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Abstract

This study aimed at investigating the effect of class size on reliability 
estimates of college-students course grades. Course grades were considered 
CU� EQORQUKVG� UEQTGU�YKVJ� EQPIGPGTKE� RCTVU�� ſTUV� GZCO� UEQTG�� UGEQPF� GZCO�
UEQTG��ſPCN�GZCO�UEQTG��CPF�CVVGPFCPEG�UEQTG��6JG�TGNKCDKNKV[�QH�VJGUG�UEQTGU�
was estimated using Raju formula with three or more known lengths. To 
EQPFWEV�VJKU�UVWF[�����ENCUUGU�YGTG�UCORNGF�HTQO�COQPI�CNN�ENCUUGU�CV�,CFCTC�
7PKXGTUKV[� KP� ,QTFCP� KP� VJG� UGEQPF� UGOGUVGT� ������������ 6JGUG� ENCUUGU�
TGRTGUGPVGF�UOCNN��OGFKWO�CPF�DKI�UK\GU�YKVJ�GSWCN�PWODGT�QH�ENCUUGU�HQT�GCEJ�
UK\G��6JG�TGUWNVU�QH�VJKU�UVWF[�UJQYGF�VJCV��KP�IGPGTCN��TGNKCDKNKV[�GUVKOCVGU�HQT�
all classes were low. The mean reliability estimate for all classes was 0.55 
YKVJ�����QH�ENCUUGU�DGKPI�ENCUUKſGF�CU�JCXKPI� NQY� TGNKCDKNKV[�� CPF�����QH�
classes as having unacceptable reliability. The mean reliability estimate for 
UOCNN�ENCUUGU�YCU�������YJGTGCU�KV�FGETGCUGF�VQ������HQT�DKI�ENCUUGU��(KPCNN[��
the relationship between class size and reliability estimates was shown to be 
UKIPKſECPV��YKVJ�UOCNN�ENCUUGU�JCXKPI�JKIJGT�GUVKOCVGU�QH�TGNKCDKNKV[��

Key words:�ENCUU�UK\G��4GNKCDKNKV[��4CLW�EQGHſEKGPV��EQORQUKVG�UEQTGU��EQWTUG�ITCFGU��
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á«©eÉ÷G äÉeÓ©∏d äÉÑãdG äGôjó≤J ≈∏Y á«°SGQódG áÑ©°ûdG ºéM ôKCG

¢üî∏ŸG
 äGôjó≤J  ≈∏Yá«°SGQódG  áÑ©°ûdG  ºéM ôKCG  øY ∞°ûµdG  ≈dEG  á°SGQódG  √òg ±ó¡J
 É¡«∏Y  π°üëj  »àdG  á«©eÉ÷G  áeÓ©dG  äÈàYG  å«M,á«©eÉ÷G  äÉeÓ©∏d  äÉÑãdG
 :»g  )Congeneric(  á∏cÉ°ûàe  AGõLCG  øe  áÑcôe  áeÓY  ¥É°ùŸG  ájÉ¡f  ‘ ÖdÉ£dG
 ôjó≤J  ”  ,ácQÉ°ûŸG  áeÓYh,»FÉ¡ædG  ¿Éëàe’G,ÊÉãdG  ¿Éëàe’G  ,∫hC’G  ¿Éëàe’GáeÓY
 ¢VGôZCG  ≥«≤ëàd  .¿GRhC’G  áahô©e  ÌcCÉa  AGõLCG  áKÓãd  ƒLGQ  ádOÉ©e  ΩGóîà°SÉH  É¡JÉÑK
 ‘ áMhô£ŸG  á«°SGQódG  Ö©°ûdG  øe  É«FGƒ°ûY  á«°SGQO  áÑ©°T  63  QÉ«àNG  ”  á°SGQódG
 Ö©°ûdG øe πµd áÑ©°T 21 ™bGƒH 2012/2011 ÊÉãdG »°SGQódG π°üØ∏d GQóL á©eÉL

. IÒÑµdGh á£°SƒàŸGh IÒ¨°üdG
 á«©eÉ÷G äÉeÓ©∏d äÉÑãdG iƒà°ùe ¢VÉØîfG ≈dEG ΩÉY πµ°ûH á°SGQódG èFÉàf äQÉ°TCG
 Ö©°ûdG øe %25 ¬àÑ°ùf Ée ¿CG  âæ«Hh Éªc ,(0^55) ≈dEG  ΩÉ©dG §°SƒàŸG π°Uh å«M
 iƒà°ùe ≈∏Y ÉeCG .äÉÑãdG ádƒÑ≤e ÒZ É¡æe %65h äÉÑãdG á°†Øîæe âfÉc á«°SGQódG
 Ö©°ûdG ‘ äÉÑãdG §°Sƒàe ¿CG ≈dEG á°SGQódG äÉfÉ«H Ò°ûàa á«°SGQódG áÑ©°ûdG ºéM
 èFÉàædG äQÉ°TCG ∂dòc ,IÒÑµdG Ö©°ûdG ‘ (0^41) ≈dEG ¢†ØîfG Éª«a ,(0^68) IÒ¨°üdG

.É«Ñ°ùf ≈∏YCG äÉÑãH ™àªàJ IÒ¨°üdG Ö©°ûdG ¿CG á«FÉ°üMEG ád’óH

.á«©eÉ÷G áeÓ©dG ,áÑcôŸG áeÓ©dG ,ƒLGQ πeÉ©e ,äÉÑãdG ,áÑ©°ûdG ºéM :á«MÉàØŸG äÉª∏µdG

…ôª©dG …RÉZ ¿É°ùM .O
Ëƒ≤àdGh ¢SÉ«≤dG º°ùb

GQGóL á©eÉL  – ájƒHÎdG Ωƒ∏©dG á«∏c

QƒµY óªfi º°üà©e .O
 ájƒHÎdG Ωƒ∏©dG á«∏c
á«ª°TÉ¡dG á©eÉ÷G
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Introduction:
Class size is one of the important factors that affect students’ scores, 

and evaluation tools implemented by instructors at colleges to assess their 
students. Many studies were conducted to address the effect of class size on 
students’ achievement, class attendance, and the recommended methods and 
strategies for teaching. Reduction in class size resulted in better students’ 
achievement (Achilles, 2003; Finn, 2002; Finn, Gerber, Achilles, & Boyed, 
2001; Graue, Oen, Hatch, Rao, & Fadali, 2005; Smith, Molnar, & Zahorik, 
2003). Moreover, reducing class size and using appropriate assessment tools 
affected students’ outcomes positively and improved quality of education 
(Gibbs & Lucas, 1996; Graue & Ruscher, 2007). Small classes increase 
interaction between students and their instructors which enables instructors 
to have a better understanding of their students’ strengths and weaknesses 
(Biddle & Berliner, 2002), and motivates students to attend classes and 
increase their in-class participation which results in improving their 
achievement (Bracey, 1995). Instructors in big classes are often engaged in 
the struggle to maintain discipline in class. This often leads to a reduction 
KP� VGCEJGT�NGCTPGT� EQPVCEV� HQT� UWRGTXKUKQP� CPF� KFGPVKſECVKQP� QH� NGCTPKPI�
FKHſEWNVKGU�KP�VJG�NGCTPGT�
/QNPCT��GV�CN���������

National Council of Instructors of English (NCIE, 1997) pointed out that 
effective methods of teaching and assessment tools for small classes might 
DG�KPGHſEKGPV�HQT�NCTIGT�ENCUUGU��/QUV�ENCUUGU�HQT�HTGUJOGP�CTG�DKI�FWG�VQ�VJG�
rising of education cost (Chapman & Ludlow, 2010). This leads to students 
being staked in small number of sections and classes, and thus limits the 
ability of instructors in having good communication with their students 
and in designing and using appropriate assessment tools.  In addition, the 
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CDUGPEG�TCVG�KP�DKI�ENCUUGU�KPETGCUGU��QDXKQWUN[��CHVGT�VJG�ſTUV�GZCO�YJKEJ�
VJTGCVGPU�VJG�EQPUKUVGPE[�QH�UVWFGPVUŏ�RGTHQTOCPEG�CPF��EQPUGSWGPVN[��VJG�
consistency of their grades (Honathan & Spence, 2010). This inconsistency 
NGCFU�VQ�KPXCNKF�KPVGTRTGVCVKQPU�QH�ITCFGU��CPF�VJWU�KPXCNKF�FGEKUKQPU�OCFG�
upon these grades (Frisbie, 1988). Such inconsistencies and consistencies 
KP�UVWFGPVUŏ�RGTHQTOCPEG�CTG�WUWCNN[�SWCPVKſGF�VJTQWIJ�VJG�GUVKOCVKQP�QH�C�
TGNKCDKNKV[�EQGHſEKGPV�QH�VJGKT�ITCFGU�
(GNFV���$TGPPCP��������

Estimates of Reliability:
4GNKCDKNKV[�KU�QPG�QH�VJG�KORQTVCPV�RU[EJQOGVTKE�RTQRGTVKGU�QH�C�VGUV�� KV�

TGHGTU� VQ� VJG�EQPUKUVGPE[�QH�OGCUWTGOGPVU�
6TCWD���������+P�QVJGT�YQTFU��
TGNKCDKNKV[�KU�CP�KPFKECVKQP�QH�VJG�CEEWTCE[�QH�OGCUWTGOGPVU�YJKEJ�KU�DGVVGT�
EQPEGKXGF� KP� UVCVKUVKECN� VGTOU� VJTQWIJ� C� UVCVKUVKECN� HTCOGYQTM� 
*CGTVGN��
�������1PG�QH�VJGUG�PQVCDNG�HTCOGYQTMU�KU�ENCUUKECN�VGUV�VJGQT[��KP�YJKEJ�
VJG�QDUGTXGF�UEQTG�QH�CP�GZCOKPGG�QP�C�IKXGP�VGUV�HQTO�KU�VJG�UWO�QH�C�VTWG�
UEQTG�EQORQPGPV�CPF�CP�GTTQT�EQORQPGPV�
*CGTVGN���������+P�VJG�GUVKOCVKQP�
QH�KPVGTPCN�EQPUKUVGPE[�TGNKCDKNKV[��VJG�VQVCN�VGUV�
QT�VJG�VQVCN�UEQTG��OWUV�DG�
FGEQORQUGF�KPVQ�M�UGRCTCVGN[�RCTVU��+H�:�KU�VJG�QDUGTXGF�UEQTG�HQT�VJG�VQVCN�
VGUV��CPF�:1�ŗ�:M�CTG�VJG�RCTV�VGUV�UEQTGU��VJGP�:���:1��:2��ŗ�:M (Feldt 
��$TGPCP���������
6JTGG�FKHHGTGPV�OQFGNU�KP�RCTV�VGUVU�CTG�FKUVKPIWKUJGF�KP�QTFGT�VQ�DGVVGT�

WPFGTUVCPF�XCTKQWU�CRRTQCEJGU� VQ� VJG�GUVKOCVKQP�QH� TGNKCDKNKV[��6JGUG�CTG�
ECNNGF� ENCUUKECNN[� RCTCNNGN�� VCW�GSWKXCNGPV� RCTCNNGN�� CPF� EQPIGPTKECNN[�
RCTCNNGN�
(GNFV���$TGPPCP���������6JGUG�OQFGNU�FKHHGT�KP�VJG�FKUVTKDWVKQPU�
of observed scores, true scores, and error scores on the parts of the test. 
%NCUUKECNN[� RCTCNNGN� RCTVU� CUUWOG� VJCV� VTWG�UEQTG� XCTKCPEGU� CPF� GTTQT�
UEQTG�XCTKCPEGU�HQT� VJG�RCTVU�CTG�GSWCN��1PG�QH� VJG�YGNN�MPQYP�HQTOWNCU�
QH�TGNKCDKNKV[�VJCV�CUUWOGU�ENCUUKECN�RCTCNNGN�RCTVU�KU�VJG�5RGCTOCP�$TQYP�
HQTOWNC�
*CGTVGN���������+H�VJG�RCTVU�QH�C�VGUV�ECP�DG�CUUWOGF�VQ�OGGV�VJG�
YGCMGT�CUUWORVKQPU�QH�GUUGPVKCNN[�VCW�GSWKXCNGPEG��RCTV�VGUVU�OC[�GZJKDKV�
FKHHGTGPEGU� KP�OGCP�CPF�FKHHGTGPEGU� KP�GTTQT�UEQTG�XCTKCPEGU��%QGHſEKGPV�
CNRJC�CPF�-WFGT�4KEJCTFUQP�HQTOWNC����CTG�DCUGF�QP�VJG�CUUWORVKQP�VJCV�
RCTV�VGUVU�CTG�GUUGPVKCNN[�VCW�GSWKXCNGPV��
+V� UJQWNF� DG� PQVGF� VJCV� DQVJ� VJG� ENCUUKECN� RCTCNNGN� OQFGN� CPF� VJG�
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essentially tau-equivalent model require the part tests to be equal in their 
functional length in order for true score variances to be assumed equal 
(Feldt & Brennan, 1989). For tests containing multiple item formats, or tests 
employing a single item type but but the weight of some items more heavily 
than others because of their importance, the separately scored parts may 
well vary in their functional length. Thus, part tests in these instances are 
WPNKMGN[�VQ�ſV�VJG�GUUGPVKCNN[�VCW�GSWKXCNGPV�OQFGN�QT�VJG�ENCUUKECNN[�RCTCNNGN�
model; It can only be modeled through the adoption of the congeneric 
model (Qualls, 1995).

For the congeneric model, true-score variances and error-variances may 
differ for each part. There is no unique solution for estimating reliability in 
this case. When the relative lengths of the subparts assumed to be known, 
Raju (1977) proposed the following formula,

 
                                                                                           (1)

Where  is the relative length of part test i or the proportion of total test 
length for part test i, , and  is the variance of each part test, 
and    is the composite score variance. 

Composite Scores:
A composite score is any linear combination of two or more component 

UEQTGU��YKVJ�ſZGF�YGKIJVU��6JG�YGKIJVU�OKIJV�DG�RQUKVKXG�QT�PGICVKXG�CPF�
might be greater than, equal to, or less than 1.0, depending on the nature 
of the composite score (Feldt & Brennan, 1989). If XP1, XP2, …., XPk 
represent k component scores with weights w1, w2, …wk, a composite 
score for a person , Zp, may be represented as 

Zp=w0 + w1Xp1 + w2Xp2 + ….. + wkXpk,                              (2)

where w0 is an additive constant that may appear.
%QWTUG�ITCFGU�CTG�GZCORNGU�QH�EQORQUKVG�UEQTGU�KP�VJG�UGPUG�VJCV�VJG[�CTG�

CP�CNIGDTCKE�UWO�QH�VYQ�QT�OQTG�YGKIJVGF�UEQTGU��ſTUV�GZCO�UEQTGU��UGEQPF�
GZCO�UEQTGU��ſPCN�GZCOU�UEQTGU��CPF�UEQTGU�CUUKIPGF�HQT�CUUKIPOGPVU�CPF�
attendance in some cases (Feldt, 2004). These parts can be considered 
congeneric because there is no guarantee that true score variances and 
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error score variances are equal since they will have different weights (Feldt 
& Brennan, 1989). In addition, the components of course grades result from 
using different tests administered under different conditions. Moreover, all 
of the previously discussed reliability estimates are considered as examples 
of composite scores subject to the constraint that all score components are 
at least congeneric (Heartel, 2006). As a result, Raju formula in equation (1) 
can be used in estimating reliability for composite course grades. 

Some studies investigated the reliability of course grades and the effect 
of college type and level of study on reliability estimates. Sawalmeh (1995) 
found that 56% of courses at Yarmouk University had reliability estimates 
greater than 0.70, and course grades for colleges of economics and art 
tended to be more reliable than course grades for colleges of science and 
educational sciences. Alshayeb (2007) estimated the reliability of grades 
QH����EQWTUGU�CV�#N�CNDC[V�7PKXGTUKV[�WUKPI�4CLW�EQGHſEKGPV��+V�YCU�HQWPF�
that, in general, reliability estimates were low; only 31.25% of courses had 
acceptable reliability estimates.   

In addition, some studies (Bligh, 1988; Noble, 1991) pointed out that 
college grades have low reliability. This results from fact that instructors 
differ on how they assign grades. Some instructors are permissive, and 
some are stringent. These differences are due mainly to the difference in 
instructors’ points of view and to their educational philosophy.

Class size reduction is a debated issue in education (Fisher et. al., 2001). 
Many studies investigated the relationship between class size and other 
variables such as students’ achievement, students’ attendance, and teaching 
methods used by instructors. However, this study is not mainly concerned 
with this debate in the sense that it is not a study about the relationship 
among these factors. The main concern of this study is the direct effect 
of class size on the consistency of course grades. And since reliability of 
ITCFGU�TGƀGEVU�VJG�FGITGG�QH�CEEWTCE[�KP�OGCUWTKPI�UVWFGPVUŏ�CEJKGXGOGPV��
all factors that affect accuracy of measuring achievement are expected to 
affect grades reliability. One of these factors is class size. Therefore, the 
main focus of this study will be on estimating reliability for grades on 
different college courses and trying to relate the discrepancies in these 
estimates to the varying conditions of class size.
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Statement of the problem:
Reliability is an important property of grades and it is an indication of 

VJG�CEEWTCE[�QH�OGCUWTGOGPVU��5KPEG�TGNKCDKNKV[�QH�ITCFGU�TGƀGEVU�VJG�FGITGG�
of accuracy in measuring students’ achievement, all factors that affect the 
accuracy of measuring achievement are expected to affect grades reliability. 
One of these factors is the inconsistencies on the part of those who evaluate 
examinee performance, i.e. the instructors (Feldt & Brennan, 1989).

Due to the rapid expansion in higher education across the world, student 
numbers have grown considerably in many courses, especially at the 
undergraduate level. The existence of large class sizes limits the ability 
of instructors in having good communication with their students, and in 
designing and using appropriate assessment tools which may threaten 
the consistency of students’ grades. This inconsistency leads to invalid 
interpretations of grades, and thus invalid decisions made upon these 
grades (Frisbie, 1988). 

Therefore, the main focus of this study will be on estimating reliability 
for grades on different college courses and trying to relate the discrepancies 
KP�VJGUG�GUVKOCVGU�VQ�VJG�XCT[KPI�EQPFKVKQPU�QH�ENCUU�UK\G��/QTG�URGEKſECNN[��
this study aims at answering the following two questions:
1) What are the reliability estimates of college-students course grades?
2) What is the effect of class size on the reliability estimates of college-
students course grades?

6LJQLÀFDQFH�RI�WKH�VWXG\�
6JG� UKIPKſECPEG� QH� VJKU� UVWF[� UVGOU� HTQO� VJG� HCEV� VJCV� DCUGF� QP� VJG�

CWVJQTU�DGUV�MPQYNGFIG��KV�KU�VJG�ſTUV�UVWF[�VQ�FGCN�YKVJ�VJG�GHHGEV�QH�ENCUU�
size on reliability estimates of composite scores. It is hoped that this study 
provides university administrators with information about the effect of 
class size on the reliability of students’ grades, and thus on the nature of 
decisions that instructors take regarding students’ successes and failures 
based on their grades. This is specially at this time when all universities 
are trying to adhere to the high standards of accreditation by reducing the 
number of students in classes to have small student-to-faculty ratios, which 
is one of the important facets in quality assurance. 
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Moreover, the importance of this study is built upon the importance of 
college grades for students. These scores form the basis for almost all 
decisions that are to be made about students. For example, accepting 
students in any program, or in any scholarship, or in any higher academic 
degree depends heavily on their grade point average or, in other words, on 
their grades in all courses.

Study Method:
Data:

The data for this study came from course grades for 63 classes, representing 
3-credit-hour courses, chosen at random from among undergraduate 
classes at Jadara University in Jordan in the second semester 2011/2012. All 
ENCUUGU�YGTG�UGNGEVGF�HTQO�ſXG�EQNNGIGU�
5EKGPEG��.CY��#TVU��'EQPQOKEU��
and Education) such that 12 classes were selected at random within each 
college, with the exception of the College of Economics where 15 classes 
were selected . Each class with less than 20 students was considered as 
small class, with more than 20 and less than 40 students was considered 
as medium class, and with more than 40 students was considered as big 
class (Bracey, 1995; Haris, 2007). The sample of this study was distributed 
evenly into three sizes: 21 small classes, 21 medium classes, and 21 big 
classes.

Analysis:
4CLW� EQGHſEKGPV�� GSWCVKQP� ��� YCU� WUGF� KP� GUVKOCVKPI� TGNKCDKNKV[� QH�

course grades for all classes together and for different class sizes. At the 
WPFGTITCFWCVG� NGXGN�� TGNCVKXG� NGPIVJU� CTG� ſZGF�� ���� HQT� VJG� ſTUV� GZCO��
20% for the second exam, 10% for students’ participation and attendance, 
CPF�����HQT�VJG�ſPCN�GZCO��6JWU�� , , ,and 

. Then, for all classes, �����������6JG�XCTKCPEG�QH�GCEJ�RCTV�
test and the variance of the composite score were computed. In addition, 
FGUETKRVKXG�UVCVKUVKEU�QH�4CLW�EQGHſEKGPVU�VJCV�YGTG�TGRQTVGF�HQT�CNN�ENCUUGU�
together and for different class sizes were also computed using SPSS 17.
�4GNKCDKNKV[�GUVKOCVGU�YGTG�ENCUUKſGF�KPVQ�VJTGG�ECVGIQTKGU��JKIJ��OGFKWO��
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and low. No absolute standards are available to say whether a reliability 

estimate is high enough (Frisbie, 1988). If scores are to be used for individual 

assessment, reliability estimates more than 0.70 are considered to be high 

(Feldt & Brennan, 1989). However, reliabilities around 0.50 are considered to 

be acceptable for instructor made tests if scores will be combined with other 

information (such as: quiz scores, observations, etc.) to assign a grade for 

VJG�EQWTUG�
(TKUDKG���������(TCT[�
������UWIIGUVGF�C�HQWT�NGXGN�ENCUUKſECVKQP�
QH�TGNKCDKNKV[�EQGHſEKGPVU��4GNKCDKNKVKGU�OQTG�VJCP������CTG�EQPUKFGTGF�VQ�DG�
high, 0.80-0.89 are labeled as good, 0.60-0.79 as low to moderate, and 0.40-

�����CU�FQWDVHWN��+P�VJG�RTGUGPV�UVWF[��TGNKCDKNKV[�GUVKOCVGU�YGTG�ENCUUKſGF�
KPVQ�VJTGG�ECVGIQTKGU�VQ�DG�EQPUKUVGPV�YKVJ�VJG�ENCUUKſECVKQP�QH�ENCUU�UK\G�CPF�
VQ�DG�EQPUKUVGPV�YKVJ�VJG�ENCUUKſECVKQPU�QH�TGNKCDKNKV[�GUVKOCVGU�RTGUGPVGF�D[�
Frisbie (1988) and Feldt and Brennan (1989).  Based on these suggestions, 

reliability estimates equal to or higher than 0.70 were labeled as high, 

between 0.40 and less than 0.70 were labeled as medium, and less than 0.40 

were labeled as low.  In addition, reliability estimates less than 0.70 were 

labeled as unacceptable. 

Results:
The purpose of this study was two-fold. To examine the reliability 

estimates of students’ grades at the college level, and to investigate the 

relationship between class size and reliability estimates of students’ grades. 

6Q�CEJKGXG�VJKU�RWTRQUG��4CLW�EQGHſEKGPV�YCU�WUGF�VQ�GUVKOCVG�TGNKCDKNKV[�QH�
students’ grades in 63 classes taken at random from among the classes at one 

of the universities in Jordan, Jadara University. For the resulted reliability 

estimates, descriptive statistics were computed for all classes and for each 

class size and displayed in Tables 1 and 2.

Table 1 shows descriptive statistics for reliability estimates of all classes 

taken together. The distribution of these estimates was negatively skewed 

with mean 0.55 and variance 0.08. The maximum value of reliability 

estimates was 0.99 and the minimum value was -0.13. Twenty two out of 63 

ENCUUGU�
�����YGTG�ENCUUKſGF�CU�JCXKPI�JKIJ�TGNKCDKNKV[�GUVKOCVGU��VYGPV[�ſXG�
classes (40%) as having medium reliability estimates, and sixteen classes 

(25%) as having low reliability estimates. As a total, forty one classes (65%) 
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YGTG�ENCUUKſGF�CU�JCXKPI�WPCEEGRVCDNG�TGNKCDKNKV[�GUVKOCVG��

Table 1
Descriptive statistics of reliability estimates of all classes (63 classes)

Statistic Value
Mean

Variance
Skewness
Maximum
Minimum

Range

0.55
0.08
-0.69
0.99
-0.13
1.12

Number of classes with high reliability estimates 22
Number of classes with medium reliability estimates 25

Number of classes with low reliability estimates 16
Number of classes with unacceptable estimates of reliability 41

At the class size level, Table 2 shows that the average reliability estimates 
was 0.68 for small classes, 0.51 for medium classes, and 0.41 for big classes. 
Reliability estimates ranged from 0.22 to 0.94 in small classes, from - 0.12 to 
0.90 in medium classes, and from - 0.13 to 0.73 in big classes.  The variance 
of reliability estimates for each class size indicated that these estimates 
were more homogenous for small classes as compared to medium or big 
classes. This is also evident when comparing the number of classes with 
high reliability estimates for different sizes.     

Moreover, it can be seen from Table 2 that the number of classes with 
unacceptable reliabilities increased as class size increased. Nineteen big 
classes (91%) had unacceptable reliabilities as compared to 13 (62%) medium 
classes and 9 (43%) small classes.   

Table 2
Descriptive statistics of reliability estimates according to class size

Statistic Class size
Small Medium Big

Mean
Variance
Skewness
Maximum
Minimum

Range

0.69
0.05
-0.89
0.99
0.22
0.77

0.51
0.11
-0.57
0.90
-0.12
1.02

0.45
0.06
-0.88
0.73
-0.13
0.86
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4 Statistic Class size
Small Medium Big

Number of classes with unacceptable reliability 
estimates

9 13   19

Figure 1 shows that more small classes had high reliabilities as compared 
to medium and big classes. In addition, Figure 1 and Table 2 show that 
12 small classes had high reliability estimates as compared to 8 medium 
classes and 2 big classes. The relationship is reversed when comparing the 
number of classes that had low reliability estimates.  

Figure 1
Reliability estimates for different classes at each size level

In order to examine the relationship between class size (small, medium, 
and big) and estimates of courses-grades reliability (low, medium, and 
high), the number of classes for each class size was computed for the three 
levels of reliability estimates. Table 3 shows number of classes in each cell 
that resulted from the crossing of the two factors: class size and estimates 
of reliability. 

Table 2 Countied
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Table 3
Number of classes for each condition of class

size and reliability estimates

Reliability estimates
Class size

Small Medium Big
High 12 8 2

Medium 6 7 12
low 3 6 7

Table 3 shows that the number of classes with high estimates of reliability 
increased as class size decreased. Out of 21 small classes, 12 (57%) classes 
exhibited high reliability estimates. However, this percentage declined to 
38% (8 classes) for medium classes and to 10% (2 classes) for big classes. 
On the other hand, the number of classes with medium and low estimates of 
reliability increased as class size increased. Out of 21 classes, 3(14%) small 
classes had low reliabilities as compared to 7 (33%) big classes. 
+P�QTFGT�VQ�VGUV�VJG�UKIPKſECPEG�QH�VJG�TGNCVKQPUJKR�DGVYGGP�ENCUU�UK\G�CPF�

reliability estimates, Chi-square test of independence or relatedness was 
EQPFWEVGF�QP�VJG�EGNNU�KP�6CDNG����6JG�QDUGTXGF�VGUV�XCNWG�YCU�
������������
FH������R�XCNWG����������YJKEJ�YCU�UKIPKſECPV�CV�VJG������NGXGN��5KPEG�EJK�
USWCTG�VGUV�TGXGCNU�VJG�UKIPKſECPEG�QH�VJG�TGNCVKQPUJKR�CPF�FQGU�PQV�UJQY�
VJG�UVTGPIVJ�CPF�OCIPKVWFG�QH�VJG�TGNCVKQPUJKR��VJG�EQPVKPIGPE[�EQGHſEKGPV�
was computed for the data. The strength of the relationship using the 
EQPVKPIGPE[�EQGHſEKGPV�YCU������YKVJ�R�XCNWG�������YJKEJ�YCU�UKIPKſECPV�
at the 0.05 level.

Discussion and conclusions:
The results of this study showed that, generally speaking, reliability 

estimates of university grades were low. This agrees with previous studies 
(Bligh, 1988; Noble 1991); the average reliability estimates was 0.55 
for all classes with a variance of 0.08, which indicates the clustering of 
reliability estimates around the mean value. This may be due to the fact 
that most instructors do not have enough knowledge and training on 
applying appropriate tools of assessment and on building and conducting 
achievement tests with good psychometric properties. Therefore, it is 
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PGEGUUCT[�VQ�RTQXKFG�KPUVTWEVQTU�YKVJ�UWHſEKGPV�VTCKPKPI�QP�VJQUG�KUUWGU�KP�
order to be more consistent in assigning grades to students. Increasing the 
reliability of course grades will build more trust in the decisions that are to 
be made upon these grades.

Reliability estimates ranged from, surprisingly, – 0.13 in big classes 
to 0.94 in small classes. The presence of such extreme estimates was 
TGƀGEVGF�KP�VJG�XCNWG�QH�VJG�TCPIG��C�XCNWG�QH�������0GICVKXG�GUVKOCVGU�QEEWT�
when there are negative covariances between part tests that constitute the 
composite score. One possible reason for this discrepancy is that classes 
in this study were sampled from different colleges at the university; this 
CITGGU�YKVJ� VJG�ſPFKPIU�QH�#NUCYCNOGJ� 
�������#PQVJGT�RQUUKDNG� TGCUQP�
that explains this discrepancy is class size; the results of this study revealed 
that negative reliability estimates existed in medium and big classes, with 
more variability in reliability estimates as compared to small classes. 

Furthermore, the results of this study showed that 35% of all classes had 
acceptable and high reliability estimates, which represents only one third 
of the entire group of classes. On the other hand, 25% of classes had low 
reliabilities. This result is worthy of noting because what we are saying 
here is that about a quarter of all courses were not measuring students 
performance accurately and all future decisions and interpretations based 
on these measurements are questionable.
6JGUG� ſPFKPIU� CTG� UWRRQTVGF� D[� TGUWNVU� CV� VJG� ENCUU� UK\G� NGXGN�� 5OCNN�

classes had relatively high estimates of reliability as compared to medium 
and big classes. Average reliability estimates was 0.68 for small classes, 
0.51 for medium classes, and 0.41 for big classes. In addition, the percentage 
of courses with unacceptable estimates of reliability increased from 9 for 
small classes to 19 for big classes. This relationship between class size 
CPF� TGNKCDKNKV[� GUVKOCVGU� UJQYGF� VQ� DG� UKIPKſECPV�� YJKEJ� KPFKECVGU� VJCV�
measurements in big classes are more error prone. Thus, it would be more 
FKHſEWNV�HQT�KPUVTWEVQTU�VQ�FGHGPF�VJGKT�FGEKUKQPU�CDQWV�UVWFGPVUŏ�UWEEGUUGU�
CPF� HCKNWTGU�� 6JGUG� ſPFKPIU� CITGG� KP� RCTV�YKVJ� VJG� ſPFKPIU� TGRQTVGF� D[�
other researchers (Achilles, 2003; Finn, 2002; Finn et al., 2001; Graue 
et al., 2005; Gibbs & Lucas, 1996; Smith et al., 2003) in that students’ 
achievement and communication with instructors are better in small classes.  
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It is highly recommended that university administrators take class size into 

consideration as an important factor that affects the quality of education. 

Students have the right to have good teaching, the opportunity to interact 

YKVJ� VJG� KPUVTWEVQT� CPF�YKVJ�QVJGT� UVWFGPVU�� CPF�ITCFGU� VJCV� VTWN[� TGƀGEV�
their competences.  

One of the limitations of this study is that classes were sampled from 

one university in Jordan, Jadara University. The results may not be 

generalizable to other universities with different assessment systems and 

with instructors having different teaching abilities as compared to those 

at Jadara University. Therefore, it is recommended to conduct more 

research using representative sample that includes more and differentiable 

universities. It is also recommended to sample classes with different sizes 

for the same instructor and, then, investigate the relationship between class 

size and reliability when instructors were held as constant. This might have 

a better insight into the effect of class size on reliability. 

4GNKCDKNKV[�KU�C�PGEGUUCT[�KPITGFKGPV�QH�XCNKFKV[��DWV�KV�KU�PQV�UWHſEKGPV�VQ�
insure validity (Frisbie, 1988, pp100-101). Therefore, it is recommended 

to investigate the effect of class size and other factors related to students 

learning (teaching methods, student motivation, etc.) on the validity of 

course grades. Finally, decision makers at universities should pay more 

CVVGPVKQP� VQ�ENCUU�UK\G� KP� VJG�UGPUG� VJCV� NCTIGT�ENCUU�UK\GU�RQUG�UKIPKſECPV�
teaching challenges, not least in the assessment of student learning. The 

increase in class size poses certain constraints on designing manageable 

and yet effective forms of assessment that possess an acceptable indices of 

reliability and validity. It is recommended to train instructors on all issues 

that relate to the accuracy of measuring students’ outcomes. This will help 

in decreasing errors in assigning grades to students, and thus increasing the 

reliability of these grades, which in turn will enhance the validity of the 

meaning of these scores.
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