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In this paper, we describe the initial stage of reliability and validity testing for the Mathematics Education 
of English Learners Scale (MEELS), which is designed to measure preservice teachers’ beliefs about the 
mathematics education of English learners. To address the content validity, we consulted with experts 
within the field of mathematics education to assess the relevance and representation of specific items. We 
used Principal Component Factor Analysis to determine construct validity. Finally, we tested reliability of 
the factors using Cronbach’s coefficient alpha. After sharing the findings from these analyses, we describe 
the next stages in the development of MEELS. 

.eyZords� %eliefs� MeasXrement� (TXity and Diversity� 7eacher (dXcation±Preservice 

7he groZing popXlation of (nglish /earners �(/s� in schools across the coXntry has made it necessary 
to prepare all teachers, inclXding mathematics teachers, to ZorN Zith (/ stXdents in their classrooms 
�Costa, McPhail, Smith, 	 %risN, 2005� /Xcas 	 Grinberg, 2008�. Given that beliefs are ³lenses that affect 
one¶s vieZ of some aspect of the Zorld or as dispositions toZard action´ �Philip, 2007, p. 259�, it is 
important for edXcators to NnoZ Zhat preservice teachers �PS7s� believe aboXt the mathematics edXcation 
of (/s, especially Zhen they assXme a deficit perspective. As a first step in challenging these beliefs, the 
goal of oXr stXdy is to develop a valid and reliable instrXment, called the Mathematics (dXcation of 
(nglish /earners Scale �M((/S�, Zhich Zill measXre the beliefs that PS7s have aboXt issXes related to 
the teaching and learning of mathematics to (/s. ,n this paper, Ze Zill describe the first stage analysis for 
validity and reliability that Zas condXcted after 334 PS7s responded to M((/S. 

Literature Review 

A revieZ of the literatXre revealed that there are a nXmber of sXrveys in the areas of PS7s¶ or teachers¶ 
beliefs aboXt diversity and mXlticXltXralism, langXage attitXdes, and inclXsion of (/s. 2ne sXch sXrvey is 
the CXltXral Diversity AZareness ,nventory �CDA,� +enry, 1986�, Zhich consisted of 28 statements. 7he 
CDA, Zas developed to measXre general cXltXral aZareness that edXcators had aboXt yoXng children from 
cXltXrally diverse bacNgroXnds. 7he inventory Zas based on the Xnderstanding of ³cXltXre´ that inclXded 
five areas� �1� valXes and beliefs, �2� commXnication, �3� social relationships, �4� food and diet, and �5� 
dress. Despite the lacN of information regarding the validity and reliability of the CDA,, it has been Xsed 
by other researchers �e.g., Davis 	 7Xrner, 1993� /arNe, 1990� to assess the cXltXral sensitivity of 
elementary PS7s.  

Pohan and AgXilar �2001� designed tZo measXres to elicit the personal and professional beliefs that 
edXcators had aboXt diversity. ,n their sXrvey, they e[tend traditional definitions of diversity of race and�or 
ethnicity to inclXde other marginali]ed groXps based on social class, gender, religion and se[Xal 
orientation. 7he researchers conMectXred that there Zere some beliefs in the personal and professional 
spheres that coXld be in conflict. For e[ample, an edXcator might believe that bilingXalism Zas good in the 
cXrrent diverse society� hoZever, they may not approve of pXblic money being spent in maintaining 
bilingXal programs. 7he reliability and validity of both scales Zere e[tensively tested Zith samples that 
inclXded PS7s, gradXate stXdents, and practicing edXcators from rXral and Xrban schools.  

%yrnes and .iger �1994� designed the /angXage AttitXdes to 7eaching Scale �/A7S� that contained 
13 items aboXt the beliefs that teachers had aboXt (/ stXdents. A factor analysis yielded 3 factors tied to 
the politics of langXage, intolerance of (/ stXdents and langXage sXpport. 7he researchers carried oXt face 
and constrXct validity, and the sXbscale reliabilities, Xsing Cronbach¶s alpha, ranged from 0.60 to 0.72.  
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DiscXssion aboXt best practices for (/ stXdents in the content area have consistently advocated for 
inclXsion of these stXdents in mainstream classes along Zith the Xse of Sheltered ,nstrXction practices 
�(chevarria, 9ogt, 	 Short, 2008�. 7his aspect has motivated researchers to e[amine the beliefs that 
teachers have toZards the inclXsion of (/s in their content classes. For e[ample, 5eeves �2006� 
investigated the beliefs that secondary teachers had aboXt having (/ stXdents in their classroom throXgh a 
self�designed sXrvey. WalNer, Shafer, and ,liams �2004� Xsed a sXrvey to assess mainstream teachers 
attitXdes toZards (/ stXdents and hoZ these attitXdes varied across schools Zhere there Zere feZ (/s, a 
rapidly groZing (/ popXlation, and ones Zhere (/s Zere predominant. ,n both stXdies, only the face 
validity of the instrXment Zas discXssed.  

All of the sXrveys revieZed, only a sample of Zhich Zere discXssed in this section, measXred teachers¶ 
and�or PS7s¶ beliefs aboXt cXltXral diversity, their attitXdes toZards lingXistic diversity, and inclXsion of 
(/ stXdents in their classroom. 7he instrXments Zere broad in scope and encompassed teachers and PS7s 
in all sXbMect areas. 5eliability and validity Zere done only in tZo instrXments �%yrnes 	 .iger, 1994� 
Pohan 	 AgXilar, 2001�. ,n all other cases, researchers developed sXrveys to e[amine the impact of an 
intervention, bXt validity and reliability of the instrXments Zere either not discXssed or the researchers only 
Xsed participants¶ feedbacN to determine the clarity of the TXestions �face validity�. Absent from these 
descriptions Zere other forms of validity liNe content, constrXct and criterion, and measXres of reliability 
sXch as internal consistency reliability and test�retest reliability. 7hXs Ze need an instrXment that Zill 
captXre the different dimensions of the constrXct, have items that are consistent on each dimension, and 
that remains stable over time.   

%eyond the dearth of statistically demonstrated valid and reliable sXrveys, Ze also did not find a 
sXrvey that measXred discipline specific beliefs Zith respect to the mathematics edXcation of (/s. 
According to Cooney Shealy, and Arvold �1998� and Philip �2007�, beliefs are tied to the conte[t and this 
coXld be very different for different sitXations. ,n mathematics, as compared to other sXbMects, it is possible 
that the PS7s may assXme that langXage plays a minimal role in the teaching and learning of mathematics, 
despite evidence to the contrary �e.g., MoschNovich, 2010�. 7eachers Zho assXme that langXage plays a 
minimal role in the teaching and learning of mathematics then may be less liNely to adMXst their teaching in 
order to accommodate (/s. ,n fact misconceptions aboXt langXage lead to a high proportion of (/s being 
labeled Zith a learning disability Zhen they can converse in (nglish, bXt strXggle Zith the content, Zhich 
involves academic (nglish �Gandira 	 Contreras, 2009�. With these considerations, the goal of oXr stXdy 
Zas to design a valid and reliable measXre that e[amined the beliefs that PS7s had aboXt the mathematics 
edXcation of (/s.   

Theoretical Perspective 

7he overall framing of M((/S and the items in particXlar Zere gXided by non�deficit vieZs aboXt (/s 
and their commXnities �Civil, 2007� MoschNovich, 2010�. According to MoschNovich, ³deficit models 
stem from assXmptions aboXt learners and their commXnities based on race, ethnicity, S(S �socio�
economic statXs�, and other characteristics assXmed to be related in simple, and typically negative Zays to 
cognition and learning in general´ �p. 11�. 1on�deficit models, on the other hand, assXme that the (/ 
stXdents are part of different DiscoXrse commXnities and have valXable resoXrces that are assets Zhich 
teachers can Xse to develop the stXdents¶ NnoZledge �Civil, 2007� MoschNovich, 2010�. For e[ample, 
mathematical algorithms that stXdents may have stXdied in other coXntries coXld be Zelcomed by the 
teacher, vieZed as a resoXrce, and shared Zith other stXdents in the class. FXrther, the commXnities and 
parents of the (/s are also seen to have valXable NnoZledge that coXld be Xtili]ed in the classroom �Civil, 
2007�. 7hXs in framing and later scoring the items Ze assXmed, for e[ample, that bilingXalism Zas an asset 
rather than a hindrance to (/ stXdents and that parents from all commXnities fXndamentally cared aboXt 
the intellectXal development of their children, even if this Zas not visible to the teacher or did not adhere to 
a preconception of Zhat that caring shoXld looN liNe �e.g., attending parent�teacher conference, 
volXnteering in the classroom, etc.�. 2verall, the items for M((/S Zere draZn from recommendations 
from research, interactions Zith other mathematics edXcators, and other diversity sXrveys >refer to 
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Mc/eman 	 Fernandes �Xnder revieZ� for a revieZ of the literatXre that gXided the item development of 
M((/S@. 

Methods 

Sample 

M((/S Zas administered to 334 PS7s, aboXt 75� of Zhom Zere located at one Xniversity in the 
soXtheast of the United States. 2f the 330 responses Ze analy]ed �4 Zere determined to be oXtliers�, aboXt 
86.1� Zere female and aboXt 84.8� self�reported their race as ³White, not of +ispanic origin.´  
FXrthermore, a little more than 70� of the participants Zanted to teach grades .±5, Zhile aboXt the same 
percentage of participants had no prior teaching e[perience. Close to 72� had been e[posed to issXes 
involving (/s in prior coXrseZorN and aboXt 77� had been involved in some type of field e[perience 
dXring their teacher preparation program. Finally, aboXt 92� of the participants self�reported that they 
Zere not flXent in a langXage other than (nglish, thoXgh aboXt 85� did report that they had some 
e[perience in learning a second langXage.  

Instrument 

7he first iteration of M((/S consisted of tZo sections� the first Zas comprised of 8 demographic 
items Zhile the second had 26 items related to the teaching and learning of mathematics to (/s.  (ach item 
Zas measXred on a 5�point /iNert�type scale� Strongly Disagree �1�, Disagree �2�, Undecided �3�, Agree 
�4�, and Strongly Agree �5�. At the end of the sXrvey, participants Zere asNed to ansZer three open�ended 
TXestions to ascertain the readability and clarity of the instrXment. Content validity Zas determined by 
sending an initial set of items to 10 mathematics edXcation e[perts in the area of (/s. %ased on their 
feedbacN, Ze modified some of the items before the first pilot of M((/S. For e[ample, the langXage in 
several items Zas modified and additional items Zere inclXded.  

M((/S Zas administered online throXgh SXrveyShare �http���ZZZ.sXrveyshare.com� and thereafter 
the data Zere doZnloaded to SPSS 17 for analysis. Using oXr theoretical perspective as a basis, Ze reverse 
scored certain items that ZoXld reflect deficit beliefs based on oXr reading of the literatXre. For e[ample, 
the item ³Some (/
s home cXltXre negatively impacts their math learning´ Zas reverse coded Zith a PS7 
strongly agreeing scoring a 1 and strongly disagreeing scoring a 5. Since beliefs can only be inferred, it 
Zas conMectXred that a PS7 Zho believed that an (/¶s home cXltXre coXld negatively impact their 
mathematical learning ZoXld be less open to seeing certain (/s¶ home cXltXre as resoXrce in the 
classroom. ,n total, 14 of the 26 items on the sXrvey Zere reverse coded� these are shoZn Zith an r in 
7able 1. 1ote that there are 23 items in 7able 1 as three items Zere dropped in later analysis. 2ne of the 
dropped items Zas reverse coded.  

Statistical Analyses 

2Xr main goal Zas to establish constrXct validity of M((/S throXgh factor analysis and e[amine 
reliability of the resXlting sXbscales associated Zith the factors �also referred to as internal consistency�. 
We first scanned the data for oXtliers Xsing Mahalanobis distance. 1e[t, Ze e[amined the coefficient 
matri[, Zhich sXmmari]es the interrelations betZeen the set of items. We performed %artlett¶s test of 
sphericity to ensXre that the correlation matri[ Zas not an identity matri[, Zhich ZoXld indicate that there 
Zas no relationship betZeen the items. We e[amined the .aiser�Meyer�2lNin �.M2� statistic that 
indicates if the sample si]e Zas adeTXate relative to the 26 items in the instrXment. ,n addition to the 
overall .M2, Ze also e[amined the anti�image correlation matri[ for a MeasXre of Sampling AdeTXacy 
�MSA� for the individXal items. Pett, /acNey, and SXllivan �2003� recommended that the individXal MSA 
�nXmbers along the diagonal of the anti�image correlation matri[� shoXld be greater than 0.60 to ensXre the 
presence of Xnderlying factors. 

After this preliminary analysis, Ze proceeded to identify clXsters of inter�correlated items, XsXally 
referred to as factors, Zhich ZoXld indicate the varioXs dimensions related to oXr constrXct of the 
mathematics edXcation of (/s. ,t is important to note that in developing the items Ze had some conMectXres 
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based on the literatXre aboXt Zhat these dimensions might be. We Xsed e[ploratory factor analysis as 
opposed to confirmatory factor analysis becaXse Ze Zere Xncertain aboXt the dimensions, and in the 
process also Zanted to ensXre constrXct validity. 7here are different factor e[traction methods in SPSS 17, 
thoXgh Principal Component Analysis �PCA� and Principal A[is Factoring �PAF� are most Zidely Xsed 
�Pett, /acNey, 	 SXllivan, 2003�. ,n trying to determine the best method for oXr pXrposes, Ze relied on the 
advice of Pett, /acNey, and SXllivan to start Zith a preliminary solXtion Xsing PCA, refine the solXtion by 
e[amining the items that load on the varioXs factors �Zhere load refers to the correlation betZeen an item 
and factor�, and then develop a preliminary solXtion. 7his solXtion is then compared to the PAF solXtion on 
the same matri[ and the final solXtion is ³one that is the best fit and that maNes the most intXitive sense´ 
�Pett, /acNey, 	 SXllivan, 2003, p. 115�. 2nce Ze obtained oXr factors Ze ZorNed oXt the internal 
consistency of the items that made Xp a particXlar factor Xsing Cronbach¶s coefficient alphas.  

Results 

7he Mahalanobis distance for mXltivariate data �p � .001� �Stevens, 1992� 7abachnicN 	 Fidell, 1996� 
revealed foXr oXtliers that Zere dropped from the sXbseTXent analysis. 7hXs the total nXmber of responses 
e[amined Zas 330.  %artlett¶s test of sphericity Zas significant �chi�sTXare   1951.35, df   253, p < 0.001� 
indicating that there Zere relationships betZeen the items. 7he .aiser�Meyer�2lNin of 0.854 Zas greater 
than 0.7 sXggesting a sXfficient sample si]e �.aiser, 1974�. 7he diagonal of the anti�image correlation 
matri[ yielded the MeasXres of Sampling AdeTXacy �MSA� Zhich ranged from 0.54 to 0.91, Zith most 
valXes greater than 0.7 and the off�diagonal absolXte valXes Zere small, thXs sXggesting that the matri[ 
Zas factorable �Pett, /acNey, 	 SXllivan, 2003�.  

Factor Analysis 

,nitial PCA sXggested 7 factors that satisfied .aiser¶s rXle �.aiser, 1974� Zith eigenvalXes greater than 
1. 1ote that oXr goal in factor analysis Zas to redXce the nXmber of variables �items in the instrXment� into 
a smaller nXmber of factors that ZoXld accoXnt for as mXch of the variation betZeen the individXal 
variables. 7oZards this end, Ze chose factors Zith the largest eigenvalXes that ZoXld e[plain more of the 
variance than an individXal item. ,n e[ploratory factor analysis, once the initial solXtion is obtained, 
variables generally tend to load highly on a factor and have small loadings on others. %y rotating the factor 
a[es, the loading of a variable is increased on one of the e[tracted factors and is minimi]ed on the other 
factors �also called a simple strXctXre�. 7hXs rotation increases the interpretability of the factor as a groXp 
of items load highly on it. ,n trying to determine the nXmber of factors to retain after rotation, Pett, /acNey, 
and SXllivan �2003� sXggested retaining the feZest nXmber of factors that e[plained at least 50� of the 
variance and that the factors maNe intXitive sense in the given conte[t. With this in mind, Ze soXght to 
have at least 3 items load on a factor Zith a loading greater than 0.3, all the factors accoXnt for at least 50� 
of the variance, and that the resXlting item�factor correlation matri[ achieve simple strXctXre. A closer 
e[amination of the rotated matri[ Zith loadings that Zere more than 0.30, sXggested factor 6 comprised of 
items 18, 23, and 33, and items 23 and 29 loaded on factor 7. ,tems 33 and 29 loaded only on factors 6 and 
7, respectively, Zhile items 18 and 23 also loaded on factors 4 and 5. Since items 29 and 33 only loaded on 
6 and 7, Ze decided to rerXn the analysis ZithoXt these items. A sXbseTXent PCA Zith 9arima[ rotation 
yielded 6 factors Zith eigenvalXes more than 1 and several items that loaded on mXltiple factors. 7o maNe 
it easier for interpretation, Ze decided to looN at items that loaded 0.40 or more on a factor. Still there Zere 
5 items that loaded on mXltiple factors and after dropping these items one at a time in fXrther analyses, a 
decision Zas made to eliminate item 26. A rerXn of the PCA Zith 9arima[ rotation, in this case, e[tracted 
5 factors Zith eigenvalXes more than 1. 7he factors accoXnted for aboXt 52� of the variance in these 
items. 7able 1 displays the 23 items Zith loadings greater than 0.4 that loaded on 5 factors in an almost 
simple strXctXre �three items loaded on mXltiple factors�.  After Ze obtained this initial solXtion, Ze 
folloZed Pett, /acNey, and SXllivan¶s �2003� sXggestion and ran the PAF Zith 9arima[ rotation �Zith 
items 26, 29, and 33 dropped�. 7his yielded 4 items that did not load �!0.40� on any of the 5 factors� one of 
the factors had only 2 items, and another factor that Zas difficXlt to interpret. 7hXs Ze retained the 5 factor 
solXtion obtained Zith PCA and 9arima[ rotation as it Zas the one that most aligned Zith oXr e[traction 
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criteria �modifying the loadings from !0.30 to !0.40�. For the three items that loaded on mXltiple factors, 
Ze decided to associate them Zith the factor for Zhich a higher loading Zas demonstrated. 1ote that a 
consideration of loadings more than 0.45 ZoXld have yielded a simple strXctXre for the item�factor loading 
matri[ shoZn in 7able 1. 1ote that since Ze appro[imated simple strXctXre Zith the simpler orthogonal 
rotation �9arima[�, Ze avoided Xsing obliTXe rotation in the above analysis.  

Table 1: Factor Loadings 

 Items T LSC F LM C 
17 2pen to teaching (/s math.  0.52     
22 2pen to integrating (/¶s bacNgroXnd in math.  0.62     
27 AdMXst the langXage on math problems. 0.65     
28 FocXs on the langXage sNills. 0.67     
30 Accept (/¶s non�verbal commXnication.  0.70     
31 Accept alternative math algorithms. 0.55     
36 2pen to Xsing alternative math assessments. 0.57  �0.41�   
11 Fluency in more than one langXage.  0.65    
12r (nglish as only langXage of instrXction  0.75    
13r More important for beginning (/s to learn (nglish.  0.45    
14 2pen to Xse of native langXage.    �0.44� 0.56    
15r 1ative langXage Xse hampers learning (nglish.   0.50    
16 State math tests in different langXages.  0.50    
18r 5ich math discXssions.   0.61   
32r 7each (/s and non�(/s in the same Zay.    0.62   
34r Accommodations are Xnfair.   0.53   
35r Same standards for (/s and non�(/s.   0.79   
19r Math ideal for transition of beginning (/s.    0.71  
20r Conversational langXage.   �0.40� 0.64  
21r Math is not langXage intensive.    0.77  
23r (/¶s home cXltXre.     0.57 
24r Parents.     0.72 
25r Some ethnicities better at math.      0.71 

7 7eaching, /SC /angXage in school conte[t, F Fairness, /M /angXage and Mathematics, C CXltXre. 

%ased on the items that loaded on the 5 factors, and paying particXlar attention to the items that 
displayed higher loadings, Ze labeled the factors²%eliefs aboXt teaching �7� 7 items�, %eliefs aboXt 
langXage in the school conte[t �/SC� 6 items�, %eliefs aboXt fairness �F� 4 items�, %eliefs aboXt the 
interconnection of langXage and mathematics �/M� 3 items� and %eliefs aboXt cXltXre �C� 3 items�. 7he 
alpha coefficients are given in 7able 2.   

Table 2: Cronbach’s Coefficient Alphas  

 Alpha 
7eaching .79 
/angXage in School Conte[t .73 
Fairness .66 
/angXage and Mathematics .59 
CXltXre .48 
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Discussion 

7he development of a sXrvey and establishing validity and reliability is an evolving process.  ,n this 
first iteration, Ze determined content and constrXct validity along Zith internal consistency reliability. For 
the content validity Ze consXlted Zith e[perts Zithin the field of mathematics edXcation to assess the 
relevance and representation of the items Ze inclXded in oXr instrXment.  We Xsed Principal Component 
Factor Analysis �PCA� along Zith 9arima[ rotation to determine the constrXct validity of the Xnderlying 
factors that impact PS7s¶ beliefs aboXt the mathematics edXcation of (/s. 7o determine reliability of the 
factor sXbscales, Ze Xsed Cronbach¶s coefficient alpha. 7hese analyses point to the ne[t steps in the 
refinement of M((/S.  

Next Steps 

Cronbach¶s coefficient alphas for the tZo sXbscales /M and C are loZer than 0.6, Zhich is poor 
�%Xrns 	 %Xrns, 2008� and Zill need to be addressed in the ne[t phase of refinement and testing of 
M((/S. 7he presence of only 3 items in each of these sXbscales coXld be a possible reason for the loZ 
alphas. 7hXs one coXrse of action ZoXld be to increase the nXmber of items in this category. +oZever the 
inclXsion of additional items Zill need to taNe into the consideration the connection that issXes of cXltXre 
and edXcation have to oXtside inflXences sXch as political ideology. FXrthermore, hoZ a participant 
interprets particXlar Zords in the items is of importance to consider. 7herefore, Ze intend to intervieZ a 
groXp of PS7s to ascertain their interpretations of particXlar items. %y doing so, Ze Zill be able to refine 
the Zording of certain items that Zere dropped and�or add additional items. ,n either case, the goal Zill be 
to load the items on to the specific factors Ze have �and not to generate neZ factors�. 

7he intervieZs Zith the PS7s Zill also help Xs reframe items 36, 14 and 20 that loaded on mXltiple 
factors. ,n each case, deleting the item from the factor to Zhich it Zas assigned �based on the higher load� 
ZoXld redXce the alpha. 7herefore, a decision Zas made to retain each item and refine the Zording so that 
it Zas more liNely to load on the assigned factor. FXrther, by removing item 20 the /M factor ZoXld 
consist of only tZo items and not meet oXr criteria for retaining factors. Given the goal of M((/S is to 
e[amine PS7s¶ beliefs aboXt the mathematics edXcation of (/s, having a sXbscale related to the beliefs 
aboXt the interconnection of langXage and mathematics is important.  

,n the ne[t iteration of M((/S, once the items are refined, Ze intend to also carry oXt Confirmatory 
Factor Analysis �CFA� and test�retest reliability. Confirmatory Factor Analysis �CFA� alloZs Xs to test the 
five factors that Ze have.  7he test�retest reliability ensXres that the instrXment has temporal stability. 
Specifically Ze Zill administer M((/S to a groXp of PS7s at differing points in the semester �bXt no 
longer than a feZ ZeeNs of each other� to determine if there is a high correlation betZeen their scores at 
each point. 7he pXrpose of administering M((/S at mXltiple points Zithin a short period of time is to 
speaN to stability in the given constrXcts.  

Finally, oXr long�term goal is to establish predictive validity of the M((/S. 7his ZoXld reTXire 
tracNing the PS7s into their teaching careers to establish a relationship betZeen the PS7s performance on 
the M((/S and their teaching of (/s in their mathematics classes. 7he latter ZoXld reTXire the 
development of observational instrXments that coXld measXre the performance of the teacher in 
implementing best practices for teaching (/s. CXrrently, Ze are not aZare of sXch an instrXment.  

Implications 

7he Mathematics (dXcation of (nglish /earners Scale �M((/S� is a poZerfXl and necessary 
instrXment for teacher preparation programs. At the end of oXr validation and reliability process, Ze Zill 
have developed a measXre that can be Xsed to ascertain the beliefs of PS7s regarding the mathematics 
edXcation of (/s on a large scale, an XndertaNing that Ze have not come across in oXr revieZ of the 
literatXre. Additionally, among other things, M((/S can be shared Zith individXals in the field so that the 
effectiveness of particXlar interventions Zith (/s can be measXred.  

While still in the early stages of reliability and validity testing for oXr instrXment, Ze have generated 
some important implications for the field of mathematics edXcation, in general, and teacher edXcation, 
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specifically. 7hoXgh the content validity of M((/S Zas determined and only a feZ �aboXt 4�� 
participants reported any vagXe or confXsing TXestions, oXr initial analysis revealed that not all of the items 
Ze developed mapped onto oXr initial dimensions. ,n other Zords, some of the items in M((/S did not 
describe the beliefs Zith Zhich the Zording appeared. 7hXs the Xse of sXrveys that are not shoZn to be 
statistically validated and reliable may be problematic, as they may not alZays be measXring Zhat they 
appear to be on the sXrface.  
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