Methods Appendix:  Explanation of Reliability and Validity

Reliability and validity are important properties of instruments, especially those used to assess speech and language disorders for disability determination.  Every instrument must yield consistent measurement (i.e., it must be reliable) and must measure what it is intended to measure (i.e., it must be valid). QUOTE "31-33,38" 
31-33,38
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  Thus, an instrument measuring language disorders in children must consistently measure expressive and receptive language each time the instrument is administered.  The questions that measure expressive language ability must indeed measure aspects of expressive language and not measure receptive language abilities.

Both reliability and validity are required of an instrument, but reliability takes precedence over validity.  Specifically, an instrument that is valid but is not reliable (i.e., it does not produce consistent measurement) is not useful.  Moreover, reliability and validity are not absolute concepts.  Thus, it is correct to say that an instrument is reliable and valid for use with a particular population; it is not correct to say broadly that an instrument is reliable and valid.  If it is important that an instrument be reliable and valid for use with a particular population (e.g., children who are mentally retarded or hard of hearing), then the instrument developers must test the instrument with these populations and report reliability and validity data separately for them.

This chapter appendix describes the forms of reliability and validity considered in this evidence report, documenting the types of statistics typically used to measure reliability and validity and the thresholds typically used to assess “acceptability.”  

Reliability

Reliability of measurement refers to the extent to which the observed variation in scores is due to variation in the “true” score (i.e., the “true” value of an underlying construct such as expressive language or articulation) rather than random error.  Thus, the scores on an instrument, such as the TOLD-P:3 should not change unless underlying expressive or receptive language ability change.  That an instrument is reliable is a necessary condition for use; an instrument that does not produce consistent results has little utility.  When instrument developers measure reliability, they generally consider several types:  internal consistency (or inter-item consistency), test-retest, intra-rater, and inter-rater (or inter-observer) reliability.  

Internal Consistency Reliability

Internal consistency (inter-item consistency) reliability measures how well the individual items (or questions) within a scale or scales relate to composite scores (e.g., the individual questions that make up the various TOLD-P:3 subtests or the relationship of various subtests to the composite scores).  Typically, internal consistency is reported as coefficient alpha QUOTE "33" 
33
 or as Kuder-Richardson formula 20 (K-R 20) QUOTE "39" 
39
 if the instrument items are scored on a 5-point scale (e.g., 5 = never, 4 = occasionally) or dichotomously (e.g., correct-incorrect), respectively.  For scales or items measured on a continuous scale, instrument developers employ correlation coefficients (both the K-R 20 and coefficient alpha are correlation coefficients).

Some experts consider coefficients of 0.90 or greater acceptable for individual comparisons like those made in the evaluation of speech and language disorders; others suggest that 0.80 is an appropriate threshold for coefficient alpha. QUOTE "37,38,40,41" 
37,38,40,41

 QUOTE ""  ADDIN PROCITE ÿ\11\05‘\19\02\00\00\00\00\01\00\00‘\00\00\006H:\5C008\5CPeer Review Version\5CProCite DB\5CSPEECH FINAL.pdt\18Landis & Koch 1977 #4077\00\18\00 

 QUOTE ""  ADDIN PROCITE ÿ\11\05‘\19\02\00\00\00\00\01\00\00’\00\00\006H:\5C008\5CPeer Review Version\5CProCite DB\5CSPEECH FINAL.pdt\19Halmstadter GG 1964 #4087\00\19\00 

 QUOTE ""  ADDIN PROCITE ÿ\11\05‘\19\02\00\00\00\00\01\00\00�\00\00\006H:\5C008\5CPeer Review Version\5CProCite DB\5CSPEECH FINAL.pdt\13Domino G 2000 #4067\00\13\00 
  However, setting the threshold for coefficient alpha at 0.80 may be too strict for shorter scales because alpha increases as the number of items in the scale increases. QUOTE "38" 
38
 

Test-retest or Intra-rater Reliability

Test-retest reliability measures the consistency of scores obtained at two separate times.  Intra-rater reliability measures whether, upon repeated administration, the examiner or instrument assigns the same scores to an individual.  Both are reported as either correlation coefficients or as Cohen’s Kappa QUOTE "42" 
42
 depending upon how the scale is measured (e.g., as a continuous or dichotomous variable).  Typically, instrument developers report test-retest or intra-rater reliability as Cohen’s Kappa QUOTE "42" 
42
 for dichotomous scales or as a correlation coefficient for continuous scales.  Landis and Koch suggest that kappa values of less than 0.4 indicate poor agreement, 0.4 to 0.6 indicate moderate agreement, 0.61 to 0.8 suggest substantial agreement, and greater than 0.8 suggest almost perfect agreement. QUOTE "40" 
40

Inter-rater Reliability

Inter-rater reliability measures whether two observers or examiners score an individual, in this case an adult or child with a speech or language disorder, in the same way.  Typically, instrument developers report inter-rater reliability as Cohen’s Kappa QUOTE "42" 
42
 for dichotomous scales or as a correlation coefficient for continuous scales.  Thresholds similar to those described for test-retest and intra-rater reliability are used with inter-rater reliability.

Validity

The validity of an instrument refers to “how well it measures what it purports to measure”(p. 83). QUOTE "32" 
32
  When a test developer validates or examines the validity of an instrument, she or he broadly examines the relationships between an individual’s performance on the instrument and particular observable facts about the behaviors studied.  In the case of a patient’s expressive language abilities, the instrument items that are designed to measure expressive language should indeed measure the individual’s ability.  The procedures for evaluating validity have been given a variety of names over the years.  We employ the names given in the 1999 Standards ( content-related, construct-related, and criterion-related validation. QUOTE "28" 
28
 

As we described earlier for reliability, validity should not be couched in terms of whether an instrument is “valid or not.”  Rather, the correct way to think about it is whether the instrument is valid for a particular purpose, population, and situation.

Content-related Validity 

When evaluating content validity, test developers typically examine whether the items in the instrument adequately cover and represent the dimension(s) to be measured.  As such, the evaluation of content validity is a subjective assessment, often conducted by experts, of how appropriate the items included in the instrument are.  Typically, content validity assessment involves an organized review to make certain that relevant items are included and that inappropriate items are not.
Construct-related Validity 

Construct validity is defined as “the extent to which the test may be said to measure a theoretical construct or trait”(p. 153). QUOTE "31" 
31
  Construct validity involves the gradual accumulation of information from a variety of sources and studies, where test developers look for correspondence between the theory and available data. QUOTE "31,33,38" 
31,33,38
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Convergent and divergent (or discriminant) validation are important aspects of construct validation activities. QUOTE "31,33,38" 
31,33,38
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  With convergent validity, test developers are interested in whether a particular instrument correlates highly with variables or characteristics that it should correlate highly with.  For example, an instrument measuring articulation should correlate highly with other instruments that measure articulation.  Divergent (or discriminant) validity is present when an instrument does not correlate significantly with variables from which it should differ.  Typically, instrument developers report construct validity in the form of correlation coefficients between items on the instrument (or composite measures) representing a particular theoretical construct and other characteristics of the instrument.  Factor analysis is often employed to identify underlying behavioral traits.  In practice, instrument developers use factor analysis to identify items or subscales that are related to each other and to a particular traits of interest (e.g., verbal comprehension as measured by subscales addressing vocabulary, sentence completion skills). QUOTE "31" 
31

Criterion-related Validity 

Criterion-related validity is a measure of how effective an instrument is in predicting an individual’s performance in specific activities, such as performance on another similar instrument or future behaviors.  In evaluating criterion validity, performance on an instrument “is checked against a criterion, that is, a direct and independent measure of that which the test is designed to predict”(p. 145). QUOTE "31" 
31
  In the case of evaluation for speech, language, or voice disorders, the criterion might be performance on another instrument (concurrent validity) or future communicative function or performance (predictive validity).

Concurrent Validity 

With concurrent validity, test developers are interested in the individual’s performance on two instruments given simultaneously or after a short interval. QUOTE "28,31" 
28,31
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  The main purpose of concurrent validity testing is to develop an instrument as a substitute for a more time- and/or resource-intensive assessment procedure. QUOTE "31" 
31
  Concurrent validity is measured as a correlation between the instrument and the criterion instrument; high correlation indicates concurrent validity.  For concurrent validity testing, a critical factor is that the criterion instrument be a “gold standard,” that is, an instrument that is relevant and well-known with demonstrated psychometric properties. QUOTE "31" 
31
  Both concurrent and predictive validity are typically presented as correlation coefficients between the instrument and the criterion instrument or behavior; a high correlation.

Predictive Validity 

With predictive validity, test developers are interested in whether the individual’s performance on a particular instrument can be used to predict future events or performance.  Predictive validity differs from concurrent validity primarily in that the interval between the administration of the instrument of interest and the latter measurement of behavior or performance is much longer.  As with concurrent validity, instrument developers report predictive validity in terms of correlation coefficients.
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