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ABSTRACT 

The data is useless if the measure is not reliable and valid. The current paper is an attempt to bridge 

the gap of developmental issues regarding theory and practice of valid scales. The researches on the 

scale development practices found very few sound practices among management sciences practitioners 

and researchers engaged in new scale development (Razzaq & Aftab, 2015; Hinkin, 1995). Similarly, 

Fornaciari, Sherlock, Ritchie, & Lund (2005) reported in their analysis of methodologies and practices 

of scale development from 1994- 2004 that only 6% studied conducted confirmatory factor analysis for 

scale development and only 3% mentioned descriminant validity. One of the main reasons is that 

developing valid and accurate scales is an ardent and lengthy process, therefore, in general researchers 

tend to develop measures without going through the rigorous procedure of scale development (Schmitt, 

1991). The trend of developing scale is escalated but the lack of rigorous procedure to develop and 

validate the scale remains a grey area (Razzaq, 2017). A step wise guide is proposed integrating main 

theories from  Domain of the content  to evaluating the items (Item correlations, Cronbach Alpha, EFA 

(PCA) reconfirmed by CFA for new scales and  establishing content, Construct and Criterion validity. 
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INTRODUCTION 

The proposed theories are established with empirical evidence. For these scales are developed to 

empirically check the relationship and apply statistical procedures to confirm the hypothesized 

relationships. The surveys are conducted to provide quantitative descriptions to trends, opinions, 

attitudes by studying the sample and inferring on the population (Creswell, 2014). The goal of the 

survey is to derive comparable data through scales across subsets of the chosen sample so that the 

similarities and the differences can be found (Cooper & Schindler, 2006). 

There are three ways that the mangement data can be obtained, by using already measured data 

(secondary data), or by using already established scale to collect primary data and lastly if none of the 

above categories provide information on the required variable then the data is collected using specially 

designed instruments (Krishnaswamy, Sinakumar, & Mathirajan, 2009). The measure is defined as, “ 

the assignemnet of numbers to objects to present amount of degrees of a property possessed by all of 

the objects” (Kerlinger, 1973). Therefore, the numbers represent the same relevent relations as the 

objects they represent. In social sciences “scaling” means to quantify the subjective abstract measure 

like behaviours, so a number is assigned to some of the characteristics of the construct in question 

(Edward,1957).  

Hinkins (1995) in his research for scale development practices in management sciences asserted 

that as management sciences research is almost dependant on data collected from surveys, hence a lot 

of decision making is dependent on the survey. Therefore, the methodological or reporting errors in the 

developmental procedure could impede the progress of the discipline itself.  His research found very 

few sound practices among management sciences new scale development and focused on three key 

areas of questionnaire development, Instrument item generation, Scale development and Scale 

evaluation. 

Fornaciari, Sherlock, Ritchie, & Lund (2005) examined the new scale development studies 

published during 1996-2004 and analysed their methodology for scale development. Following are the 

main results of their study. 
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• For item generation only 71 percent of the authors reported how scale items were developed. 

61 percent used deductive methods from established theories for item generation. About 87 

percent of studies elaborated the sample however, 77 percent clearly described their sampling 

technique.  

• For Scale Development only 55 percent of the studies reported using factor analysis for 

construct evaluation.  About half of the studies reporting using factor analysis did not provide 

factor retention criteria. Only 19 percent studies explained Eigenvalues and 26 percent 

explained variance of the factors. Only 6 percent of the studies reported performing 

confirmatory factor analysis. For internal consistency Coefficient alpha was reported in 52 

percent of the sample.  

• For Scale Evaluation the most surprising finding was only 32 percent reported on practices 

used in the area of scale evaluation. Only 3 percent mentioned discriminant validity and 29 

percent tested measures on additional groups.  

Although the number of empirical articles published in the MSR (Management, Spirituality and 

religion) domain reveals that the number of articles published between 2001-2004 was almost doubled 

than the scale development articles published during 1996-2000, still many researchers ignored or did 

not report crucial elements of new scale development, calling for more rigorous and sound measures 

development practices (Fornaciari, Sherlock, Ritchie, & Lund, 2005). The researchers conducted on 

scale development practices among management sciences revealed a lot of ambiguous methodology, 

entailing to study further the scale development process and its crucial elements (Razzaq, 2017; Razzaq 

& Aftab, 2015). Following section will discuss and converge the suggestions of different theorists for 

how to develop scales. 

Steps for New Scale Development 

Scales are mostly developed by using factor analysis (Devellis, 2012). It is done to ensure that the 

questions asked are relevant to the construct one desires to gauge (Fields, 2005) and explains which 

linear components exist within the data. Devellis (2012) in his book, “Scale development Theory and 

Applications” elicit following steps for new scale development in Applied Social Research Methods 

Series. 

1. To determine precisely what is to be measured. This is done by examining the existing theories’ 

critique and then formulating one’s own theoretical framework on the gaps found in the literature. 

First ascertain the Domain of the content. In the next step definitions are generated and 

operationalized. The items are phrased according to the operationalized definitions.  

2. Generate an item of pool. This is done after operational definitions are generated and based on 

these definitions sufficient items are generated for each variable about 3-4 times larger than the 

final score. However, for large scale it may be 50% more than the final scale. The final items as 

highlighted by the practitioners and determining the format for scale e.g. Likert scale  

3. Let the initial item pool be reviewed by experts in the field. Based on their opinion and 

recommendations final items are retained for the developed scale. Devellis also recommends for 

more than 1 item per variable at least.  

4. Administer the refined scale to the target population sample. The variables themselves are 

explained in the survey instrument.  

5. Evaluate the items using item correlations, Cronbach Alpha, Exploratory Factor Analysis 

(Principal Component Analysis) and the items dropped in PCA are reconfirmed by Confirmatory 

Factor Analysis. Same data for new scale development is recommended for EFA and CFA 

(Devellis, 2012).  

Scales are assessed for reliability as a pre-requisite of their validities and because we need stable 

measures free from random errors, for traits like personality and emotional Intelligence (EQ) are 

assumed to be stable measure and are not supposed to fluctuate in erratic ways for normal persons 

(Mitchell & Jolley, 2013).  The questions/items in the scale not only have to be consistent but their 

answer should provide relevant information regarding the construct, in another words the items asked 

should tap the construct. Therefore, quality of the results from the scale items reflects appropriateness 

and accuracy of the procedures applied to answer the research questions regarding a construct, this 

concept is known as validity (Kumar, 2011). There are two types of validities: internal and external 

validity. The external validity is concerned with the generalizability of the findings of the measure 

outside the controlled conditions or for samples with different characteristics than the original (usually 
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for experimental designs), whereas internal validity is the ability of the instrument to measure the 

construct it was supposed to measure (Krishnaswamy, Sinakumar, & Mathirajan, 2009). There are three 

types of Internal validities, Content validity also known as logical validity, Criterion related validity 

which is further divided into predictive validity and concurrent validity and Construct validity which is 

divided into convergent and discriminant validity (Mark & Jolley, 2013; Sekaran & Bougie, 201; 

Zikmund, 2006).  

Reliability analysis can be done through Cronbach Alpha. For validity analysis Subject Matter 

Experts (SME) opinion can be taken for content validity. Content validity is used in order to select the 

specific range of the contents (Nunnally & Bernstein, 1994). Content validity can also be inferred by 

the high factor loadings in EFA. However statistical significance of construct validity using EFA is 

established with communalities extraction equal to or greater than 0.5 (Yong & Pearce, 2013). Factors 

may be retained using on Eigen value rule of > 1 (Thompson & Daniel, 1996) and by the results in the 

rotated component matrix. The high factor loadings also show the content validity of the construct items 

(Fararah & Al-Swidi, 2013; Hair et.a., 2010; Chin, 1998). 

To establish Criteraian related validty it is done through establishing concurrent validity  which 

is when a known population sample differ on the criteria the scale was supposed to measure, like a 

happiness scale should differentiate happy or unhappy people, reserachers have used criterias like 

performance, tenure oe even income (Dulewics & Goleman, 2000). Similarly criterian related validity 

can be established through predictive validty which is concerned with how well a future event can be 

forecasted by a measure  for exapmle a measure that can accurately predict suitablity of a candidate for 

a profession (Adam, Khan, & Raeside, 2014; Krishnaswamy, Sinakumar, & Mathirajan, 2009; 

Zikmund, 2006). 

Whereas, Construct validity is concerned about a theoretical relationship between variables. It 

is a more sophisticated statistical procedures to establish validity of the instrument as it can only be 

assessed indirectly by an observable indicator as most latent contructs like EQ can not be observed 

directly (Adam, Khan, & Raeside, 2014; Devellis, 2012). There are two ways to establish construct 

validity though convergent and discriment validity. Convergent validity can be established though 

Confirmatory Factor Analysis (CFA) though item reliabilty, composite reliability and average variance 

extracted (Fararah & Al-Swidi, 2013;Hair et.al.,2010; Bagozzi & Yi,1998) or through correlation 

analysis with another establish scale for the same construct (Sekaran & Bougie, 2011). Discriminant 

validity can be established either though correlation matrix of factors of the construct and putting square 

root of average variance extracted in diagonal places, if the diagonal score is higher the validity is 

established (Fararah & Al-Swidi, 2013; Fornell & Larcker,1981) or/and when the measure show nill to 

very weak correlations with measures of another construct like EQ should not show high crrelations 

with mood scales. Criterion related validity and Construct validity should be ensured for new scales 

(Devellis, 2012). 

The research community in psychometrics have a consensus that the best way to  develop 

questionnaires are mostly using factor analysis (Creswell, 2014; Devellis, 2012; Dyer, 2012; Bar-On 

,1997a; Cooper & Schindler, 2006; Field, 2005; Stys & Brown, 2004; Mayer, Salovey, & Caruso, 2004; 

Boyatzis, Petrides & Furnham, 2003; Goleman, & Rhee, 1999; Jr. Raymond & Little, 2003; Dulewicz 

& Higgs,1999; Lewis-Beck, 1994. Factor analysis is used to measure the construct validity of the 

questionnaire. The validity test most commonly used is Exploratory Factor Analysis (EFA). It works 

by summarizing a large set of items into smaller set of components that measuring the same thing 

(Lewis-Beck, 1994; Brown, 2006). Therefore, it reduces larger number of dimensions into more 

meaningful number that enables researcher to cluster the same items together. Principal Component 

Analysis (PCA) transforms a number of correlated variables into a smaller number of uncorrelated 

variables (factors) and show how a particular variable might contribute to that component. This 

statistical technique clusters a number of correlating variables to factors (Lewis-Beck, 1994; Brown, 

2006) and helps reduce the dimensions. The items that best describe content domain are selected. 

Suitability is ensured using the Kaiser-Mayer-Olkin (KMO) test. The KMO test measures the 

adequacy of a sample in terms of the distribution of values for the execution of factor analysis (Geourge 

& Mallery, 1999; Field, 2009). The other Bartlett’s test measures the null hypothesis that initial 

correlation matrix is an identity matrix (Field, 2009).  

Each principal component is also called as an Eigenvector. The enormity of the vector is 

indicated by the Eigen value which is the variance on the new factors that are successively extracted. 
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In factor analysis, the most common technique used for taking decision is an eigenvalue above one 

considered as statistically significant (Olson, Slater, & Hult, 2005) another key parameter observed is 

the correlation of the variable and the factors extracted which are called factor loadings. Factor loadings 

are important to judge which variables are related to which factors.  

Factor Rotation is employed to improve the explanatory power of the variables by extracting 

distinct factors. The form of rotation employed in most studies is varimax which is the most common 

form of rotation. This is an orthogonal form of rotation which is typically used with Principal 

Component Analysis (Tabachnik and Fidell, 200) using Kaiser Normalization. Finally a confirmatory 

factor analysis and average variance extracted can be conducted to assess the construct validity.  

 
Fig. 1 Reliability and Validity Analysis Road Map for New Scale Development. Source: Razzaq (2017) 

There are certain similarities between EFA and CFA as these techniques are based on 

assumptions of linear statistical models and assume a normal distribution. Both mentioned techniques 

make use of measurable variables and work on latent constructs (Holtzman, 2014). But the main 

difference lies where CFA requires specification of a model as a priori including number of factors and 

which items belong to what factor, therefore it is based either on a model based on established theory 

or grounded in theory with errors explicitly mentioned. Whereas EFA determines the factor structure 

of the model by explaining maximum amount of variance (Prudon, 2015). 

To sum it up following procedure is suggested to develop new scales as suggested by Razzaq 

(2017), Devellis (2012), Dyer (2012) Duas & Ashkanasy (2005);  

1. To determine precisely what is to be measured 

2. Domain of the content should be established existing literature and theories. Construct 

Development is an inductive process grounded in existing theories (Cronbach & Meehl, 1955)   

3. Definitions are generated & operationalized. The items are phrased according to definitions. 

4. Generate an item of pool (1:5 or for more than 30 variables Twice as many) 

5. Determining the format for scale ( e.g Likert Scale 1-5 ) 

6. Let initial item pool be reviewed by experts in field 

7. Asses for face validity and then Pilot test 

8. Refine the scale   

9. Administer the refined scale to the target population sample 

10. Evaluate the items (Item correlations, Cronbach Alpha, EFA (PCA) reconfirmed by CFA for 

new scales) 

11. Establish content, Construct and Criterion validity 
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The following figure provide a pictorial view how to establish reliability and validity for the 

newly developed scale the startegy employeed to establish relaibilty and validity of EQFS© and the 

subsequent sections presents the results of establishing validities. 

This paper was a step forward to reiterate the importance of sound practices in developing 

scales. Hopefully the research attention towards the field will bring theorists together to come up with 

novel ways to develop valid and reliable scales. 
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