

Hayward, Stewart, Phillips, Norris, & Lovell
12

Test Review: Woodcock-Johnson Tests of Achievement III (WJ-III)

	Name of Test: Woodcock-Johnson Tests of Achievement III (WJ-III)

	Author(s): Woodcock, McGrew, and Mather

	Publisher/Year: Riverside Publishing, 1989, 2001

	Forms: parallel forms A and B

	Age Range: 2 years to 90 years Comment: The Buros reviewer states: “The battery was standardized on a sample from age 2 to 90; however, the test is most applicable to a school-aged population centered around age 10” (Cizek & Sandoval, 2003, p. 1024 . 

	Norming Sample: 

The norming study was conducted over the period from 1996 to 1999. The authors co-normed WJIII COG and WJIII ACH.

Total Number: 8 818
Number and Age: The sample was comprised of preschool (n=1 143), school age kindergarten though Grade 12, and adults (n=1 843).

Location: The norming sample represented four major geographic U.S. regions.
Demographics: Geographic region, gender, race, ethnicity, community size, and education or employment status were reported.
Rural/Urban: Communities were reported by size.

SES: Information was not provided.
Other (Please Specify): Adult demographics were also reported by employment, education, and occupational levels.



	Summary Prepared By (Name and Date): Eleanor Stewart October and December 2007

	Test Description/Overview:

The kit for Form B was available for review. The test kit consists of a vinyl carrying case that contains: examiner’s manual, technical manual, examiner’s training workbook, standard test book and extended test book (both are ringed binders that can be set up as easels), CD Compuscore and Profiles Program, the subject response booklet, scoring guides for Test 2 Reading Fluency and Test 6 Math Fluency (these are plastic sheets that I believe are used as a grid for scoring the student’s response form), and a sheet of updated tables for the WJIII ACH Form B. An audiotape is used for specified subtests. These subtests are identified in the test book and examiner’s manual with an icon. 

The Woodcock-Johnson III Tests of Achievement consists of a comprehensive set of subtests that aim to assess the student’s academic achievement and cognitive abilities. To do so, the authors have assembled an array of tasks that tap a range of skills that contribute to academic achievement. The WJIII is comprised of two separate batteries, the WJIII Test of Cognitive Abilities (WJIII COG) and the WJIII Tests of Achievement (WJIII ACH). Each is further divided into Standard and Extended subtests. The WJIII ACH was available for review. It consists of 12 subtests and 10 extended subtests (see list below under Areas Tested). 

Theory: The WJIII is based on the model proposed by Cattell (1941, 1943, 1950), Horn (1965, 1988, 1989), and Carroll (1979) (referred to as the CHC model) and brings together two similar theories about cognitive abilities (reported in McGrew & Woodcock, 2001, pp. 11-12). The Buros reviewer provided this summary of the model as it relates to the WJIII:

“The foundation of the WJ III rests on theoretical and empirical work on the structure of human cognitive functioning conducted over the past several decades. Specifically, the WJ III is aligned with a stratified model of intellectual abilities defined and refined by Cattell, Horn, and Carroll. This perspective is referred to as the CHC theory of cognitive abilities; support for the CHC perspective relies heavily on the scores of factor-analytic studies conducted to test and refine the theory. In essence, CHC theory posits a single general factor (General Intelligence), which subsumes eight broad categories of abilities (called Stratum II abilities, such as Fluid Intelligence, General Memory and Learning, and Processing Speed), which, in turn, are derived from 69 specific or 'narrow abilities' (called Stratum I abilities, such as Lexical Knowledge, Closure Speed, Musical Discrimination, Associative Memory, and Mental-Comparison Speed). An abundance of empirical support for this structure exists-much of it is referenced or described in the technical manual-and it is clear that the CHC theoretical model suffused the conceptualization and revisions of the WJ III” (Cizek & Sandoval, 2003, p. 1022).

The reviewers caution that the authors do not give enough information about how the model guided the development of the particular test items, however.
Purpose of Test: The purpose of this test is to assess academic strengths and weaknesses and to assess cognitive abilities.

Areas Tested: WJIII ACH consists of 12 subtests and 10 extended battery tests. The Standard Test consists of:

1. Letter-word identification

2. Reading fluency
3. Story recall
4. Understanding directions
5. Calculation
6. Math fluency
7. Spelling
8. Writing fluency
9. Passage comprehension
10. Applied problems
11. Writing samples
12. Story recall-delayed 
Extended tests are: 

13. Word attack

14. Picture vocabulary

15. Oral comprehension

16. Editing

17. Reading vocabulary A–synonyms, B- antonyms, C analogies

18. Quantitative concepts- A concepts, B number series,

19. Academic knowledge-science, social studies, humanities

20. Spelling of sounds

21. Sound awareness- rhyming, deletion, substitution, reversals 

22. Punctuation and capitalization
Areas Tested: 

· Oral Language  FORMCHECKBOX 
 Vocabulary  FORMCHECKBOX 
 Grammar  FORMCHECKBOX 
 Narratives  FORMCHECKBOX 
 Other (Please Specify)

· Print Knowledge  FORMCHECKBOX 
 Environmental Print  FORMCHECKBOX 
 Alphabet  FORMCHECKBOX 
 Other (Please Specify) rebus

· Phonological Awareness  FORMCHECKBOX 
 Segmenting  FORMCHECKBOX 
 Blending  FORMCHECKBOX 
 Elision  FORMCHECKBOX 
 Rhyming  FORMCHECKBOX 
 Other (Please Specify) substitution, deletion, reversal

· Reading  FORMCHECKBOX 
 Single Word Reading/Decoding  FORMCHECKBOX 
 Comprehension

·  FORMCHECKBOX 
 Spelling  FORMCHECKBOX 
 Other (Please Specify)
· Writing  FORMCHECKBOX 
 Letter Formation  FORMCHECKBOX 
 Capitalization  FORMCHECKBOX 
 Punctuation  FORMCHECKBOX 
 Conventional Structures  FORMCHECKBOX 
 Word Choice  FORMCHECKBOX 
 Details  FORMCHECKBOX 
 Other (Please Specify) 

· Listening  FORMCHECKBOX 
 Lexical  FORMCHECKBOX 
 Syntactic  FORMCHECKBOX 
 Supralinguistic 
Who can Administer: The authors state that because examiner qualifications will vary according to jurisdiction, specific professions are not identified. They state that the examiner should have graduate level course and practicum experience.

Administration Time: Administration time varies according to which tests and clusters are administered. 



	Test Administration (General and Subtests): 

General administration is described in Chapter 3 of the examiner’s manual and in the test books at the beginning of each test. Icons on the tabs in the test books allow the examiner to quickly identify the presentation mode and materials needed. For example, a set of headphones indicates that audio presentation is used. The test set-up is illustrated in Figure 3 in the examiner’s manual.

The test manual authors list the tests which are appropriate for preschool children. These tests are: Letter-Word Identification, Story Recall, Understanding Directions, Spelling, Passage Comprehension, Applied Problems, Story Recall-Delayed, Word Attack, Picture Vocabulary, Oral Comprehension, Academic Knowledge, and Sound Awareness (Mather, & Woodcock, 2001, p. 16). They state, “Subjects of age two can generally perform the beginning tasks presented in Picture Vocabulary, Understanding Directions, or Academic Knowledge” (p. 16). Tables at the beginning of each of these tests indicate the first item to administer for the preschool, kindergarten, and grade levels.

Of interest for this review are the following tests:

1. Letter-word identification: Preschool and kindergarten students begin testing at Item 1, basal is 6 correct items, and ceiling is 6 incorrect items, although no practice items and no prompts are provided. The first item asks the child to match the letter the examiner points to, the second item asks the child to “point to the letter A”, and progresses to letter naming, word identification (point to the word “red”), and reading word lists (what is this word?) of increasing difficulty. There are few items at the lower end of difficulty. 
2. Story recall: Preschool children begin with Story 1 and kindergarten to second grade children begin with Story 3. Headphones are used for the audio presentation. Story 1 reads: “Maria liked to write stories. Most of her stories were about animals”. The examiner then instructs the child to “Tell me the story”. Scoring refers to elements that are in bold type on the test record form. Discontinuation rules are provided. 
3. Understanding directions: This test begins with the first item for preschool children and second item for kindergarten to second grade. The pictures that accompany the instructions are detailed, realistic, and colourful. Audio presentation is used. There are no practice items or prompts. The first item asks the child to “point to a bird”. The first three items simply ask the child to point to a bird, a fish, and one boat. The next items introduce directions, “Point to a bird and then a tree. Go”. Discontinue rules are outlined. Comment: This test reminds me of CELF-P2 “Concepts and Following Directions”. I wonder though, what if the child does not have the receptive vocabulary? There is no pretest check of vocabulary as there is in the CELF. 
4. Passage comprehension: For preschool and kindergarten children, this test begins with pictures and rebus symbols. There are four such items before printed words are introduced. The examiner orients the child to the task with an introduction and a sample item. The test items show two or three rebus symbols and a realistic drawing. The child is asked to “Put your finger on the one that tells about the big picture”. The first printed words are “yellow bird” on a page that depicts a yellow ball, a yellow bird, and a blue bird. As the test progresses, more picture items and corresponding words, phrases, and sentences are presented. Basal and ceilings are set at 6 items. 
5. Story recall –delayed: This test is administered only if the story recall was presented. Approximately 30 minutes must have passed (and up to 8 days). Using the same stories previously presented, the examiner presents, “Maria liked to write…” Prompt with “Tell me what you remember”. Again, scores depend upon the number of elements identified correctly. 
6. Word attack: Preschool to second grade students begin with the first item. No practice items or prompts are provided. The first item begins “Look at these letters. Point to the letter that makes the /r/ sound as in the word ‘rabbit’”. Next, the second and third items ask, “What is the sound of this letter?” (s and m). The test proceeds with sample items for pseudowords that comprise the rest of the items. Examples include: hap, mell, fim, ven, and jop. Basal and ceilings are set at 6 items. 
7. Picture vocabulary: Preschool children begin with Sample Item A and kindergarten to second grade students begin with item 9. The sample item is a blue car. The child is instructed to “put your finger on the car. Say ‘car’”. Test items begin with a picture of a fork and bowl. The child is asked to “put your finger on the fork.” The next and subsequent items ask, “What is this?” or “Tell me what this is”. Comment: The items switch at the beginning from receptive to expressive but no mention is made of this by the authors. 
8. Oral comprehension: Preschool and kindergarten children begin with Sample Item C and grades 1 and 2 students begin with item 1. Sample items A and B are provided (A. “Finish what I say. Use only one word. People sit in…”). The test presentation is by audio. Samples C and D are audio presented. Basal and ceilings are set at 6 items. Comment: I think that this test is measuring vocabulary knowledge, grammatic forms, and other linguistic features. For example, item 13 “Mother is to father as sister is to…(brother)”.
9. Sound awareness: Rhyming. All examinees begin with the first item. An introductory item is presented, “Look at these pictures-cat, sun, and hat. Cat and hat sound alike. Sun does not end like cat or hat”. A sample item follows. Test items follow the same format. A second introduction precedes items 7 through 17. Deletion: This test requires audio presentation. Sample items are presented by the examiner. (“I am going to say a word and leave off one part. If I say football without saying ball, it would be foot”). The first test item is “Say raincoat without saying rain.” By item 3 the difficulty has increased (“Say swimmer without /er/”). Ceiling is set at 4 items. Substitution: Audio presentation is used. All examinees begin with the first item, Sample A. The instructions are: “I can change one part of a word to make a new word. If I say rainy and then change rain to sun, the new word would be sunny. If I say jumped and then change jump to hop, the new word would be hopped. Now you try some”. Ceiling is set at 3 items. Reversal: Audio presentation is used. All examinees begin with Sample A (“I am going to say two words and then say them backward. If I say dog…hot, it would be hot dog. If I say base…ball, it would be ball base. Now you try some”. Ceiling is set at 3 items. 


	Test Interpretation: 

Raw scores are tabulated for each test and converted to standardized scores. The tests can be hand scored, but the scoring of clusters is more efficiently done with the CD-ROM. The CD provides the interpretation of a range of scores available. Reports can be generated from the formats provided on the CD (in English or Spanish).

Clusters of tests include: Reading Clusters comprised of Broad Reading, Basic Reading, and Reading Comprehension; and Oral Language Clusters - Oral Language Standard.

The Buros reviewer, Sandoval, comments: “Scoring software produces the normative scores for the test. There is no way to score the test by hand, leaving the user to depend on the software. Norms may be obtained based on age, grade, or level of college. The software is easy to use and provides a number of options for reporting scores: Age equivalents, grade equivalents, percentiles, standard scores, Rasch ability scores (W scores). Coupled with cluster scores and discrepancy scores based on predicted ability and achievement, and on intra-ability and intra-individual differences, an enormous amount of information is available from the test. Results from the software can be exported directly to a word processing program” (Cizek & Sandoval, 2003, p. 1022).



	Standardization:  FORMCHECKBOX 
 Age equivalent scores  FORMCHECKBOX 
 Grade equivalent scores  FORMCHECKBOX 
 Percentiles  FORMCHECKBOX 
 Standard scores  FORMCHECKBOX 
 Stanines 

 FORMCHECKBOX 
 Other (Please Specify) The WJIII scoring system is said to provide any standardized score needed from the database provided. The WJ III ACH provides two additional scores for older students, including post-secondary students: Basic Interpersonal Communication Skills (BICS) and Cognitive-Academic Language Proficiency (CALP) which the authors state are useful for assessing ability in non-English speaking students. 

The Buros reviewer, Sandoval, writes: “The procedure for estimating scores for the extremes of ability and age are based on a scaling procedure using linear and area transformations, rather than based on actual cases. The range of scores at extreme ages and ability levels seems large, as great as a standard score of 300 and as low as 6. These resulting standard scores will be different from those found on other cognitive tests, where the range of standard scores is narrower” (Cizek & Sandoval, 2003, p. 1027).


	Reliability:

N.B. The psychometric evidence for the WJIII is extensive. In order to present information that facilitates this review, I chose to use the summaries provided by the Buros reviewers as I felt that their comments were informative and comprehensive.
Internal consistency of items: Several statistical means were used to examine the internal consistency of items in the WJIII including, split-half for test reliabilities and median reliabilities for each test of at least .80 or higher for each test. The authors present the equation used for determining the reliability of the clusters on page 37 (McGrew & Woodcock, 2001) and they offer means, standard deviations, cluster score reliabilities, and SEMs which are at .90 or higher. 
The Buros reviewer, Cizek, writes: “Because of the sheer number of tests, composite scores, and age groupings for which separate reliability estimates are reported, it is practical to provide only an overall evaluation of the reliability evidence for the WJ III in this review. In general, however, internal consistency reliability estimates appear to be uniformly high, most often with magnitudes in the .80s and .90s for individual tests and in the .90s for clusters. Users interested in the reliability estimate for any specific test or cluster should consult the technical manual” (Cizek & Sandoval, 2003, p. 1025).
Test-retest: In reporting test-retest reliability, the WJIII authors separated timed tests, of which there are 8, and untimed tests. A sample of 165 students in three age-differentiated samples were retested one day after the original administration of the timed tests. While they report respectable reliabilities on speeded tests (.80 or above), McGrew and Woodcock (2001) offer that “The reliabilities reported in Appendix A and Table 3-4 should be interpreted as representing the upper- and lower-bound reliabilities for the eight WJ III speeded tests” (p. 38). Comment: This is somewhat confusing.
In the technical manual, McGrew and Woodcock (2001) report the results of two test-retest reliability studies on untimed tests. The first of these presents the results for 15 cognitive and achievement tests, where the administration interval ranged from less than one year to ten years, and 1100 subjects were retested at four age intervals. The second study presents data of 17 achievement tests and 12 achievement clusters, all with a one-year administration interval, where 457 students ranging in age from 4 to 17 years were retested. 

The Buros reviewer, Cizek, writes: “Although complete information for all tests was not presented in the technical manual, stability reliability was also estimated for selected tests from the WJ III ACH and WJ III COG. In one study, test-retest reliabilities were calculated for three time intervals; less than 1 year, 1 to 2 years, and 3 to 10 years. Median reliabilities mostly ranged from the .70s to the .90s. A second stability study was conducted using a 1-year interval; the test-retest reliabilities from this study are typically in the .80s and .90s. Very high (upper .90s) interrater correlations are also reported for the three WJ III tests (Writing Sample, Writing Fluency, Handwriting) that require subjective ratings of examinees' responses according to a rubric provided” (Cizek & Sandoval, 2003, pp. 1025-1026).
Inter-rater: The technical manual reports the inter-rater reliability test results of three tests which require subjective scoring (Writing Samples, Writing Fluency, and Handwriting). The authors suggest that two raters should be used for scoring the Handwriting test, because the reported reliability was lower than on the Writing tests.  Reviewer Sandoval writes: “Interrater reliabilities for the writing test evaluations based on correlations of scores are reported to be in the high .90s. Data are presented in the manual supporting the equivalence of Forms A and B of the WJ III ACH tests” (Cizek & Sandoval, 2003, p. 1026).

Other (Please Specify): Equivalence of forms: Data provided confirms that the two forms may be used interchangeably (McGrew & Woodcock, 2001, pp. 45-47). 


	Validity 

Content: The evidence construct validity and criterion related validity is extensive, however, the Buros reviewers point out that by comparison, the evidence for content validity is somewhat lacking. The technical manual does offer extensive quantitative evidence of content validity for the individual tests and clusters. (Comment: My thought is that the content traces back to 1941 with the original work of Cattell, so that much of the evidence may be assumed by the authors to be supported by the CHC studies and was not summarized in the technical manual aside from a section on pages 11 and 12). 
The Buros reviewer, Cizek, provides extensive comments on content validity: “Support for the internal structure of the WJ III was obtained via fundamental correlational analysis and confirmatory factory analyses. The correlational evidence provides support for the validity of WJ III scores in that the expected pattern of relationships among tests was observed; that is, test hypothesized to measure more similar characteristics correlated more strongly among themselves than did tests hypothesized to measure more dissimilar constructs. One example of these patterns described in the technical manual (p. 59) is observed in the Verbal Comprehension, General Information, Picture Vocabulary, and Academic Knowledge tests, which have intercorrelations of .70 to .80. As would be hypothesized by CHC theory, those same tests yield substantially weaker correlations when compared to tests such as Spatial Relations and Picture Recognition (.20 to .40). Other validation procedures for both the WJ III COG and WJ III ACH comprised correlational studies of the relationship between scores on those tests and other measures” (Cizek & Sandoval, 2003, p. 1023). Sandoval concurred that the content compared favourably with other well-known cognitive measures.
Criterion Prediction Validity: The evident for criterion prediction validity is laid out on pages 80 through 96 in the technical manual (McGrew & Woodcock, 2001), and compares selected tests and clusters against a range of measures including the OWLS, WRAT-III, KAIT, DRT, WAIS-III, WPPSI-R, WIAT, Leiter-R, KTEA, and CAS Scales. These tests represent a range of well-known cognitive and achievement tests. The section is extensive and the results are specific to each construct. 
Sandoval comments, “The cognitive clusters intended to predict achievement do correlate with the achievement clusters yielding correlations in the .70 range. These correlations are higher than those found between ability scores and achievement scores on many other cognitive measures suggesting excellent predictive validity” (Cizek & Sandoval, 2003, p. 1026).

Construct Identification Validity:

Age differentiation: Sandoval writes: “Growth curves of cluster scores in the technical manual illustrate expected developmental progressions, with steep growth from age 5 to 25, with a decline thereafter” (Cizek & Sandoval, 2003, p. 1026).
Group differentiation: Sandoval writes: “Validity evidence also comes from the performance of known groups such as children with ADHD. The scores of these identified participants follow expected patterns. However, performances of children identified as gifted and as mentally retarded are missing from the manual. Given the way the test is used, the absence of these data is disappointing” (Cizek & Sandoval, 2003, p. 1026). Comment: Also, given that the term “Learning Disabled” might include children who are specifically language impaired, it is unfortunate that this group was not separated out and reported upon because of the pervasiveness of language skills throughout the tests.
Factor Analysis, Bias and Differential Item Functioning: 

The information on DIF is found in the technical manual on pages 96 through 100 (McGrew & Woodcock, 2001). In order to address bias, DIF analyses were conducted using samples of male/female, white/non-white, and Hispanic/non-Hispanic subjects. The authors point out that the results of the male-female analyses were highly correlated with the exception of items at the extreme difficulty range where slight deviations were found. In terms of race and ethnicity, differences were also found only at the extremes of the difficulty scale; only four items were deemed to be statistically significant for Hispanic/non-Hispanic, and 1 item was deemed to be statistically significant for white/non-white. The authors summarize, “The identification of only a few significant DIF results in a large item pool that represents the domains most likely to be biased for certain groups, coupled with the selection and discarding of items through the expert review process, suggests that the processes and procedures previously described in the development of the WJ III tests minimized test bias as a function of gender, race, or Hispanic status” (p. 100). In addition the authors analyzed for test bias at the aggregate level, which, they caution, is also an extremely important consideration because “it is important to know the extent to which the WJ III tests are judged to be measuring the same constructs across different groups (p. 100). The results generated indicate that the CHC theoretical model is unbiased in terms of gender, race, and ethnicity.


	Summary/Conclusions/Observations: 

This is a comprehensive test. I found the manuals difficult to wade through and I found myself having to return to some sections several times in order to complete my work. It became very difficult to summarize the information and for that reason I chose to refer to the Buros reviewers’ comments. 

Both of the Buros reviewers were impressed with the WJ-III. 

Cizek writes: “Overall, the WJ III provides a model for other norm-referenced, individual ability/achievement batteries to emulate. The careful attention to relevant professional standards for development and provision of reliability and validity evidence is laudatory. As a result, the WJ III appears to be justified in making the claim that 'the tests, clusters, factors, and scales of the WJ III provide more precise measures and a wider breadth of coverage of human cognitive abilities than are found in any other system of psychological and educational assessment' (McGrew & Woodcock, 2001, p. 2)” (Cizek & Sandoval, 2003, p. 1024).and further he states, “Room for improvement exists, of course. For example, the technical manual and examiner's manuals would benefit from inclusion of examples of Compuscore output and interpretive aids. Also, though the WJ III claims to be highly diagnostically useful, specific examples of diagnostic indications paired with appropriate intervention recommendations would probably be helpful for many users. Finally, as this review (and previous reviews) have noted, the comparatively skimpy treatment of content validity evidence for the WJ III ACH should be strengthened” (p. 1024).

Sandoval writes: “The WJ III must be considered the premier battery for measuring both the cognitive abilities and school achievement of school-aged children and young adults. The test has been well standardized and thoughtfully developed. The evidence presented in the manual permits the test to be used with confidence in place of other individual measures of intellectual ability and achievement for the school-aged population, although the scores may not be always equivalent to other measures. Time will provide us with more information about the diagnostic utility of the reported discrepancy and cluster scores, but they hold good promise for educational planning, neuropsychological assessment, forensic evaluation, and other uses” (Cizek & Sandoval, 2003, p. 1027).


	Clinical/Diagnostic Usefulness: I think that the test items reviewed were probably too difficult for preschool and kindergarten children. With basals of 6 items on most tests, I doubt that young children would achieve success on most WJIII tests. 

I think that most clinicians would probably use more focused tests to address specific referral questions rather than administer a test such as this; however, a school district may have a commitment to using this test. In which case, I think that the best way to approach learning/training would be for a group of clinicians to work through the manuals together. 

A small point that bothered me. Throughout the materials, the authors refer to the examinee as the “subject”. I prefer not to use this term and use more personable terms such as “the child” or “the student”.
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