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¢ i Abstract : R «
. D o

The purpose of this study was to examine

consistency of. in the identification, classi-
ti

#idation, and grading ‘of studen\ solutions to-grade 1T~ -
Algebra word proplems. - Also.investigated were the “serects
on.assigned ;raaes, of error location, error type, and B
whether or ‘ot ‘a correct numerical solution was obtained.

_# e sample group was randomly selected-from the
‘population of all teachers of grade 10  Academic Mathematics
in the Province of Newfouridland for the school yedr 1981-82:
Of the 100 schools selected, 69 responded before the deadline
‘amotnting .to-a total of 90 téachers. v

. :I;he results indi‘cated that teachers were very
consistent in ‘the: location of student errors. In fact, the

3 . s
errors were successfully located 99.4% of the time. They

B ve Blightiy less consiatant dn the cTassiticktion of thess

errors. ' Teachers used both general and specific classifi-

cation terminologies té describe the student's errors and .

4’ in a few insca&é{s simply referred to’'the error as ralflécting

L ) N y
careless or sloppy work. The grading of .these errors'showed
9

much greater variability." Teacher's grades were most

# ‘consistent when errors were made near the beginning of

solutions and least consistent when errors were made near
the end. The standard deviations of the scores of individual

items ranged from a. low.of 1.07 to a'high of 1.97. Grading

i 4




practices were found to vary also in the level of severity

; . : ¥ s s
§o 2 indivjduals’na\intained. The amount, the. grades. yere dis-
P 3 :

tributed throughout the grading scdle and the relative

"judgments of importance that were attributed tS'the varidus
2 * ; 3 Ly

v error typed. &, . . 2
/ ) . It was also foynd that teachers graded property

errors more severely than . computational errprs. 'Further=—

more, errors made near the beginning of solutions, appeared

5 i to be graded more severely than.equivalent errors made near
: the end of a solution. 'No conclusive relationship was

. apparent between ‘the -grades teacherd\ assign.and whether a

,

correct or incorrect mumerical solutionas obtained. | /

< 3 - &
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A ‘Introduction. . ° >

#

The' importance of evaluation and méasurement in
‘education should not be underestimated. ' In pgrt)\c/ular, as |

EBSl (1972) suggests, consistent and objective measurement

k 7’
Y, P 5 Of student per%:s 16ng been ‘a-concern of educators.
. : It is important, ho before any discussion of evaluation

to d ff?entigte between measurement and evaluation. Many
Qefinitions of student evaluation have been put forwird.'

’ /Gérhnd (1971) defined evaluation as, "a systematic process

of determining the extent. t® which educational objectives
, are achieved by pupils.” (pp. 7-8) ' Similarly, Ebel (1972)
defined evaluation as, "a GiaTttative Jidgment o How gosd
e or how satisfactory the stullents performance has néen."
7 (p. 326) 'The judgment of how satisfactory student
pezformancy’fhas ib’een i5 based in whole or in.part on
/ measyrements of achievement, the other components being the
value judgments made by ‘the teacher. Ebel (1972) defined
measurement as, "a quantitative description of how much a

studdnt has achieved.” (p. 326) Although writers such as

~  sevefal means to assess student achievement, much7of,the

'
§ Bl i
. inféfpation used—in-detérmining how much a student.has
. T . ‘ 5 :
achieved 'at the high school v
of achievement tasts.

Gronlund (1971) and Ebel (1972) emphasize the use of //




g B i *
] : v, The of student is fne of -

ghe most difficult tasks that a tdahiar undemxe " _nSns, . g i

¥
_ writers, nuch as Ebel (1965),'Gron1upd (1971). and L.len -

Q976), began their discussion of marks and nrk).ng systems 'A i £
- * .. by-using the introductory phrase: 'The problem of -arking -
s ke This phrase is \gggbably indicative of ' howy many teachers - view .1
‘marking.  Davis (1964) bointed out that, "probably’the.most '
disliked aspect of a teacher's job is marking." (p. za7)\'
i However, as Ebel (1972) indicated, many teachers are .

. x ungwaxe ‘of the difficilties issaciated with narking/the v M -

fallibility of their judgments, and the-personal Kiases that
may be :eilected in their marks. Hadley (195
- following factors as components of the mayKs teachers assign

to their pupils: "actual attaimnent,/4 teacher-

//
nespxc:/che/prsblem inheren/;'.n/ it, marking has - % )
112 contis )

played and w. me to play s, important role in ¥

: education. School” grades are ‘used for. a variety of ‘purposes. -

TThese purposes can he- -éewﬁa as both ad-ini!hut).ve and

mszmctxon-l, Writers such as Adams and Torgerson (1964),

Ebel 19'72), and Lien (1976) have discussed these uses and

are in general agreement. The first of these uses is

of

administrative, where grades are used for purpo:

_transfer, promotion, graduation, honor-réles, etc. Secondly,

they are used for motivati Purposes, where grades are




. the studené-s educauonal future: . Fi ally, qrades ‘are: used i

; prdgress.

3 of gxadmg and scmetmes thh‘ nof_ qraqu at all

consldared to pxo ide incencive fn: q:ea:e: effo:t an the .

paz\: of the" student: Even thouqh mbiv r.ion is conaidared

for mfoma«-_ nal purposes, cha,

A indxcated by Bhel 11972), progresslve schools

and colleges are irfg with hev: systems

However o

alterna VES have been £ounc

sas yet 1o suydam

(1ﬂ74) Lndlcated that test and, therefora, ‘the. ne esslty

of. gré:hng is’ going to’ be. ‘a part of our . educatmnal

envuonmen: “for a long tiné to. coiié The. qradxng st tests

MazKs and matklng fiava been deeply dmbeddad |
in. Jthe educational culture. ‘They ‘have', beccme
the,basis,-in w,hole or in part for a wide
range “of dctions:and decisions mqun a ngen
-educational structure and in the, relations of .
f‘,he educaticnal system tu the »cutsxde world.,
ies 88) {




meastrenent ehiough testlng, a' study ‘of teachet cansistency

“worthwhile direction

‘little. researth has

'evalgatmn ‘in machemancs

”And Michael (1975). '

. They went ‘on to- say: that- like oci{er aspec'cs'of a

- culture that have bécome, d‘éeply lnqralned, maxks as well:

ES Inark ng pracedures, ate often taken for granted. “Since

marks are’ used 'foi such @ ety ‘of ‘purposes. and ‘no better

méans. ¢ student evaluation have’ yet beén’ put forward ‘than,

of marking student tsst l.‘

fcr research.

& was. found: that

From a- Search of the ‘uceiaﬁu—é

! 'been cunducced in the area of Etu ent

per sel ' The work i:hat has been

publlshed has'béen: lazgely conéerned with the ‘design and

24 ‘the rest; such jas.the studies

of ’.l‘aylor (1966), Coppedge and Hanna _(1971); and Majors

:l‘eacher gradxng of these tests has rece:.ved

‘relatwely lxthle consxdetatxcn. : Ebel. (1972} Sbser d.: )

From some: points of view ii- (markifg) . is
éven ‘more complex and-difficult than the

‘-problem of buildi‘ng a good test.and usmg
it properly. - (p. 307)

-': Much of. the xesearch wlu has’ heen conducted 'm

2"and Duvai; 1980)
tne




In the ue- of anlxsh cmposiuon grafiing, there
have been a few, utudxus vhich have more specifically
- attempted to identify the effects of selected errors on
the:grades assigned by teachers. Scannell:and Marshall |

(1965] ‘and Marshall (1966) both undeztvok research f_o

*'determine the effects of errors in grammar punccuatxon,

5 and spell:mq" on the, gnae- teacheta asaiqned to students’ - °

’x‘hérm}xe (1971) pumced out ‘that u iy very aif-

to achxeve cqnsiltency Ln

ding'essay responsqs o3
‘to qpestx.ons -and qave three mescapable' eoncluncns
related to-'this- difficulty. They were:

.- (a) . 'Different rafers tend to assign aifferent
. ." " grades to the same paper...
. (b) "A single rater tends to assign different.
— grades to the same paper on different
A -occasions.
(c)- The differences tend to" increase as the : -
. essay questions-permit greater freedom
. of response. - (p.~277) 2

.Thumdxke also 1dentl.fled scvsral :aa!ons for these 2

“gonclus ions B ¥ e

First,. raters may differ ln their seventy.
--One, characteristically may assign’ relatively ;
high grades: while another may.tend to assign
- generally.:low qtades...r (Secondly) they 3
©'differ'in the extént to'which they distribute E
grades throughout the-score scale. "Some tend
. to.distribute scores cl.osely around: their
. javerage; ' othern sptead ‘scores’, muuh mura W dely.
" .i..Finally, raters may differ inthe xelatwe
‘value they asgign to. different papers,: A
- paper. judged by one rater to ‘Wwarrant.a hig
grade nay. be judqed inferior by mom
(p. 277)"




.

“well. At least .this: would appear to be’ trie iE that:

" answérs: or ‘the devalopment of personal’ marki.ng schemes on

 £eacher. in oné school, while the sarie student could:

. 's:andazdh' of narkinig do. vary from schuol +o schnol.

Althyh Thorndike's references to inconszstency of
gradan refe:

expressed ﬂo have x‘elevance with, other forms nf testihq as

subject 'is ‘evaluated by’ the use of an 1nstr}ul|ent. w}_\ich )

requires; decisions of'felacive‘weightinq .of dspects of‘

e part of the qrader. When. content i testea by very:

Y mjor xmpncatmn of the var1at:.cns that can xist

n-teacher gradlng is ‘that a sr.udem: may be: fail).ng with one

“teacher:

cancelvahly see a measure of success w1tl), anothe:
or in another scheol. In ‘the’ Shated Evalua‘tloh Handhook i

(1980) develo ed thrcugh the Departmaﬂt of . Bducatl.on for the

Provlnce cf Newfoundlahd and Lahradnr, 1t was reported

was due to the recognxtlon of this xncchslstency that &’

mdlflcatlon plan, refe::ed to as ‘the. "D facto:", was

developad. 'mus mndlfxcatlcn plan was designed to bung

.uld).v:l.dual teaeher rking st:andatds into line W h the

‘provinei L T tlus way students “who possess

averag

‘similar abilify are more likely: to receive.similar graded”

pecincauy to essay. Quéstions, the 1deas e e




“grading at the grade 1l:level.

., evldent the vaz).atxon and 4

'-identification of these factors

chever, it mu!t be

recognlzed that these vanauons exxst, prubahly ko' the

San\e extent, at Other ‘grade ;levels as well

Starch and EILiott (1912, 1913) studied chei

'~re1iahi1_icy of teacher’ grading. in mathematics, English and

histoky. They | found that a great deal of varxation existed .

at: a11 :hree subjecc areas. It was found that grading in”

mathematlcs howed even qreater variation than Enqllsh or

hlstory. 'l'hesa researchers uldxcated that such tesults ran

contrary. to the popular henef of ¢he’ Eifin wmch viewed

mathematics as an exact scl.ence that Could be | graded w].th

'mathematical precxsion‘

From theé work cf !esearcheta such as Starch and

Elli’ott (19121 1913): Carter (1982), and Duval (1980) it

“in teacher gxadmg -

of ‘mathemati exm-,s.' | 4t would ‘be woxthwhue

to ‘ascertain: the extent of these inconsistencies, by :

-1dentxfy1ng the areas of gréatest and leasb variability;,
. and more speclﬁcally, o’ ident;fy some ‘of ‘the factors .-

~which play a rcle 1n the dstetmlnatlon of the actual grade

a teacher: assxgns b4, studex_n: 5.answer.- Thro_ugh the

the thmgs which con:ubute to.a possl le 1ack of. ,'

cansutency i

K

etter’\’:ixdezstandingﬂ'g"fl., '




':were sought . : sl a8 g8

W are teachers dsa qroup GonBlitent’ Ln the " it

1dent1£1:atxun of the. errors nade by students?

¢ " S (d4) | Are teachers as a gxoup cnnsmtenc in thexr ;

grad:mg of, student responses? e : i \-

- Gii) ‘Does: the type of error make a dxfference ke

§ oy »' teachers grading of student respnnses? iy o ra
(1v) Dogs the’ 1ucauon of The Sfos BAKLTRe oLt B s
sy PR I

i1 0 diffezence toithe teachas, gradlng of student Kesponses? Py

e (v‘)_ Does the correct’ answer - make a dlffexence to

teachers g:admg of student responses?

- o
Defiru.tlon of ‘Terms >
R o Ror the purpose. of thls study, the fnllow.\ng terms:

.requxred deflnxtion-

worq Pr'oblems: - Prahlams which requixe the: analysis of a
o B /" verbal statement in order to'set.up ‘and
solve an equation and to-interpret the..
i % X T solution as it relates ‘to-the orig;nal
" bl T ‘problen. ... ",




Scoring: R The actual process of .:ouecung asslqn- L]

X ments, tests, pzojects, ete

. Grading/Marking: .The assigning of a grada to tests or
* i assiqnnem-_’s r_ha: are-being evaluated.

. Academic | The core uarhemancs program designed _
namenaucs- for the majority of students in the. - . .
¥ iy | Province of Newfoundland (Division. of
. B ] Instruction, Department of Education, % .
g oY { of land and Lab: e
- 1981). b

. TR X, L : 4 /
i s .. 'Delimitations. “ . . R AR

~ Z . ’

- There were several: delimitations eviaenc in this

R . study. : The word problen is in itself just one aspect. of.

‘Algebra and the grading practices uséd’ there may not be

~_zeptésenta'tive of. the practices éppiied to other content
,akgas. Also, the study was delimited to just ‘one gradﬁ ;.
level.. The same error made b} & grade 9 or 11 student
might have béen qraded d;ffe:ently since , the teachers of -~
these grade l.evels nay ‘expect ‘a completely different ]

standard of woxk. Hna iy, it cannot be uaumed that

teachers of other grade 10 mathematics programs would shcm
“tne’ same leniency or rigor in  grading and thus ‘produce the

s.ume grading distributions:

Wi e b L ouking o Repert |, n T i

. <0 review'of thefrelated literature is presented in

’chapce: II of this report. Tt covers three main ‘areas
v . student evaluation in’ general, :eseuch cax:ied out in

o at.hez' sub]ec: arau closely relating to the purpcse of




this study, ‘and ésearch specxfically related to student '
evaluaticm in Mathematics. -The sampling prncedure, :he
developmenc,'puotmg and ' distribution of the instrument;

\the limitat:tons of the study, and the mathods used to

analyze the data are described in chaptex 111, In Chapter

v the x‘esults of the study are reported.: In Chapter v

.
thase results and thelr lmpll.catlans llre discussed and b

“4reas. for further study are re;ommende




evaluation i

CHAPTER II

mlﬂl OF RELATED LITERATURE

: . . iy
I this chapter thié literature related to student

mathematics is reviewed, focusing, where

possible; on the: grading of students’ work. . The chapter

is organued into three main sections.. In the ﬂ.:st
section, literature ‘related to the importance and uses of

student evaluation in education is discussed. ' In the

second. section,. ruearch ‘on. evaluntion conducted in subject .

_'areas other, than. mthematxcs but, related to the purpoae of

this study is reviewed. - Finally, reséarch relating to
student evaluatioh in mathematics. is. reviewed. ' ‘This section
‘concentrates on three ‘maip-aress. They -are'the ‘désign: and
improvemént of cgache‘r-made tests, the grading praccices

of teachexs as they relate to hnuenoz‘k auignme.nts in
mathematics, and the bias of teachers in their grading of
Student's work. 4

Student Evaluation

Bvalua:ian 1- a conm.nuing, integral ‘aspect
.of teaching, with- the
improvement of instruction. Evaluntien
. ascertains whether the teacher is teaching
- .| what'he ‘thinks he is ‘teaching and’ the
""" learner is learning what.the teacher thinks
the learner is learning. ' Evaluation is 3
qualitative as well as quantitative: - it-
=, involvesﬁu)praisal as well as measurement,
‘v [ for'it ifitludes the stage of: making value
" judgments. ‘' (Suydam, 1974, p. 5)




’ described as the tools-of measu:emam:. As Ebel (1972)

X “The discussion oﬁ evaluation presented in uu:s
section.concentrated mainly on that component of evaluat{on
Gum/an].y tsezihed 'as measurement. While writers such.as
Gronlund (1971), Ebel (19'{2), and Suydam. (1974) ‘all

anphasi:ed quau.tative judgmem:u as a significant cmnponent

- of ‘the total picture Of student evaluation; in this study,

juﬂg‘ment of student perfc “on. the

jvel :

| was the emphauL thereford, the literature revisved is

i

cente:ed primarily on this ‘aspec:.

! There. are; tio major componencs vhich are essential

for effective mnsuremem: of studant parﬁomnca on the g

: _quaneitative levelN They axe the design and unplementation

of a measuring i anrl the planning’ for ‘and imple-

mentation. of a gradinq/markl.nq system.' These can be. .

1nd1cated, Mrklng can be an e‘ven more di{ficult taskvthan

the construction of a good test. s

>The .qenem uses of leasnrsn.nt in educauon, n

admxmstxacxva, nal, guid ,na i ionai,’

: in Ch‘apter 1. In additxon
Ry

were ducussed in’ some deta

'Thoxndxke and Bagan (1977) samgestsd :hat: grades also play

a role in building the utndent/s se].f-huge. Studenr.s use

A




what the teacher assxgns as learning tasks, - 3
and more especially what he or she corrects; . : L
grades,. and returns-to.the. pupils defines i
for them what .is conuaexed important in"
school.. “(p: 90)°

. mhijs notmn was supported by hhe ‘findings of White'

.and- Boehm (1967) Thase researchers found that elementa e oo

graded 5

" Somewhat iﬁoncxast with Thorndike ang Kagan s

Y

(1977) suggesmm that'grades*lay a role in building ghe -

student's self image wnters such : 5. Galer (1966), Lien

/ : (1976), and Hill (1975) warned of some pcssible negatxva

‘ side—effects of grades,' For: exagple, “they, can ‘become 50,

mportant that 1earn1ng is judged according to th

Hmerical s

value that dan-be’ p}aced an

A

of. 1earn.1ng that ‘takes place. Grades, too often,” bece'me

“rather than on' the quality. .
9 the quality

ends dn themselves. }\hman and “Glock (1951) indicateﬂ' that

the negative by-] prod cts of mark:.ng‘ tesult 1n en\otlonal

px‘ob.lems “¥or students. 2 GAj.er (1966) suggested ‘hat when

studem:s do’y

ot do Jwell repeatedly, _the mctxvat:.on to try

e ety " slovly erodes.' Other negative éffects of grades occux‘ when ! -

‘teachei's use! n/\arks as rewards-or - pnzes of When pzessﬁres




e oo

they satisfy at the classroom level.  The school i$ an

¢ ne/virote:

BT

m ih evaluation is to determire wheéher-the student ‘has

_‘acquired certain: content. Terwilliger (1971) identified

three distinct reasons, at the.cjassroom level,:the

teacher has for evaluating the achievement of students.

They- are: . o -
To detérmine whether a student has

¥ : acquired specific skills and knowledge_

- -considered essential by the teacher. .

diagnose strengths and weaknésses : e
ofa student as revealed by the patterns
gErachievement demonstrated.:

3. .To determine the achievement of ‘a student
with reference to others who have received
comparable instruction. (p: 6).
These weasons relate to the ;nstructlanal decls;ons
requued of de teadties as well as the providing of

information to the student and the teacher whxch can be

_ used for purposes’ such as makmg corss ‘sélections . dedisions | -

relabing t6 the need for extra help, or ‘extra.study.
*In the previous discussion it was suggested that
school gxades are used for a vaziety of purposes, both m

terms of the value placed on them by society and the needs

agent of soc).ety and grades prov;de a'means of ‘describing
for' society. what individuals have agcomplished within the

school environment. A concise deacnption of .why 'grades

are so necessary to schools was given by Temllllge.r (1971).

The piirpose of grading’ systens is to

provide a systematic and formal procedure

for -transmitting value judgments fade. by °

the teachek to the student and to others .




flost directly concerned with his A ; 2
“development and welfare. These 7 ) "
value -judgments provide a basis ffr. -
- ¢, “j+. making important decisions which S
N * are ‘faced in the normal course of
-an 1ndxvldua1's development in-our

soc;ety “(p._1

Other Than Mathema

“Tn this section the Fesearch carried out in sub]ect
{i. . aveas other than Mathematics ‘is suxveyed, focusing -

" speclflcally on the zehamuty of teacher grading and ‘the
‘o, factors which influence the qx‘ades teachers assign.

' ‘starch and Elliott (1912) conducted a study to
~detérmine the reliability of the grades assigned by teachers’
in gradinq high school English. ‘A set of quést).ons with two

. answer papers weré sent to 200 high 'schogls which were '
“. mémbers of the Nofth Central Absociation in the United

|States with the request that ‘the principal teacher of

first-year Efglish grade the papers according to the
* practices and standards, of thia schobl, It vas foind-that
the range of marks given by different ‘teachers to the same
. papet was as large as 40 percentage points. Furthemore,'

both. papers were not marked corréspondingly high or low.

Even thouqh paper B was marked on the average eight pmnts
Yloier than, papef A, 19 of the teachers marked it hxgher
.thah paper A, while 23 of the' teathers marked, it 15 or more .

IWIDwer than paper|A. It was also found that.small

high schools tended, to. mark somewhat more leniently than

S on Evaluation:in Subject A:ea’s/
v — ¢ 2




Thoa Tater study Starch and Elliott (1913) investi~

- gated the reliability of ‘teacher grading in distory. Again

200, high. schools lotated in the Amencan Mid-West vere sent

a set of questions and a copy of an answer paper, with a

request that the principal teacher of History grade the

paper according to the practices and of the

School.. One hundred and ‘twenty-two of these papers vgre

returned, The distribution of the grades teachers asgiyned
wassimilar tp that found for Engligh with extremes ranging
from 43 to 92vpercem;._ Starch and E1liott suggested four |

major fictors that produced such variability of marks:

(5] anong - the rds. of
different schools; '

(2) @i among the standards of .
different teachers,

(3). differences in the relativeé value
placed by different teachers upon
various elements in a paper,
including content and form,'and

(4) ‘differences due to the pure inability
to distinguish between' closely all).ed
: degrees of merit. (p. 681)

Srnie Diureen oty of Sesesrch, deating specifically ;ar‘
witl &he criteria upon which teachers base their qrades, has

- Fboudad on’ the grading of Engiish compositicns. sea}mu/

and Marshau (1966) reported a study conducted W

the relative effects.of various error-types on the grades

assigned by ‘teachers. Forms of the same answer were




-developed. The first contained no gross errors, the next
o \ he nes
contained ten spelling errors, the third contained ten

‘punctuation errérs, ‘the fourth contdined'ten grammatical

errors, and the 135: contained five punctuation, five

speuing, ‘ana- five grammatxcal exr'ozs.

e mean scére for ‘the' forin containing no gross

lerrors was found to be h:.gher than ‘all otheis and the mean,

were slgnmficantiy lower” at. the 0,05 level of

he Forms containing spelling errors and

: «.s;qru.flcance fo

the form contammg a combmauon of ‘errors.

A similar study ‘was conducted by Marshall (1957)

where che primary putpose was tb deteml.ne the effécts” of

2 gzamnatx.cal, punctuatmn, and spell ng e::drs on teacher:

grades. 'The genex:al ‘plan of this study'vas-the same as that
1. uséd by Scannell and Marshall descr:.bed earliar. sevén |

hun}red classroom teachers were uset’l as a sample . He found

‘that the Heans' £o% Both the. spelling and grammar forms wiere

slqnlflqantly lover than the: means on both the' punctuation
ahd cumbmaémn forms." Ma:shall also “asked ‘teachers four
qnestions doncachad with: ‘their cullege background and years

" of experiénce in teaching. ' Marshall’reportéd thé results

" of these quéstions as follow

hen grading essay:
_examinations, beginning teachers are not ',
inflienced as greatly ‘as-experienced 2
teachers by’the presence of .a large number ' -
of . Composition errors. . Furtheimore, it
was found-that teachers with more training-
inthe content areas tend' to’ grade more
severely than'do teachers with 1
tram:mg in, the aréa. (Marshall 1957, . 386)




‘ studies undertaken in thsse areas’ follows.

on Evaluation in
A$ indicated previously, student evaluation in =~ - )
all

and more ‘specifi teacher grading of

stident work, has received relatively little attention in
g I

. the Litérature. However, as Hartung (1949) pointed out,’

emphasis _upon’ adeqnate evaluation;, both:of atuden‘cs‘ and’

{:programs is:ome of ithe surest and Tost: scientific ways oi i

unp:ovinq ins
. ‘The" research which has been reporcéd,
mathemancs, £alls into; three broad cateqone

deéling' v’vm{

tests,

of

practices of teéchets elated 4 Bomapin asslgnments, and.

Febias of teachers in their grading practices, associ_ated‘

mainly with the sex‘of the student. A brief descriptien of

Taylor (1986) . studied the; affects tof wvarying the
" instructions of .a multiple-choice mathematics . test on ihe
‘achisvinent 5f;sthiddnth-and the dmount oL qughaing Haed by
Students. !Hé 'found Ho .effect on the mean or variance of
the scorés for the‘different types af.instz\lction qlven‘t'o

the students. . However, 'the number, of Ltems omitted a nd

. unflnished suggested that the type of 1nstznct10ns used dm e
# eaie |

‘have an efcht on the. amount “of guessing...

/Hanna (1911) ‘compared. ‘three’ objective item typea, to

determine which wuuld be ‘of ‘most use for-testing purposes

. Thé f£irst form

to replace the,fornal geometric proof.




_ - consisted of statements based on given diagrams and’.

information where the’students were asked to determine

whether, each. statement ‘could be ‘proved, disproved, or' | .. s B
heither. The sccond fom consisted of fultiples sotiotee 7 -

questions urranged in pairs. - Students were asked to select 7

a multxple—chc:.ce zespons whlch indicated the 'qiven

% anothez\ “which: indlcated the' ‘to prove’ for a’ bazt cular:

situation..; he. third £orm consxsted of 141, statemen(:s >

¥ ,‘dnudea J.nto four” fomal pmofs where studants were asked

“to select the :eason for each statement £xom'a lx.sr. supphed.

- critérion méasire vas:albe: aammste:ed which consisted of

four fomal'pmefs to-be < ompleted dn £ull.” The thira’ form.

"was found' to correlats most hlghly with the crxtarxon test,

hgwévg:, this gorrelation was not gnificant.”

“coppedge and Hapna (1971) compared “theé mulc:.ple—chome

»dxstrac:o:s that expe: enced and student teachezs supplied o'’ .

. ‘geometry ‘qiestions which used numeric :and. algebzaic answexs,

_wu_h the dlscrlmlnatan ‘errors’ that students act{uauy hade

in completion format. 'They' found that: the single be :us— 2

: tractor vas uientzfled by téachers® only about oriEtquartar, Gf

% the times Futthemore, experianced teachers wers sngntLy

less ac ithan tudent .t .

In the second major ared £ :eseatch various. ‘me

- of homework g‘x‘ading were compared. Small, Holton, and Day

: (1967) ccmpated twc methods “of homevark grading ‘to detemlne

their, effedt’ on__student’ ‘chievement: ! : In one groip. homework | o B

was. just -spot ‘chécked orice 9k~'twice‘per:weelgy while ‘ifisther, 7.




‘othe):_ group papers ‘were checkéd and graded at least four out
Of five days per week. 'I’he diffe:ances between the CWO

qxoups were not found to- be, slgnificant but the " group which-

had their’ papers graded regulazly dia ‘show snghtly gteater

ga)ns in achievement than the other gx:oup‘

(197‘) the« Effect of gzadmg every homeyork pmblem wit—.h

that. of gradlnq a randomly: selécted half of" the prcblem

the achievenent 6t st dents was. compared Although the

’.uvexan avsrage achlevement was highex: for the group. havxqg ;

1£fefen:es between qroups vere

“all problems gzaded the

nt significant. |

The thud Ted. w)ncn has rec _1veﬁ attention:in they

B llte:atuze deall.nq thh evalum—.mn in mnhemat:ics has been

‘eacher bias in gradlnq practxces.v ‘Garter

952) conducted

(e 4 study to deternine vhethes ok gt —teachers tend ‘to favor

<., oné sex over’ ahothex: and whether the ¥ sex favored was

'ined by. thd. sekof the ‘eacher . The general conx

clusion draHl} frnm this study was that the sek of the

‘teacher was not. as 1mportant a factor. in gtade assignmaru:

‘as was.-the sex’ of the student. Reqaxdless £ ylhethex the

teachier! was d male:or female, boys were penalized in the

assignment of ‘grades iwre than' gvir-is,»hnt the penalizatich . .

was'not. as’ greatif the teacher was'a male.

Fish (1959) stlldled the relatlonshlp of. teachers"

}‘ass;gned marks:to standa.rdl\zed acmevemenc test results

hal e * afiong element:a:y gra\ae, racinliy dwax:gem:, 1uwer socm—




economic status boys and quls. Several subject areas were
considered in this study including mthmticl.' It vas

found t.hat, despite’ !anxii:unt nchi.svmnt and- inti iqem?e
i ,' B in many i marked highand low.

si.muar sr_udy r.o that of

D\wal (1 ssns conducte

Cnﬂ:ex‘ to detemine what:hpr teachez‘s appli.arl different i

gxading pra tices !or “fémale’ students ‘than . for maile stu.dents !

in nachemar. cl. In the s:udy teachers were asked to qraﬁa

a qeoget.ry fimi e.xl-).natinn papez c:lniist:.ng of io\u:
_pm)_;;eu presumably written by a high school geometry

student.. The sex of the student was indicated by & name .

. (Jeanne or Thomas) at ‘the top of the examination paper
Three hundred and fifteen teacher zésp’ans'es vere regeived.
" The ovaral). fma.mq of :hu ‘study aid not  support the

r_h\ic condary rs were guilty of dis—

criination between the dexés in the grading:of mathematxcs

_papers:

The: only utudy founa: aealmg speciﬂ.cally with thi
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in ths United States were selscted. “‘Each “scl ob‘l\te:'ei\ved

'a'set of questn:ns and a copy of the answer ‘paper with the

request that the bidhcipal teac}};: of * maﬁ:hemat).cs grade
the Paper accordmg o 'the'practices and’ standards of the

school ’I'hey found:an. overau‘ range of grades from Just

“under 30 petcent to over ‘59 percent. ‘The vauabil:tty of

qtades was’ found to he even qreater for geomsr.ry than was,

the case 1n the prevmusly discussed studxes of Starchinﬂ

le.\.ctf_ cnncerned thh the grsding ‘of hlgh school hxsmry

and Enqlxsh..

Thése resedrchers also examl.ned the amqunt af

vaua:ion in the marks assigned to the ans(-ier of - 1ndi xﬂual :

quest).ons.v They found that—. “the marks .given .for a s;mqle

question varied just about ‘ds videly as those of the entire’.

paper:’ i sk

Wit g As indicated: 1\1 Chapter I evaluaﬁien and! measuemenc
it

are. asp cts of edugation whose unportance Have mng 'Been ;

* . rééoanized ; require i of ‘their

“others‘and in relation to mastery of the ccntem—.. The'

..ox nct knwledge is? belng acqui:éd and to d:\.agnose £he,:

‘and s of their st . Finally,:

socxety requires accu ire . in order to'get a

nd).vxdual has




Limited both ‘in lmpa ana_quantity. “However; from the work.

] o . of suu:ch and Bluott (1913) ‘it wax s),uwn that vu-imuty
in"grading doe:
th.n high school mg].uh

uxiat, and. ta gmtu extant, in- geonae.q, :




CHAPTER T1I°

"METHODOLOGY

In this chapter). ‘the design used in the inves

: gaticn s described. In the first laction the: population

5 ami sampling pxoeednxe ar. speclfled. Pollmung this the

agve1opment, and’pi1oking of. the. in

a-the limitations inherent. inc the ﬂalign are! indicated.

inally; the pmcedurs followed -

the inatzumant is axplained and ihie

the data; rap‘orcaﬂ.

~Population and -Sampling

Lt ST e 3T po'puucior; uon{si'n'ted of .teachers.of. the grade

[ 05 10, Acadgie Hathematl s ‘progran’in the, Provisice BE -

ugwf_oundlnnd. To kden.txfy the mmbe!l c{ this populati@

it was necessary to de:emz.ne Hluch ‘schools in the Pxov_ince

: of Nevfoundllnd aifu:ed a grade 10 program of study, OF.

4 ol r_boae scliools offermg a qradl- 10- pogran ‘only one cu; not:

part uf the population.

txumant is. axplainad, ey

uffax A j‘ i ics, there o thia school was not.




ue\u.oz"lugh students with. a population of more than 256 were
at.man.r_. .sm&arxy——irr
grade choi:ls of more than 350 stiidents- were sent three

d 2ot “three.copies of ‘the survey.

copies’ o the. instrmant. . Schools of smaller size received
two copies. :These numbers uere choaan because it was

dif: xc\llt to determine how many classes of Academic

Mat-hematls were olfured in.a partl.cul#t lchool and Hhethsr

.these

lassas were all taught by tha same ‘teacher’or : -

1£fsrsnt teaqhers. Multipla copies.pt the Lnstrument were

Devn‘ﬂnm-n.- Of the Test In

mhe i item type selectea, for qxadan in this stuﬂ,y

was t.he A].gebta word blem: of a .type.

Hwever, the word pmblems dl.d differ from the utandazd

textbook ‘wording -in that each conta.u\ed the phrase 'set up

‘ana solve an equation’. This phrase was included in order
. to specify. moze clearly the ab]ectiva of the item agd s

rhereby elini.nace credit for aolut}ona a:rived at thxough

‘other means.. The word problen was chosen” for. “two reasons.

First of all, it is less ‘algorithmic than "many other topics

of hxgh schocl Algebr o The:efa:e, it ia more’ open ‘to

i i _J g o in‘grade

‘than & purel




.thus it ha’s a'greater lxkelx.hacd of xece:.v.l.ng what can, be

cunsidered the teacher s typical treatment of @ student‘

ansver. Finally, since -major changes have fedently taKen .

‘place in the gecmetry program used in the Province of

land) makmg the itself’ novel. to teachers, >

an ‘grading’ prac: {hes obseived in that area’ may not' be

. :onsxstent -over time

The 1nitial s&ge in, che ﬂevelcpment Df the 1nstzu,

ment ‘was. to decermine the.

ypes nf ertors students comonly

¢ make. in solving word problems. Two classes of grade 10

‘Academic Ma__che,ma cs totalxng 79 students, were Fequested

to supp‘J,y Ansvers to a set’of word-prublen\s. Solutxons

.'wmch were totally corféct. or. shoved no real attempt. were

eliminated and ‘the remaining solutxons werg t:hen grouped;

whexe»pcssible, into’ categories.: . Most Of ‘the errors could -

be rized as, tional, i ect application of:

a pioperty, of the use of: an incoprect equation. T was;

found that in'a “Fev. sl tus s’ the u ;'o

“‘obtain & corfect. numerical SdTition: dedpite makinq an error -

L in solvmg the prcblem. 1t was alsc observed that the dame

sulution

Using the, information ‘obtained frcm thiis pool of -

i student. responses a final set of eight categories ‘of.srtudrent‘/

solytzons was." then developed,usmg s Vlarv Student " errors

£ -s0 that two problems would exist'in 'each caf_squ

R categorles seiected were as follws.




ccnpucauoml error near. the’ beginning of the
b solution with an' anox-zect ﬁnu answer.’ -
cosputational error near tha end of the aolutlon

with. an incorrect final answer.

‘pxéperty error neaz the beqinninq of the solutien

with an incorrect ﬂnal answer.

pzuperty error neax the baqin ‘an of me soiuuon

witha" correct final answ'

,pmperty error near the “end of the. ao].utx.nn vith 2

an anorreq:t ﬂnll unsver ’ = s

: pmpex'ty exror near the end of f.he anluuon wxr_h

a cor ect anll answer.,

i on with inc final anuwer.

int:orxect equntlon with cortect final answe

(pilot of Instrumem:. T s St

sach xtem cpntnined a px.‘oblem with. a’ mlur.iun in

“which only one o type occ\lzred Uling item: Exm the

eight error o, “Evo. £ £ the pilot i

¢ w_e'{:e -7 Zn fqm A ers weré asked to spaci{y

-4x writing why. the ’ t\ldent Tose: poim:s % in faem b they

were as}&ed £5 " check the type of. error from & given list.

L Thiu phape ot ehe pxlnt study was caxned ou: for

BE
fuuz reasons:

1'. ’.['D 1dentxfy an y baaic weaknesseu in the wo:dinq




2. To dutemi.ne if the errors made were conndezed

by teachers as xzu ,gc and fairly common o

occurrence.-
To. determine’ which of the W formats ~ woild bé
“most suitable for use in the main stndy.

-To  determine if there ‘were sther: Tictors tizac-

affmted the' eacher s grade, inhetent:in the

_ stiident ulutions wmch weré not previansly

zecoqnized. Ie such’ sactors wexe lndicnted

- th: angh teacheér con\ments, changen vnuld be. made

‘to limit the Sources: of this vari

Y 3 : asaignmentl. A Ve s ) 5 3
~ k AR _,_/-rh :mpu(oz mcheu used fot ‘the pilot study was
a:city school, a’rural school

o Y ) aited Exch four sources

i large by pr 1 standards, a smaller rural

schopl, and students. enrolled-at Memorial University. in a

h'xgh school mathesatics methods course who were “in t_hsix

gradusting year and had already comleted their student.
teaching x:eq\u.ruanta. The pilot samplevas compri sed uf.

Eouz teachats from each of t_hese sources. . s R

. i ‘Many. teachers eummented ‘that the errors were -

" realistic’ and nppelz'ed often in ‘their: classes, However,

one’ solution w détermined “to. com.ax.n an unusual -g¥ror. '

‘Suggestions for i.mprovement vere ‘made by o, of the |

g teuchaxn and tha ox;qinal solutioh wa

zepla:ed by one cont:aiqing the squun:ed nrror




A secund chinge cccurred in a/prob).em>whlch :

zequested ‘the student tc nd: the lenqth and width of a

rectanglel” . The student solution'originally am now show
the student 's voxrk I finding the Length after- the width

had been calcul V'e,ag Sl.nce ©ne: teacher deducted a‘paint:

for ‘this Om).sslon, the calculation ‘of the lenqth vas't L

mcludsd i the  £inal -instrument. 3

It was determlned that the >£xee xesponse format ks

S5 s nibst smcable. When given’ the” format ‘o ‘cHecking the e

errox type, eache:s still tended o commiant. in more; detall

as to why &t partdcular qrade was ‘given.! Also, eyen when

‘the teacher slattenhon wa! dlrected to the selectxon QE

nmetimes

the’ error type, from.a’ iise of three, teachéts

iaed:if{ed property e'zzm&s as conputational, and'vice versa,’,

,even thouqh ‘the souxce of erzior 'had@ been’ ‘clearly iden\:ifled .
b ‘the’ :esponaent. F:Lnally, in frée’ response format. a mure
accurate plcture of. che teacher s :enonug in grade

asslgnments ‘seenied to Agpetc s

B0

'In‘sfrument// SR o L

g THe final /stznm«l ior this ‘stud} consisted

aire containing el.qht wntd pxoblems, each

3 accompanied hy a sunp].e student response. . These: reapomes

n\ent:.on - categonea. The questicnnaue alsa requ'x:ed

This




" ‘purpose of the study ana

. 1n§nma mn wagd requested in order to detemine whether

| teachers were able to identify the.exzor ‘and. to also

¥ determlne if Other factox‘s, not prev ous}.y ccﬂsldeted,\

influenced the grades ‘which & teache: asslgned. The*

1ns|::ument is’found in Appelld:.x A. AEL T L iy

-April. In & cover 1e«—,:er, to: the
the study reqnired ot its

aruc;pants was -

uuned. A dopy of this letter is

:ncluded in -Appendix B n sscond Letta: was, uttached to:

the’ rast of “the questlomaxxa supply_mq mm:e detail_ :o ‘the'!

individual teicher. A copy of .this letter is :.ncluded in'’

3 Append.lx cia letter waa’)ua:.led May 12 tD act as a reminder

o those who had gt retu:ned “the questionniire by that um

This letter g 1nc1\xdeﬂ ‘as Appendix D

SR cutiofs gate For xeplies was ‘set for- June 1 - Any

xesponses receive

afcgr that date were not:included’in the

analysis. ;-




grading and thus graded the wdy they thought was expected,

rather thap their everyday practice.’ Secondly, teachers:

are often faced with 30 or 40 papers ‘o, grade ot oneeine .
and may not spend. the same time dellbezating over one set’

of answers as'would be tru¢ in a’survey of this type,

Thi:dly 1n the regular classroom s;tuaeiqn ofcen other )

factors: ‘sich as type oF 'student,’ Student's —pxevlous

\“performance, time: allotment for testlng, or teuuve :

aifficulty of, question, a1l play ad:ol

n the grade s |

_teacher woulrl assign o ‘an answer. In thxs study sthe xtem
1sglated from these factors, was, to be )udqed by the teacher. ¥
While thl.s eleinated t.hsse cther var).ables it may xfot have

been truly reflective of the. day‘ b -aay. ‘grading ‘situation.

in grade 0. mf;enefoxe, i
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Analzsis of Data 3

The item types were arranged for the instfument in
‘the Same order as they are presented in the following list.

They are labelled I, to Igfor later te(erence’.,

4 - ¥
I,: property error. near the beginning with an =
incorrect final answer: -\ - ; & X

I, 1.ncor:ect: equat’ion with {hg'oer:ect‘fhu 2

computational ezzor néér the endof . the
olution with an incorrect Einal an'sy

final answer. . y )

It p:opsxuy error near eha beqinnlnq ‘with the
correct final answer. . .

incorzect squittion vith\ the incorrect fum
answer.
computational error near, the begxnn:mg with

an incorrect final answer.

x5 property error at the end with the corxect "
& final ansver. p

In this écudy answers to £1ve basic quesuons vere

sought. ,l'rhese quesgiona,@s vel; as the anl.‘lyvs:.u Au.sed to

test the hypath'esex or 'ife the ’dan, are now discussed.

Question 'g: Are tedcheidas a grovp: consistent in tha
denciﬁcatxpn of the errors made by, students?

» using ganetal ‘tazm’ anorxeét refexencq or huuze to
i e
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locate error, reference tp carelessness, or no comment.
When comments-were vague other indicators.were used.to help
determine if thé error had been successfully located such

. as the teacher's cur:lmg of the line’ contaxmng the ‘error.

p_ues(:wn 25 jhre teachens, a.a_grotp:consistent in the
. g sigiinént: of ‘grades. to student:responses? ’

7o' answer this quescwn the d;scnhuum of qrades ¢

v for each i em vds graphed. In this way a picture of ‘hoy |

the gtades were. distnbuted fnr each ‘item was’ attainech

.The ‘meat, ranga ana standatd’dev1at10h ioreach 1tem were

iteris with the least and gx'eatesr.

vaxiab:\lity identlfieﬂ. s Furthemaxe, indlvldual teacher' 's

‘grgdes were examined to illustrate dlffe:ences in gracung

patterns that can exist from one xndlvldual 0 -ancther. "’

3 o In order t0 answer, questions three; four, and flve

“an analys.ls of varlance was ' carx: ed out based on a repeated
measurés d.esign. The; statistlcal model used to tabulate

and andlyse’ the data is’ a\\tllned in rrablé 1.,

It.is assumed that the scores Xiq can be tho qht of

in téerms of the following lineir model.:

Ky omw kT kT {"TL_j * By

- where

an. observation 'on person i: under item j.

4. the ‘grand‘mean of all potential Sbservations .

a cm}seant -associated with péxsan' g

the main’ effect of . treatment j

= the” m&ezacuon of parson with (:rsatment 5.

B = axpenmental ezror assomated wz.th X,




w
2

Table. 1 -

o
i

% Statistical Model

;-_ieatmenb (Ttem Types)

Person.”. 1"

ST e A i X i X

Statemem:s of questians mzae,

four and ix,ve alang @

the assnclated hypothesea and. the compansons ‘used tu test. '

these hyp heses fu.uow I the an‘alysis of variande showeﬂ ng




Question 3. boes, the. £ype’oF error make.a dlffe:ence to cu
: teachers’ qrad:.ng of “student tesponses? 5 :

| Thers ‘s no ‘significant fference %
between' the-grades that” teachers
‘assign ‘to property- errors and -
& computatlonal errox‘s. v

solut:Lon, resultlnq in‘an 1ncorrect numer:l.cal answer. The', - ion




4. - Does the location of an error make a dufemnce
T in the teachers’ grading of student responses?

To an?e: this quesuon the follawang hypotheus was

: tasud‘

s no lignificant diiference
ween the grades' ‘teachers anaign
hen’ an- error. is made at the

beginnlng oz end of'a solution.-

edh‘aidered. 'me £1rst ‘comp. rilun immived r.wo ituns havi nq

the othel near thg end of thﬂ !olution, where both

-ang

resultaﬂ inian. incotrect numerical ‘ansyer ha third 3

compatisnn involvad two items having ‘property etrors, one
' near tna beginnmg and the othar near. cha and of the

_solution, where both xauulted m a cort ct n\lmerical

.solutién: The “final “compari lved “the - combination

- of “the three, prevxouuy nencmned paxxu of “dtems. These




ol

i

. Question'5: ‘Does the correct answer make a difference o, 2
 teachers'® qtading of student responses?

76 ‘answer this question thé.following  hytothasis :
ested: . -, A (l . F oS R 1 -

Theré is no Sigiificant: d:.ffexence
R between'the mean grades given by v

St e teachers when the .answer is s gt

£ ing rtect or.correct. i 4 3

A Bypothesis 3

ear “the and, whera one - :esultgd. in - coxract: and the 0

an incotrect ntme {oal ansver. ‘The chlrd _comparison...
AT mvolved two n:ems both having- property errors heéar the -

beginning; where one resulted in a correct and the Sther -

‘an_incorrect mmerical ansver. 'l‘he final cmpazison
: ‘involved the' eemb:_nat).on of the three préviously mentioned

pau—s of itm Theﬂe compa 'sr.ms were. as Eollbvs.




T 1Y CHABTER TV .o B e Wt

_ANALYSIS OF DATA - © b

’

'; Question 1.

- Kre eeachem as4 group conslstent in x—.he nfantl- o E R 53
f).cat].cn of. errors-made ;py—studénts? i e R

_Toanswer this questmn the cmm\ents made: by «teachers ’

‘“on each’ mem were grouped' where poss:LbIE, unde the Eoiou:

g categotics: referenca to spec1flc error type, réfefence.

. o error type'using’ very general terms, . 1ncoz:€ t reference

‘\:c error ot Eauure to; locate: error, x:efezence t

slcppy or

" Dmitted Qr

1 ork;, or:no o IE .

éifklcuic £ interpret Sther indicators such s circling

used,} ’rhxs 1nfomatxon fomed the bas1s 7




mennncauon of e:"ors.

It was: fourd thﬂf— on the whole teachers were VEIY

consistent S «-_heu identification of student erxox‘s. There' ©:.
= iy

: was; howeyer, ' some vuriatlon in‘the ‘terms’ used by ‘these
a few Lsolated

reachexs ‘o classify the erraxs, buc only. i
;rﬁ_ located

‘:ases vere the errbxs not 1
¢ ohtalned ye property err Srinear ‘th beginninq

i Itém 3z
of ‘thie solutlon resultu:g inian 1ncorxecr. final answer:

’I’he exac: pmperty error was the: xmproper use‘ of the ais:
Flfty-n).ne of the teachers Eutveyed

N trihutive property
specitically Ldenufled the error as'the intorrect -use of
wenty referted to the: er.ror S =

the . aistributive’ property; ’
in moze general terns such Mg compucauonal, arithmetl.d, or

lacklng f.he ab111t:y:f.o multlply. Elght referred to the
erroz “as reflectxng\ careless or sloppy, work on’the: pari: af 21z
. Even. when oy

Thtee teachers supplxed no- ccmlneht.
was c,lear that teachers

the student.
foFl U he commenc'dxifered greatls

‘ Gere able o, Tocata the’ source, of error.
mecrrect equation

"Ited 2. involved the-use of.aj

numerlm!l solutién.

where': the studentr obtaihed a gorre
eachers iden :.fl.ed the error ‘to ‘be.
Thls groiip most.

’nghey-s;x of the
26 & thh the

equati

tc th 3 errox as’a- lack of undexsta ding

p ccmmonly zsfezr
of the’ distance, rate, and; tl.me relauonsmp or by qmply .

refernng in general térms o, the incorrect equatlon.




gt Tonk of polits; and two: 4id ot 1dentify the

" equation ‘as incorrect, but-instead, determined the error
£ be ‘located: at ‘some: other poiiit i the. SSlution. ~one” -
réspondent felt the. soiu:i;:n Licked detail and the other
indicated that the error was. located in lirie two but did

‘not gpecify tha nature of the.error.. . . g L]

‘Item 3 contained a cumpumuonul axzor naa: the end

v os the. salutlon. Thla camputational ermz involved the

: Yncorast multiplxcanon of an mpzope?:uu_ “whole " i v

Gompatational erronor lagk .of baaid ekaas ! hénivreferred

* £0. the error as careless. | r’wo 'refe:ted ‘to the error as

algebraic and two uuppued no -comnent , hwever, indicators -

5 CLlEh Y such as circlmg or using an arrow to Lndn:nta v_he error;

were _used to shcv that; the line concaining “the exror. had

been 1ocatad. One' of .the! (:eachen felt the equanon was

incorrect, /indicating t.hat ‘the ‘equatién should Jhave zead
2/3 (Gx:#11) “instead of 2/3 <. x + at.

.xm 4 contained” a propazty ‘errorlocated ‘near the

zefexx‘ed o L o qenaral terms, uuch as prcper

“or algebraic arroz, and four dgacri.bed s arroras St B




o

" of error. / et

tu a 1ar:k of unde:stand.mg of the disezibutive prcpan:y.

reflecting sloppy éj&ca’;exess_uorx’. Five of the teachers -
termed the error -as computational and two supplied no

comment.  All seemed to have correctly located the source

Itén S contained a property error located near ' the

beqmnmg of the solution _where" ‘the ltudant ohtzuned a

as a 'mpeny or alqehraic ezzo, . and. twe termed: t:he ‘erzor

® :pauleunua. 5iX téachers Lndlcated the error as ‘relating.

while two supplied no comment: o teacher rlete:munad that

the equaticm was inl:otrect but did not 1ndiuate \'ha t.he

ccrrect equation shmlld be. g

ltel 6 inve1ved the use of an mccrzect equacion due

-to. improper use

- width of a_rectangle. Biqhtyfsh! of the 'tuch_e.rs identified ‘:

i theerror to-be cnncaxnad with the.incorrect eqilatiori.. Four

of the teachers did not. specify why the Grade’was assigned. .

_ )t ‘appeared chn-. all teache:a hnd auecaufuuy 1uca.ted ene

Ttem'7 centained & cnmputaticnu,l error located near’

the- beg!.rming of the solutmn. _The epacuu: erxor. mve;ved

correct n\maxxcnl answer. The axlct prope:r.y error was the .1

£ the xeiacienshtp between area, length, and |

t‘.he mcozuce mltlplxcatxon, of'a xntional number by a’ whole |’




- successfully lccated the error..

.. dne ‘made no ‘comment .-

‘ Very chs:.stem: on al]. items l.n the Iccaticn and identi

nu}.mer, nghty~four of the teachets ref r;’sd fo the error

ezro:.’ o aatemmed' the érror o be Felated t

Three ‘teachers supplled nc comlnsnt. All appea:ea to have

iree of ¢ the teachaxs

s by addition nfty’

and 33 used more q‘eneral tems !uch as mechanical error g

prnpercy error, or algebram erroz, while two termed the

‘error careless. ane found no’ ezror in the solution and |

N Except for a” fe 1solat=d -instances, Ceachezs were'

Whne ‘the temznology vised' to refer

fxcatxon of el:roxs.

X em 8.c ntamed & prcperty error lccatéd neat the

“specifi al1y’ o the i 3 ination of ‘terms.




“ . the ézaam

" 'the uwnzrect use of the dis:nbu«:we property

hid tehchidzs. ds-a) gmup consistarn: m then: asslgn-
ment of .grades to student Fesponses?:
|

The answer 4 .this questlcn vas souqht in Drder to

determlne any variation t:hm: existed in teacher gtade * .

assignments.- -Since the combmatmn o£ item’ scores mlght

; :esult in"a’ high grade. assxgnmenc bh one’ L, balancmg out.

ar low grade’ assanment on anather item, ‘the d: str).hut:l.ol of

- graded -£or ‘edch ‘Ftem wils considered’ Then, other’ factors i

o0 am' unt’ of qra_ds aistribution’throughout:

“scale and relati

vere’ conalaexe

“In Figure 1 the dxstrlbutxon of grades ass gned by

teachers on J.tem 1 is presented. ’.l‘he student error mvo].ved !

cne 2

beg:.nmng of ‘the solutmn. The grades assigned to. this, 1te|n

ranged frcm twu to w, out of; 10, The‘mean score for the

. n:am was 5 28 wl.th a; standard devlatlon of 1,630 Ty

In Figure 2 the d:.strlbutxnn of grades ass‘gned on,

item'2 ‘is ptesented The sturlent exror i.nvolved the .

ane’ m {mpr luseé’of the ‘aistance,

rate, e timq rélationship, with the correct’ nimerical: w0 Tl

tained! ' Some teachers expressed strangl fo

the ap nion that' s;pce the equamon was mcurrect the

student should receive ‘no, credlt for any part of the.
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_Figire 2.  Distribution OF grades assigned to item 2. 1™

R Note: ‘The arrows indicate a grade assigned by"
» an individual who did not identify the

erfor, o identified it incorrectly:




5

.reflected carclessness on the part of the student rather

Grades on this item ranged. £rom one-to 10 outof 10, but

"had not identified the error correctly, the trué‘range £or .
the error type. can be considered six to 10.. The mean score.
"fDZ the 1tem was 8.41 Wlth a standard deviation of 1. 07. i

[This n:em had the least varlabllzty and the mghest mean of

. all eigh

of the probleis LifSEmition in'disgrai fora reflected some
understanding and deserved partial credit. The gi-a_des
assigned to this .item ranged from zero to nine out of 10,
but since the nine out of 10 was assigned'by an ‘individual
who Had nt identified the error cormadtisy e Erus Finge

for th:.s error type can be consldered zZero, to eight out. cf

10. * The mean score of the J.tem was 2.77, Wlth a standard.

devxatlon of " 1 82, The variability of gx‘ad:l.nq on this item . '

was- the second hlghest ‘of. a11 eight u:ems."-

In Figurs,3:the & stnbutmn GE eages oF . ates 3ig 2

presented. The ‘student error. was computa onal, specifically
the incorrect muluplxcanon of a fraction by a whole number,
the error being located ne_ar the endof the solution.

.Some teachers expressed the view )that, this error

than lack of understdnding, therefore, they.félt the

‘student should nc

be penalized severely for the error.

since the one out of 10-was aséigned by an individual who

items..

In E;guze 4 th -dlsttlbutxon of. gudes assthed to

iten s is presénted. ’The error involved the adding of

unlike terns, . located near the end of the solg;iqn; ‘orades




g nsh ' Noté: : The'arrows indicate a 'gx.a.de“'az‘_s ned by
E .~ 'an individual who did not identify. the',
etror, or identified it incorrectly.




Frequéncy grade was assigned.




"aperations princip e dat the beginning of the stua m-.

. teacher who identified the error dlfferently than tHe At

- much greater consmency than most .of the, items, naving

erior made at \;he end of ‘the solutdon:

"solution. This, resulted, in

1040 It shollld be riot&d that the zerd-was asslg‘ned by.a

" itself to'he incortect. The nean. ‘scoré ‘on this' itemﬂwas T

5 40 wu:h a standard aevl’ txon of “ 97. - The gudmg of

used to’ f_md_the_ aréa of “a ‘rectangle

assigned to itsm ‘4:varied f:om thx:ee to. nine out of 10.

The mean score-on the itém, was 6 63 with a standard ,

deviatinn of 1 26" The gradlng of this item reflected

Just sllghtly more varlah:tllty than the ccmputatmhal

is ‘presented.-. An error: was made in applying the,order of

wrrect numencal olutlcn B

" Grades om:thi’s item vaued rom zeto ‘g, 10- out ! 1

‘0f the Subjects. This teacher deternined the egiation | . o

thl.s item reflecteﬂ the grea est vanab;.li(:y of all ltems. .

Some teachers commented t’hac they oo sldereﬂ the order BE P e

opexatwns a very meortant basic principle and an etror

ln ‘its use should be ::ons].dered sen.ous. a few teaohers

also commented that the ,’orrect numeucal solutl.on had no

agfect on the grade they - ass:gned

In quure Bqthe aistribit; on’of; grades assigned to

~item 6 is pzesented. 'rhe student erm: 1nvolved the use of

an incorzect equation due. o’ mproper ude’of he formia’

omments on ‘this




Frequenicy grade was assigned.

k.

c3 4
3 é;s_iqned out of 110 point:

rigure

E dicate a grade assigned by
4 dual who'did not -identify the
: ez:or, or, Ldenta.ixed :.t 1n:a:rectl_




‘Frequency grade was assigned.




‘item yere similar to that'on 1tem 2 where an mcazrect

equation was also fomed g E

Grades assigned to this “iten ru\gea £rom zero to

- eight out of 10, 'The mean ‘score fof the n:em was 2. (23 witn’

a starida}.-‘d'devi,anon £ 11,51, This iten had the 1owest

is présented. The student error was computational,v:

."...ore specmcany an eErot in the. mult;ph

- rat onal n\m\ber and a whole mxmbe!, Jlocated neax the ‘begin-

.nmg of the solu mn, Grades'a ignied ko, this iten ranged

Erom three to 10 ont uf 10. The mean scoxe fot the J.tem

\ " was 7.28 with a scandaeqx deviation oF 1:89:° The computa-

tmnal etror. located near the beginning produced a much

; gxeatex-vana, grades than.did

si_muar error

oec\xrrinq near the end of: the solution...

In Flgure 8 (:hB dlst!lbutlon oi grades asslgned on,

iten 8 is presented.” The student ex:or was made: in’ the

% badding f unlike tems 3 The error was located near rthe end

@orrect answe: had 5o effect bn’the. grade they asslgned L BN

the 1tann Vaxxam).;ty of. gzadmg on the' item was:1ow in.




" Figure 7.

Dutubutlon of gu«s alnigned eo item 7. ;

The arrow i cates.a grnd'e aulgbed h
can i'ndiviaul who :did not-identify- r_he
error, o: identified it incor:




.Frequency ‘grade was/assigned.

6f §£ndes ‘assigned to. 'itam ﬁ;

“pistributi
... Note:: The a:mu imucates a grade ullgn

‘the error.

by an individual who did not sdencuy




here. in tabula: fom for easy reference(

~ 5in Tab].e 2 'the descupme st;anstxcs related ta the i

eight ltems are presented Even' though thia 1nfomat:|.on has

N been prevxously mentioned, a sumn\ary of the relevan: '

statis txcal mfox:mat:xon relat:.nq to- questmn 2 p 2 presented

iy * il ‘: Table 2"

Max! L Minc
' Value: “Value

10,




Thcmdlk! (1971) xndmated thx:ee vays (:hat gndan

: practices ‘may “vary:.- First. of all, graders. differ in L
severu:y. ‘In’ €xamining differences in severi:y of teuchex 2

grades ‘the total grade assigned for a1l eLght items for.

each teacher was qonsxdgred. ,rhese grades ranged from 24” ..

‘£0" 62 olat’of ‘80 having & méan GE4S. 9" and a mnda}d‘ s

deviation of :7,58. "o demonstrate

diffe:ences n sever ty,

: _chzee subjem—.s vho.. apy ared to- exhibit. sin uarmes i e

ranking ‘the " unpoxtance of errots an\i dlfferences :.n the'

total assigned grade were selected. ‘I‘he qrades given»b

Ehese subjécts on each item aré Shown. 'in Figuxe 9. ~1: is.

A vev:ldent that sub]ecb A was, mcre sevare tllah s\l.b]ect B and

suh]ect B was more severe thnn suhject C,

Thnrnd:ke alsu po:.nted out. that teachets dlffer :m

" the éxte m: to uhich’ thefvautribute grades thtoug‘hout he..

rating scale.

‘some- teachers hend to: gruup g:ades closely

s arou.nd the mean: whlle othezs spread them thrcuthut ‘the .

scals

S n Figure 10’ the grades, given by two subjects 4

. i 11ustrating

i c ;n qrade distribution th

the ‘scale are:, taqramed. The mean ‘grade ‘assaned by .

“subject ‘D was 50, ‘and the nean. grad asslg)ﬁd by subj ect

Ewas 6.65.

Even though the mean scoras were very similar

‘the standard deviation of che £wo, sets of: scores fered

grsatly. The qrades £ subject D had a, scandard deviatxcn

£.3, 46, while the grades of snbject E)\nd a standa:ﬂ

devlat_\.on oE T, 41
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The third dlffexence ‘in.grading that Thorndike
. discussed pertairied to the dlffetences in relative “value
teachers assigi tb different items. In Pigure I1. +Ehe . .
It ik

B grades assigned by subjects F and G are illustrated.

can be discerned from the graphs of the grades assigned,

" that the two indivxduala differ. -in” theix relative ]udqment

of importance of the errors contained in the eight items

‘ Before: ahswﬂrlnq questmns three,\ four and five an

analysis, of variance was carued ‘out based on- a- repsated

7 ~ ' measures design. ~ The results of the analysis of’ varianioe :

“are shown. in Table'3.

Saur‘r‘:el 88 i By e
. Between peoplé.. 7 163989
&y “Within . people 630, . 427:15 B =3
» 7. a2side . 237063% 1

AT *: iIteni

Resl.dual 6237+ 1.79. .
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Compariscm of suhjects to: illustrate
difference, in judgments of relative -




Having established that the overall analysis of

variance was significant the comparisons associated with -

questions 3, 4 and 5 were examined. The%ritical value '
at the-0.01 level of significange for all comparisons was
6.63% . e

S : Qued®ion 3+ | LT

|Does ‘the: type of error make a dlfference %o teachers
grading of student responses?

In answenng this questien the fol.'lowmq hypothesxs

was’ tested:

Hypothesis 1. hee 6 ‘o’ Bigniticant dlffe:ence i
betwéen the’ grades:‘teachers assign . ~ 3ol
. i e L ko p:ope:cy etrors. and compuc&tbcnal

errors » : ; e

In testihg hypothesis 1, three cpn{pa‘k ons . were nads.

The results of these .comparisons are reportéd in’ Table 4i

Cmablevd L0

Comparisons Associated With.Hypothesis 1

' Number~. .. ." Comparison”. .  Mean ' . F-value'®
; B e ‘Difference:’ | . -

: 2508

79.45%

796.90%"




In the first comparison, reported in Table 4, a

. property error was _with a ional error,

. " both made near the end of the solution. |The second

'cmnpansén mvolved a property error and a -computational
¥ e I errur, both made near. the begxnnxng of "the: so1uueuﬁ‘ ‘rhe

thizd compar:lson combined- the- itéms containing the propes =3

errors and. compa:ed this® cmnbinatg.cn with the. combl.‘ned

"?Q"\Putatlonql erxqrs. Tn-all three cases.the diffexences

01 level w).th the 3

“. v wére found o be bignificant ‘dt the

" property. érrors being graded more sévérely ‘than the

> " computational errors.

Questl n 4’ ’.

5 :
Does. the location of an érror make a affrerence in
the ‘téachers grading of . student responses? . .

To answer thxs quest:l.on the followlnq hypothssxs

was tested

There i& no s;qnxficant aifference i
~between grades: teachers assign. when

an: error is made at the baginnxn

or end of a soluuon.,

Hypothes is

In ‘ra‘srinav c is 2, fDur 'were"mde. L

in Table 5 a. i‘

nq is compated_ i
_endof the Folution, -
'Tha second

i companson was made between a property error made near t\-ne

he’ end of: the

g b_eq n ng and’ a pzope::y error made near;




. 'Of the four ccanpariscms’ were signi: fcant. The errox made

at the begmnmg wu qtuded more seve:e).;}‘

(
solution, both tesultiﬂg in ‘an incorrect numerxcul answer.
The third comparison was made between a property ‘error near
the beginning and-a property error near the end of ‘the
solltion, both resulting in a correct ngm'e_xi'cﬂ answer .
.Finally, compaéis’on four i}wgivéd ché c’ombination of the
three! previous. items’ having errors. made near’ the’ Beginning..

‘Vwi.th tha thiree items havmg errors:made at the ‘end.’ .Jrhree

5 ‘the. ermr

at the end." Comp

d).d show a lower gtada ozj‘ ‘the:exrror made .atthe beginning'

Table.5 ..

Comparisens ‘Associated With Hypothesis'2 .

5 i ad® e man £y
o gty Comparison ©.. T piesarence Foyalue,

32.39%




Do
grading of ;student responses?.

Question 5

es the correct answer make a d;fference to teachers

between: the mean. grades. ‘given by ;
.- 5 o teachers when: the answer is corx‘ect
3 -or inocrxrect. § ; 3

F-ratio -

RO ‘Méan .
Compayiecn, Difference’

7.15%

- at the .01 level.




,mcon:ect nume:ical answer was graded more seveérely than - -

‘correct numerical  answer'were slightly hi.qher than those

both. having & property, error near the beginning, where aqain

vitems Hhich rllultad imea cox‘rect n\mexical answer with the

. differe.m:a was no'

)
¢ compax-uon 4 4

) " In the first comparison reported in Table b two - .-
items, both having-an incofrect equation, where one
resulted in a correct and the other an incorrect numerical

answer were considered. -This comparison resultedin &

sxgzuficmt differengs ‘where. the item ¢ontaining. the

the 1tell with a r:arxect numezicul anlv)sr.

.uffe:ence An gncung on-ihesé Ltems was not” found o be

g'n).f).cant. however, gudes a:sl.gned to tha Lcam havinq a

assigned to the {tem having an incorrect numerical answer.

s ’l‘ha thizd cmpazxsan was lnade between two problan,

one zesulted in a cortaz:t and- t.ha othez an- ane::ect mmers,cal

answer.. This comparison tesulted in.a signit

where the item containing a"corréct m]ua: was qraded more

sevately thnn tha 1t=m vith an anomct nlmaricul answer.

‘Finally, cmp.zmn foux cdm.bined the 't.hxee p:ee.tous

chxee xeaunxng in an xncbt:ect numerical an!wez. The '




CHAPTER V

DISCUSSION, IMPLICATIONS AND RECOMMENDATIONS

Qverview °

n this study the grading practices., of teachers

usjing ‘grade 10, Algehra word problems were sxamined. In"-

s the censxstency L

ation, and. gradlnq

examininq these graqu i

teachers 'n the xdennfmanon, Slass

£ stud nt answérs was mvest;qate o

Fuxtheznwre, o
i attempt was made to 1'enu.fy the effécts of error type; <. :

ekror. 1ocatiun, and whether the student Beam 8

‘ox ‘ircorrect numericali answer, on the gra
Eeachers. Y g 5 W s oo o e
E The teache:s chosén to” partxclpate n the. study
were Zandony’ selécten £rom the population ‘of a1l teachers
of qrade m Academic Mathsma z.cs m the vaxnce Of:

Newfoundland fn the scheol year 1987-82. One hundted A

' schools, offex.\.nq t’he Acadelnic Pxoqram at the grade 10

‘level, were selectea to parucipate.

‘The reseazch techmque e.mp cyed to conduct the

study, involved’ the use ef Y su.rvey quescxmmaxre. This U

quesuonnaire cansisead ‘of - eiqht wux‘d problems, each

fauowea by a scu ent solution. Teachers.were askad to

grage each 1te|n out of P[A:mta an

specify why the qrade

~-wasassxgne.‘ e Tt e T 2 o




‘Discussion of Results

The results of this §tudy were presented in Chaptsr

Inthis section these results- are ¢

scussed.
The fxzst quesuon which this study’ suuqht to 5 P Gk
" answer hed teach Lster % sdéntification of

Ly errors ade by studen\:s. Carhe’ purpose of this Guestion’w viag

o, ascertain’ whechaz all teachers wera menmfqu, and

t.hus qradlng, the same e!ro > Iﬁ many teachers‘ failed to
7

'zvmche numhex of ceachers Yo g

:

rery few im number and vl g

o'né\inccrrectly SIn fact,

fems graded, there were only five, 1.nstances of-

e teacheza missing. the ¢ error or detemxnmq it £6 be d;ffezs_m:

from.the actual erfor. It was®ssured tHat in’instances

y:he:a fhe errcr was ‘riot- successfnl y docated the _grader; was'

making a purely accidental pversxght not reflectlxtg a lack

of ability, “since. rrors were' successfuuy 1ncatad 99.3% of e

s 3 L.asra- -@: stxxb\n‘_xve errnr while others tefetred to the error .

eneral teing ds ngebraic of: p:operty error. s :

"o /“anq sm};




other cases an error type was referred to using an

inappropriate ‘term. For example, in item-7 a multiplica-

tion efror was réferred to by one individual as an error

in . T no one individual made this. type
of ‘mistake with more than one-item, ~Most otten teacnexé

8 descxibed che error using elther exact tsm:.nolngy or more

‘global bategorx‘zatxcms into which the speclflc sxkor type

fell.

It is deﬁsrvlnq af note the number\pf tm\es teachers‘

reférred o stuc ent errors: as ca)re].ess. wmle ‘this ccmment

occuxred msb often with ‘an it (;ontaining a computatxnnal

“error; ‘it dlso. appeared faLrly frequently when the errox

nvoJ.ved the i rect use of a pro J carer..

essness was, not ment'nnsd in refersnce to-'edthar of the two

{tems whlch had’an mcurre:: equation :foimed. = Even though

carelesa errors Lare. ‘made by St\ldents, this reason s perhaps

‘oo easily relied upon by teachers dna .can result ina’

“The second question’the.study attempted to. ansver.

was relaced to tha :ons‘isten::y of ‘eacti rs in e;he assan-

ment of gxades to: studem: answe:s. To anawer "this questmn

teachers ‘vieke ‘asked' o assign a. {mmqn.cal ‘grade ut of. m

" points ‘to each itemy Tha ‘data were then: analyzed £rom

“several entferent perspecuves.

nsglece of:the student's. real problem. E Gadad ’_A :




. ca;eqones. Th
P a markifig
R each cmnponent. Of the atudent's Bolu’ﬁion. A c ml\on system

69

Generally, grades were found to.be least variable when

“An item with

errors occurred near the end of the snlution D

a computational error near the end had the lowest variance
£ollowed by two items containing property errors near the
end of the solution. - Grades were found to be more variable
when errors were lncated near -the beqinninq uf the selucmn.
it appea:ed :nmuqh ‘close 1nspectipn of the _grading
technigues that the- -approach: ‘to grading fell into- r.wo nalfox.

mvolyea thoge whohad set

included awardinq onie- to | two. points. for the cox’rect ;
xdantxflcaticn of variab.les, three: ta six for settxng txp the
cox’:eqt equat.ion, two £o “four foi ‘solving: che Bqual:).on and
sometimeés one point for writing a sertence to report the
final answer. Bdand : . ’

The second category involved those who graded in a
1 Snmps’ boiauion WBers BoLbTs wera assigried acéozdsng to how

‘far the student reached in the.solution progess before an,

{error was made. Some teachers ‘actually pointed out’ that

this was their’ approach, while others used methods such as
correcting -each line of the solutxon, or plncing onie point |

next- to eack - ‘coxrect nne. These. were: used as xndu:al:ors

I of linear grading. One taachex cummented that 1€ was

difficult to qtudq a aol tioniout of ten pcim:s whe)i th‘

uolu(:wn nly canniated nf nine lines.




W

" process may acéount’ for some of thé -differences in’

- the end.

: af~a].1 'x‘harndxke indicated raters aiffered in severu:y‘ et

. one means af deteminxng sevetn:y was’to consmer the! total

These very different” approaches to the'grading

variability that octurred between'errors made at. 'the
beginning and end of the solution. ' For example, &’ grader

from ‘either group would probably judge.a cotiputational

“ error at the, end as| a-fairly. trivial erxdr and thus assign

A reasonably high grade. ncw’evez, the person who ?graaés in Al

a hneaz sequence may. well assxgh alower gxade i en tha ™

en—or is made early in. the’ solution. . -mus wuum cause a

lgteitar, sptend torgtrore” at-tha beq:.nninq than errors at. .

consistency of. gracung was diff}.cult to achieve in essay

qrad).nq. o, detexmne if these zeascns were" applu:able to

i the. wiord problems used in thls study ehe’ aata ‘vere ahalyzed

to" give further 1nsight inte Tharndike s state.ments .. First,

~ grades aasxgned by 1nd1vidual r_eache:s t was Eaund that

tha totals varled fzcm EDQ to 77 58

,.seme teache:s conslstently ¥

_whi h, ‘they malntaxned‘ "That.is

signed . lower grades than others; severa1 possu_ble




3 eyplanaucns may account. £or such. dxffarences. some teachezs

are naturally more lenient than.others Ebel (1972) Lndicateﬂ

that instructors. are often. undér, pressure 0 give more high
. and fewer low ma:ks’, This pressure can, be. thie result of a

»wish to avoid controversy, the establxshmem: uf a favurable 7

view .of the course ‘or of f_he teacher by st_uden:s, ox. fear

‘that the adminxstratlon will equate ‘lower, marks with poor . -

te chmg.

The. sécond reason Tho ndl.ke ldentified related to the'

extent to which teachers d:tstm.bute thexr grades r.hroughcut

. 1ndi.vidua1 subjects were' agaxn examlnedv From' exanunan the

qtades assigned By individudl ‘subjects it vas apparént that

1a ‘exist. in the'way teachers distributed their .

dlfferences

- griges throughout «the grading scale. ‘Many of the pressures..

to, gwe higher marks outlined earlier nay alsu ‘be ‘Fespon; ib1e :

for lcwer grade: dxstrxb\ltxon o A prnhferatwn of high grades

is loaked a

t'just as suspx:lously a5 r,oo ‘many. 1ow grades, 3 v‘ 4
A

thetefore, the “individual who feels nsecure. or: xs‘ new to

Tha f!.nal X.‘eaaon 1dent:l.fled by Thozndike vas concerﬂed

wu:h therelative va].ue teachers place: on student wcrk.v Th:.s

- Wasiillustrated’te’a cextain extent ‘1;1 the dxscusswm of the




emphasize teacher differences in relative values assigned to

item types, grades assigned by individual subjects were again

examihed. Frop examining the grades assigned by individual
subjects it was alsc apparent that teachers differ in the
" relative values. they assign to vaxlima' error types.

“Thorndike” indicated- that such awezsu-.y of judgnnnt eanbe

_explained to some extent as; "reflecting only, Céridom:

thut ccompany any human’ re je: | if 5o, thay 2

~ate inescayn1e~ (e 277) ‘ochex:pe'suué explanations Eor'

_backqtound of the grndet 111 tern\s of experiende und eduoﬂtiun.

Evidencq of gxnainq :mcon igtency was dentifxea on

Eavsx‘al dlffarent levels. Teachers varied gteatw in~the

grades’ they assigned’to’ vanous e!rez _types; they diffezad in -

severity, grade dinnbu:mn thtcughout the grading.scale ‘and’

in relative ;udgmsnt of ‘importance of various:error: types

“In quutxon 3 an ittenpt was_made. to deter-ue e

.whether or ot the type “of error mage a axsfezence zo

X X
teacher qndi.nq of student uswezs. Dnly :wo exror —typen

&
-exe cmuxdued, the pzoperty e:m: and the. compu,tauonal

Cerror. significant di!ferelwes were’ “founa, \d.:h teachers

grading: prcpéxty errors more severely than coupuuttunal

»becuuae e more e;su.y : preted to :nﬂacc

mmceptual aite ity

npecj.any with calcqutoz uss. '

. indlvidual ‘differences in xelanve Judqment; may relaf_e o




therefore, be reasonable to postulate that when points, as're'

subttacted icl‘ computatlonal errors the teachers aim is to

either point out carelessness; “stress student checking of

work, or emphasize mathematxcal exactness. -

cat:mn on

¥ N Tgn guestion 4 the ety error ]

gradmg wer'e consldezed by.: compam.ng a g trof made at the;

that: vere discussed garlier. Teachers who grade inva’

11near ~sequEnce, would asslgn ligher grades to: solutions

.o having the e;mr located fiear theend:| - In-a fow nstances’”

“even Vi sEusanars; set u a‘marking " scheme;: the ‘actual z

“*solution of the ' equatlon agazn appeared to be graded m a™

lmear fas}l.mn, once more cau nq 1nwer gra\ies fnr errnxs
: 1

mth one of the two “showing.

Another ccmpar Son was also

nicorrect,




may have been caused by an intedaction effect with the -

error types used in the two items conaiderea. Of the two

ems compared, one

nvulved the 1ncorrect use. of the

distzlbut:.ve, pxog;xcy and the other thé’ incorrect use of W E ]

“thé order of ‘ol Eratmns prlnclple, ‘both located near. Haa Ry

._beqinnmg x:t :he aolutlan. If teachqrs Judged “one. oi t_hase

““exror-types £o! be b greater: ul\po ta.nc 4 the sevexity £,

jrading on" that item'would have Been’ affect ed.

~ %" Forthe ovgrau compax: on,, in which a1l items
|

havmg the correct numenca

solution were olnpared with

x:hqse havlng an, .anox'rect nul\er).cal solution, the diffe:ence

‘was not signiflcant. C1In grarﬁng nany papers or:in rusheg

c:\.rcumstances the ‘corrédt answer might result in some

. teachers asslgnan a higher grade but no cverall relation-

ship was _disoernlble.‘through- this . Btudy..: i ey i foe

levels; 1nc1uding 'uﬂgu\ents uE zelatwe 1mpoxtance df error

'admg scale JAs fpomted out in Chapt

3 concexvably see a measure of success in anochaz schoo' b,

w:.th‘ a.nothex' teacher.




o0 many teachers are gradmg by the use of ° 1meax sequence

4 questionable in li.gh¥

are used for such a variety of:purpodes on the xnstrnct)onal

and admxm.st:at.we level, l.t J.s xmpo:tant that ‘teachers

realize the ax(:ent of existing g:adlnq 1nconsistencies.

The sxgnlfxcant dxffe:ences fcund n the locamon "y

gtade and . the variance of. grades, indicates ehu.perhaps

e consldex‘ed

grading methods, a practlce that shoul

fxcm bhis p:actice. X

oﬁ the dlfference in- scores: resulﬂng’

‘u:em type decided upon.

Hagan CEXS

L:.ke any dseply :mgramed aspect of a;

5 ind_ marking p:actices
1xwolve motivationsithat: are only partly
‘accessible’ to jpection. at the conscious
level,. and are..correspondly resistant to
change .. Eefare practices .can-be made
. ,psychmnetnca].ly more sound, . their bia
- ‘must’ be brought: cut and: subjected: to’

‘conscious;  even: self conscious sermtiny:.

=
o




exist,

‘but not to’

-'Since many, 'perhaps most, of the issués
relating to ‘the assignment of marks are
_‘issues of value, an examination of
marking practices must ‘address itself

3 first and foremost to a' clarification °
, _of these values; ..(p 60 )

Thls study has,’

in’ many m&

S
ilo
m

oifer lneans of

Howaver, as.a result of the"

the same factots,

for researc » can be made.. "/

usmg teachers of othe: qrade 1evels or




7 ok o
*such ‘as personal interviéws, so that ‘the .exact ! forpula’
. applied by teachers.in -grading cmlld be more. clearly 3
alcutamed.
i <3 would a].lo be . Hurthwhxle to examine 'moxe closely .

“the xad_urq patteris Applled By md’viauu teachers... In

this study two, baa;\.e patterns of g:ading semd to eme:ge.

Perhap: the appxoachss grad. ng appl:.ed by tsache:a could:

£

‘mathématics. A g '

‘A stwdy to detemne che relaclonahip of certa:.n

o ught also pmue useful ’_ nk such ¢ _' istics




'.féctqrs which decur. in. the regular classrodm é_ituation Jthat .

“ i - - o :
tr s ' often effect grading. fore, astudy c within

“the classroom sxtua(:mn, to. detemine grading ptactmes may, s

a!.so prove worthwhile.
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APPENDIX A

\The. Instrument




‘the’ sum f the ©

C\f thtee ecnssc\lt).ve 1ntegers,

X i;\tegers.

et X= the st
i & "ﬂ the second
Uk g 7 the thizg,

Pmnt value
out 6f 10"

Please specxf} why the
lazt poin e




‘Bill’and Jane:left points: 9 kn.apart to valkd
Jane walked 2’ an pexr bﬁ\lr 4
They net: in 3 hmxrs. Set
up’. and'solve an equati

toward each other.
slower than Bill.

to find “their speed




yeazl
number that tutnea out 1ast yaar.

Please specify, why L boint value”
“student. lost t - out ‘aof 10




QUESTION: A Gollection of stamps is worth §2.80. There |
: . s one 1éss 5¢ stamps and two mord 20¢- stamps <,
Al than 10¢ stamps. Set dp' and sqlvi an equatiorn
to find the nimber of 10¢ stamps. P
" soLuTION: . Let X'=the number .of 10¢ stamps: . Sy
l ‘then‘X - 1= the number of -5¢ stamps. ' :

There are F

Please specify why the

. 5tudent lost points.

ITEM 4

;the number of 20¢°stamps.

62 10¢ - stamps.

point’ valae .
out of 10

Correct ‘Solution =

(21




- QUESTION:
& ; the first.

CITEM S

. Of two diqits, the second‘is three less than

If the first is increased by 2 and

the 'second is doubled their sun will be. .
seét up and solve an equatiop o £ind the ﬂrst

dxgit.
| Let X v the
5 And X.=.3 =

fivst aigit )
.the ec;and asg.u: .

- The first digit. is 4. a3

Please ‘specify why the

student lost pomts. 4

point valua-
‘out'of 10" -, el




QUIS!ION: The 1eng'ﬂl ef a :Bctangle
" twice the width. The area is 135 cm2. :Set wp.
/and solve an equation to £ind the lengthand S FERT
“width,’ i

“Pleise specify why  the -. | “::point value
‘s_t,udén(: -lost’ points.- 5 out _of 10 o




and 260 — X = the number of adult:tickets

sk, 25 (3
T.75X 4335 =.1.25%

“Adult tickets '

=280 x.; T e =.50X. ik
=260 =172 - =50 s
wag, i o sy : 3

sold.’

pointivalue
out of:10

" Please ‘specify why the
student lost points.

~ 90
s : W , i
CITEM T . %
8.y . ' i » 4
STION: For a theatré production; student tickets cost®
2 $0.75 and adult tickets-cost$1.25.  Altogether ,
260 tickets were sold.. The' total proceeds were .
. $249." Set up and solve an.equation to find ‘how -
- many tickets' of each kind: were sold.
- . SOLUFTON: .. Let'X = the humber of student tickets . ..

..There were 172" student .and* 88 adult tickets¥ '’




* Bocond., Set up ahd,solve an equation’to-find
: the 1ength of the: :shortest piece.

Let X = the shozte‘st'piéce.
and x 4 3 = the second piece.

2X+3+2x +6
4X+ 9

,p1ease spemfy why the o .- poxnt value
student lost:points: i ..out

ey 4 :
- . QUESTION: A 13 cm. board is to be divided into tm.-ég pieces.

o The second piece will'be 3 _cm longer than the..
& . first, and'the third pigce will.be “tiiice the







ey
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ol . P.0. Box\SS i
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beax coneaque 5

This isurvey ds beirig conducted to. determine the;
‘grading. practides of teachers in assigning partial credft
to students in‘Mathematics. «“In-the following .question-
naire you.will find word problems with typical student
sblutions supplied. Many Of ‘the solutions were taken

[from actual student work.

You will find that none of the solutions are
cmnpn:exy correct. Please. grade:each of the gquestions
as " you would. normally -do£Or any chapter or unit test.
Edch question should be' graded out of 10 points and. the-
grada placed -in’ the ‘space provided.*:The correct solution
is indicated-at the bottom Of each page s |

P
“After grading the' atudent s answer, please specify
in'‘the space provided, why the grade was assigned.
Students were not rlsguired to show the checking of - their

+ solution so no marks showld be deducted for this: .,
Thank you very much for your time. B
- e 5 ' sincerely, g
; L 3 ;
: - RN by 5
aseel Ul e T Cpatricial Tu Maxwell
-
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(L0 mprillaz, 1os2 . G

k Mg part of thé! req\urements Foi o Master of r.ducatmn i
deg‘ree in*cCurriculum al-xd Instruction, ‘I am conducting: a

‘survey to determine the grading practices of. teachers, in

. assigning. partlal creqit to students in ‘Mathema ‘cs. ot

I would apprecute it very much if you would ass;sc
‘me:in’ Iy Tesearch. by-asking: your. teacher(s) of the Level I
(Grad% 10) ‘Academic Mzthematxca course’ to’ complete the .-
enclosed guestionnaires. Should you hdve more teachers of
the subject than.the number of questionnaires-enclosed, ...

v .‘please 'select ‘the teachers. who teach the greater number ' of
E G i Level 1 Academic Math classes. -If you receive more . : E

- i questionnaires than there are.teachers of.the subject in .. .
¥ your sbhool, please Enclose "any blanks with' your retumns.

’ 3 While I réalite that-this is'a Somewhat hectic time”

L 3 of year for all educators, -I.would very much.appreciate

.70 4 your assistance:and that of your Mathematics ‘teacher (s) ‘in

- this matter.- Please"be assured. that'all-replies will be’
confidential; “in “that|no one ‘school’ or teacher can be
identified. from the study.

“When the quéstionnaires are compléted, please‘detach
introductory ‘letter, fold questionnaires, and place:them in
“the .self~addressed; stamped envelope which is enclcsed. = oap B

~Thank ‘you ;50 -much fur your cooperatlon

Smcerely,

‘Patricia J




' “APPENDIX D, ~ v’ -

o "Reminder Letter .
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" NG SN -
o L AP0, BOXAE L S v i
2 ST Bigbation Bhilging hon
" o st. Johi's,).Newfoundland,

o A1B 3X8 2
S May 4, 19827 0 Tl
: .

““"Dear Principal, e i s . o

» “ e ¥ =
Approximately two. weeks ago a questionnaire

concerning teacher grading. practices in Mathematics was
sent to your school. '.Since the results of this survey :
are vital .to the completion of my M.Ed.. degree, I would .
very mucH appreciate ‘your efforts in supplying me with’

. a .speedy. return.  If, However, you have. already mailed:
‘your returns please disregard this letter, A )

Tﬁgnk‘you very much for your time, . °
%cately. o et
' oo

“patricia J. Mawwéll
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