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Validity

• “soundness of interpretation of a test” (Thomas, 

Nelson, & Silverman, 2005, p. 193)

• Does a test measure what its supposed to 

measure?

• Is the interpretation made from the test results 

reasonable?  How true is it?

• Important when reviewing other studies

– Why have they chosen specific tests/measurements?

• Important when you as the researcher select a 

test

• How do you know if it is valid?  

– Its a matter of degree.

Types of Validity

• Logical/face validity

– Does it appear to be a good measure?

– Important starting point

• Content Validity

– Does it include all the important elements?

• Construct Validity

– Characteristic may not be directly observable

– Do the sum of the constructs equal the whole?

• Can examine differences in groups, or before and 

after a treatment

• Criterion Validity

– Is there a known valid (or truthful) 

measure? How does your test compare?

– Concurrent Validity

• Relate/correlate to other known criterion(s) now

• i.e. judges/expert ratings, other test

– Predictive validity

• Will it predict a criterion at a future time?

• Can the predictor scores predict the criterion?

How do we measure/assess 

validity…  statistically?

• Content validity

– Are all the elements included?

• First examine subjectively

• Statistically can use factor analysis, cluster analysis, 

linear modeling

• i.e. Physical Fitness example, surveys, written tests

• Construct Validity
– If all the parts equal the whole than one should find:

• Differences between known groups (t-tests, ANOVA)

• Differences before and after treatment

– Dependent t-tests or repeated measures ANOVA

Concurrent Validity

• Correlate scores with scores from other 

known criterion (also multiple regression) 

• Pearson’s rxy can be validity coefficient

• Shoot for rxy ≥ .80

• Samples include:

– Other known valid test (i.e. underwater 

weighing for % body fat)

– Expert ratings

• Could have problems finding a good 

(valid, reliable) criterion score
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Sit and Reach (SR) Study

• Lemmink, Kemper, de Greef, Rispens and Stevens 

(2003)

• Used American Academy of Orthopedic Surgeons 

procedures for ROM as criterions of hamstring 

flexibility and lower back flexibility

• Looked at correlations

• Used stepwise multiple regression

• Compared shared variance explained by both 

regular and modified SR for older men and women.

• Found moderate support for SR to assess hamstring 

flexibility, but not for lower back flexibility

http://www.worldar.com/endurance/sitreach.htm

Predictive Validity

• Correlate scores with scores from other 

known criterion at a future time (can 

also use multiple regression)

• Shoot for r or R ≥ .80

• i.e. future injury rates, future GPA, 

future test scores on national exams

Other considerations

• If using multiple regression for 

validation, it tends to be population 

specific

• Cross-validation

– Generate new sample from same parent 

population

– Apply regression equation to verify if it is 

still significant

Reliability

• Indication of consistency or stability of 

measurement

• Necessary ingredient for validity

– A test must be reliable for it to be valid

– If a test can not give you the same score 

time after time, how can it be a valid

measure of that characteristic?

Measurement Error

• Observed score = true score + error score

X =      t            +      e

• Measurement error may be attributed to following 

factors:

– Lack of agreement or consistency among 

scorers

– Lack of consistent performance by the 

individual tested

– Failure of instrument to measure consistently

– Failure of tester to follow standardized testing 

procedures

Measuring Reliability

• Degree of reliability expressed as a 

correlation (0 – +1.00)

• Interclass correlation (i.e. Pearson)

– Problems in assessing reliability, rxx’

• Intraclass reliability

– Can be obtained from a repeated 

measures ANOVA (or from SPSS)

R = (MSs – MSE)/MSs  where  

MSE = SST + SSR

dfT + dfR

Therefore, 

do NOT use 

this for 

reliability!
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SPSS Example

• Test scores – given 3 times to a sample 

of participants (data file: reliability.sav)

• How reliable (stable) are the scores?

• Repeated measures ANOVA results

• Calculate MSE and then R

• Effect of amount of score spread on 

reliability
• Baumgartner (2000) – good overview of stability

Calculating R 

from repeated measures ANOVA

Tests of Within-Subjects  Effects

Measure: MEASURE_1

.450 2 .225 .182 .834

.450 1.263 .356 .182 .729

.450 1.286 .350 .182 .734

.450 1.000 .450 .182 .672

96.217 78 1.234

96.217 49.273 1.953

96.217 50.161 1.918

96.217 39.000 2.467

Sphericity  Assumed

Greenhouse-Geisser

Huynh-Feldt

Low er-bound

Sphericity  Assumed

Greenhouse-Geisser

Huynh-Feldt

Low er-bound

Source

trial

Error(trial)

Type III Sum

of Squares df Mean Square F Sig.

Tests of Between-Subjects Effects

Measure: MEASURE_1

Transformed Variable: Average

151443.075 1 151443.075 2395.806 .000

2465.258 39 63.212

Source

Intercept

Error

Type III Sum

of Squares df Mean Square F Sig.

SPSS Example

• Using Reliability Analysis results in 

SPSS to get R directly

– Intraclass correlation R

• Analyze  scale  reliability analysis

– Move over the 3 trials

– Scale label = trials

– Statistics – check 

• item statistics,

• Intraclass correlation

– Model = 2-way mixed

Intraclass Correlation

Item Statis tics

35.53 4.723 40

35.60 4.673 40

35.45 4.641 40

trial1

trial2

trial3

Mean Std. Deviation N

Intraclass  Corre lation Coefficient

.944b .907 .968 51.244 39.0 78 .000

.980c .967 .989 51.244 39.0 78 .000

Single Measures

Average Measures

Intraclass

Correlation
a

Low er Bound Upper Bound

95% Conf idence Interval

Value df1 df2 Sig

F Test w ith True Value 0

Tw o-w ay mixed effec ts model w here people ef fects are random and measures ef fects are f ixed.

Type C intraclass correlation coef ficients  us ing a cons istency definition-the betw een-measure variance is

exc luded f rom the denominator variance.

a. 

The estimator is the same, w hether the interaction ef fect is present or not.b. 

This estimate is computed assuming the interaction effec t is absent, because it is not es timable otherw ise.c. 

If you plan on using only one score, R = .944

If you plan on using the mean of the 3 scores, R = .980

Measures of Establishing 

Reliability

• Stability

– Stability of the test measure from day to 

day

– Use test/retest method

– Suggested 1-7 days as long as “ability” has 

not changed

• Alternate Forms (parallel forms) Method

– Give both tests to a sample

• Internal Consistency

– Same day test-retest

– Split half or Kuder-Richardson (may see on 

some testing software)

– Multiple trial tests  and other scales–

Cronbach Alpha (mean of all correlations)

• SPSS – Alpha

• Want .7 or higher

Acceptable reliability levels ? .70 is minimum

– if R > .80, 50-100 subjects is adequate

– if R < .80, should have > 100 subjects
(Baumgartner et al., 2003)
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SPSS example for 

questionnaire data

• File scalev3.sav

• Explained on p. ____

• Attitudes towards recycling

• Likert scale: 1(strongly agree) to 5 

(strongly disagree)

• Some items had reverse scoring – have 

been corrected (variables ending in R)

• Conduct alpha and split half reliabilities

• Analyze  Scale  Reliability Analysis

Internal consistency results

Re liability Statistics

.899 .907 20

Cronbach's

Alpha

Cronbach's

Alpha Based

on

Standardized

Items N of  Items

Item-Total Statistics

72.85 107.106 .546 .726 .894

72.92 106.418 .465 .842 .897

72.54 108.041 .605 .783 .893

72.35 108.617 .618 .700 .894

72.79 101.147 .710 .751 .889

72.48 105.148 .635 .813 .892

73.13 114.707 .062 .380 .910

72.58 108.248 .530 .821 .895

73.46 112.466 .240 .378 .902

72.94 106.060 .467 .785 .897

72.85 106.766 .515 .720 .895

72.42 106.121 .710 .769 .891

73.02 106.489 .678 .794 .892

73.23 105.329 .550 .761 .894

73.21 102.722 .590 .869 .893

72.90 103.797 .600 .733 .892

73.79 103.530 .555 .782 .894

72.85 106.425 .630 .695 .892

73.81 105.219 .554 .771 .894

73.31 106.517 .601 .615 .893

q_a

q_c

q_d

q_e

q_f

q_j

q_n

q_o

q_s

q_t

q_bR

q_gR

q_hR

q_iR

q_kR

q_lR

q_mR

q_pR

q_qR

q_rR

Scale Mean if

Item Deleted

Scale

Variance if

Item Deleted

Corrected

Item-Total

Correlation

Squared

Multiple

Correlation

Cronbach's

Alpha if Item

Deleted

Cronbach’s alpha for 

the ATR scale from the 

current sample was 

acceptable at .899

Item analysis on 

question N 

indicate that it 

may need to be 

replaced as it is 

inconsistent 

with rest of scale

Intertester Reliability

OBJECTIVITY

• Examines consistency of scoring across 

raters or judges

• Have more than one tester gather data

• If have multiple coders:

– Inter-observer agreement (IOA)

IOA =  #agreements                  ]

(#agreements + #disagreements)

– Cohen’s Kappa 

• looks at level of agreement between 2 raters

• And takes into account the variability in agreement

• Excellent (≥.75); Fair to Good (.40-.74); Poor (<.40)

Example

“Intertester Reliability and Validity of Motion 

Assessments During Lumbar Spine 

Accessory Motion Testing”*

* Landel, Kulig, Fredericson, Li & Powers (2008) in Physical Therapy, 88 (1), 43-49)

Kappa = .71

good

Kappa can also be used for assessing validity

Kappa = .29

poor

Kappa = .04

Very poor;

Procedure is 

not valid at all

Obtaining Kappa in SPSS

• Kappa is one of statistics obtainable in 

Crosstabs

• Instructions can be found at:

http://wpe.info/vault/wood07/Wood07.pdf

http://wpe.info/vault/wood07/Wood07.pdf

