁde'nt's

o areas of the currlculum. Other re'

- regular classrooms llkew1se found}jfttle change 1n studentr_f;“'

1?, would allow for repllcatlon.:lw"

t*} addltlon they calculate dlstances plot locatlons and des1gn7f>

nlflcantly 1mprove mathematlcs achlevement Thls supportS theﬁ;,,ﬁ,,.
qr: flndlngs of other research endeavors (Lev1n, Glass & Melster';;;:?;};‘

1987) The llmlted scope of the mathematlcs computatlon of the;fbffh

CAT was too narrow to address the partlcu‘

programmlng Untll rellable test 'g cv

programmlng escapes the crltevla _of standard achlevementf"” S

tests It 1s ev1dent that more r search 1s needed 1n the area,fbf

w'f; although an adequate test has not been establlshed
Seymore Papert (1987) strongly recommends the 1mplemen-ﬁ]',f"

‘L tatlon of LOGo,programmlng 1n an "open classroom"‘51tuatlon.p_5j;_f'»

worklng 1n an open classroom P0551bly, the free exploratlonpsflflf

“'of an open classroom all ws‘ for more leanlng about the}jgﬂf”f“ '

o Proqrammlng and more room for that to transfer 1nto othernjfp

o achlevement (Clements 1986) Further research should contlnuef:ff”"

1n the open classroom 51tuat10n thereby allow1ng researchers?

the best ccndltlons to conduct treatmentf Slmllarly,zth1thﬁ*h

LOGO programmlng 1s ex01t1ng to students. They learn toh”a'

talk to each other about geometrlc and spatlal 1deas._Iny S

graphlcs‘ Chlldre“ are Chal' enged when they work w1th LOGO in

a way that other computeriprograms cannot offer.;LOGO 1s,'

vr strengths of LOGng[”fgj'

be developed LOGOf:fn‘“

-nf‘the treatment groupﬁ]igzgf'

_parchers who worked w1th1n}fd N



‘”f,lntegratlon of math and language”i

than one currlculum area. Thlsf*W

vqfrequlre educators to search for ways to 1ntegrate the cur—v55

ﬂrlcul-um., If LOGO 1s to be found'to make a statlstlcally;’“;‘ S

.=51gn1flcant dlfference in achlevement 1t can addltlonallyiﬁ””

"*Qienhance a student's learnlng experlence by offerlngv thlsﬁ.fjv

urthermore the motlvatlon-;g‘"

":ﬂal qualltles of LOGOfare an added 1ncent1ve for both educators? e

:fgand students. fjf?

As a flnal note, 1t 1s 1mportant to remember 1n thlsf7"

‘ftechnologlcal age that it'

'”%teachlng that reaches students..LOGo programmlng can expose"

1s ultlmately the quallty ofg.]ff7ljv7'

,iv;students to new and. powerful 1deas yet 1t is the cleardi_f,} :

i?presentatlon and an ex01t1ng 1ntrozuctlon that w111 stlmulatelihj.7

ﬂhﬁithe student's mlnd The subject the fac111tator the env1ron-» L

iijment and the materlals"all comblne to sharpen the Chlld'

*’*Rachlevement. ‘Jt“



. Chapter Vv

" LIMITATIONS OF THE PROPOSED STUDY

w{rof systematlc settlngs before they are 1mp1emented As'Beckerff”

',(1987) states,r

j'accurate s01ent1f1c 1nvest1gatlon',10ne blas of research.based'j

f_lrst tested 1n a varletyfg'iff“

*many of the studles done do not representf}rf

,on prlor research 1s the fa151f1ab111ty 1n the methodology de“

'ﬁfThe rev1ew of llterature 1nd1cated’a weakness of the 1nves—ﬁ*

-"tlgatlons 1n much of the research.. Thls was due to the;n?’

T*dlfflculty in securlng tests whlch w111 accurately assess thefH:

. cognltlve advantages of learnlng LOGO The ba51s of any new‘y-

'vresearch is: susceptlble to the foundatlons of prlor research

vMoreover,: dlfferent researchers‘ employ dlfferent theorles}

_‘about LOGO It 1s necessary for researchers to make concrete‘:-.

hfpredlctlons and then be able to reproduce those condltlons 1n;

‘jany classroom '1n the‘ country More accurate, sc1ent1flc,;"f

g :research was needed 1n the area fof LOGO programmlng to ]"

effectlvely assess the beneflts and therefore rellably basekrf?'

E j'ﬂfurther research (Mayer & Fay;'1987 Clements, 1987)

Another blas was the small sampleJS1ze and no randomlza-'“

fftlon Slx classrooms rather than two would be a more rellable, ;fd'”

“ﬁsample of the populatlon In addltlon, there were underlylng:f}“

5v7effects that could also challenge the rellablllty Among these

-ﬂwere the Rosenthal effect 1n.'whlch the regular classroom"
teacher could have 1mplemented teachlng strategles that could '



:have binfluenced a"grOup's tbehavior" either posltively or.
negatively, Another blas whlch could have affected thlsg
| research prOJect was that students 1n the control group couldp
have had LOGO programmlng at some other tlme in another-
1nst1tutlon. Also, 1t is p0551b1e that the control Class couldad
_have" found out about the LDGO programmlng experlment and
therefore worked harder to compensate for thlS unbalance. o
| Equally 1mportant the quallty of the regular classroomv_g

,teacher may have. affected the outcome of thls research The :

amount of" t1me spent in computatlonal problem solv1ng under‘.'

'the dlrectlon and strength of the teacher could have been
. 51gn1flcant for these flndlngs. In addltlon, because the;
students were chosen for belng JJ) a partlcular classroom_
brather than randomly chosen’ could have affected the outcomen
- of this study.u » “ |
Pos51bly, the most 1nfluent1al llmltatlon of th1s study'
'_was the dlscrepancy between what LOGO teaches and the crlterla
of the CAT. LOGO's strength revolves around the students“
_-learnlng about measurement and angle through problem solv1ngb
experlences. The testlng 1nstrument used in this study doesg

" not reflect these abllltles. To date, there is no rellable

test that measures the amount of academlc achlevement students ‘

receive from LOGO enrlched act1v1t1es. Becker (1987)



Appendix B

List of LOGOwriter commands.

bk - Dbackspace
cg , - clear graphics
end '

fill S g

fd .. . forward

gp ' - getpage
home o

ht , -hide turtle
1t - left

list ' o

inad _

np ' _ © namepage
pd ' .- pen down
pe ‘ pen erase
printscreen '
printtext

pu - pen up
repeat ' :

rt right

setc - set color
setsh ' set shape
square ' '

stamp

triangle
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