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Abstract 

Background: With several assessments available that purport to measure the letter reversal 

rates of young school-aged children, the question was raised how reliable and comparable 

these assessments are and to what extent each assessment addresses the concept of letter 

reversals? A systematic review of these assessments was performed to evaluate the 

measurement properties and administration guidelines, and to compare the reversal content of 

these assessments. 

Method: Relevant assessments and studies were identified through literature searches. 

For each of the assessments the measurement properties, quality of the studies that report the 

measurement properties, and administration guidelines were evaluated, and the content of the 

assessments were compared.  

Results: Insufficient evidence existed for the measurement properties of all three assessments. 

None of the current assessments clearly explain to what extent they address the concept of 

letter reversal. Due to the differences in design and scoring, comparison of the results between 

the different assessments will be difficult.  

Conclusion: The value of the current assessments are questionable due to the low level of 

evidence supporting their measurement properties, and the lack of clarity surrounding the 

types of reversals and the underlying construct the assessments are measuring. 

Keywords: letter reversals, measurement properties, administration guidelines 
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Supervisor: Dr Janet Richmond 
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Letter reversal assessments: A systematic review of measurement properties, administration 

guidelines and reversal content 

The Standards for Educational and Psychological Testing outlines test development, 

reliability, validity, administration, scoring, and documentation standards assessments are 

expected to meet (American Educational Research Association, American Psychological 

Association, & National Council on Measurement in Education [AERA/APA/NCME], 1999). 

Assessments results are directly influenced by the administration and scoring performed by 

the examiners (Imms & Greaves, 2013) and the standards recommend assessment developers 

provide clearly documented administration and scoring guidelines in order to ensure the 

comparability of the results to the published scoring norms on which decisions will be based 

(AERA/APA/NCME, 1999). Assessment results are used to make decisions, for example to 

determine a respondent’s need for, and eligibility to access services (AERA/APA/NCME, 

1999).  

Assessment developers should clearly describe and define the concepts/constructs the 

assessment is designed to measure and clearly state the conceptual framework, “a model 

representing the relationships between the items and the construct to be measured” (de Vet et 

al., 2011, p. 8), of the assessment (AERA/APA/NCME, 1999). This is important as 

administrators of the assessment should clearly understand the concepts/constructs an 

assessment purports to measure and the extent to which those concepts/constructs have been 

addressed in the content of the assessment (AERA/APA/NCME, 1999).  When important 

aspects of the concepts/constructs are not addressed in the assessment, the interpretation and 

the value of the assessment results will be influenced adversely (AERA/APA/NCME, 1999).  

Letter reversals by children has been discussed and investigated by many researchers 

and several causes and contributing factors for letter reversals have been suggested (Brooks, 

Berninger & Abbott, 2011; Heydorn, 1984; Liberman, Shankweiler, Orlando, Harris & Berti, 
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1971; Moyer & Newcomer, 1977; Terepocki, Kruk & Willows, 2002; Treiman, Gordon, 

Boada, Peterson & Pennington, 2014). Some researchers have found a high correlation 

between increased letter reversal rates and reading difficulties in young children (Badian, 

2005; Terepocki, Kruk & Willows, 2002) and for this reason an assessment that clearly 

measures letter reversal rates could potentially be of value.  

A study by Cotter, Rouse and DeLand (1987) compared the results of two letter reversal 

assessments, both of which purport to measure letter reversal rates of children, namely the 

Reversals Frequency Test and the Jordan Left-Right Reversal Test (Gardner, n.d.; Jordan, 

1980). The study found a low to moderate correlation between the two test results (Cotter et 

al., 1987). The low correlation between two assessments that purport to measure the same 

concept is contrary to what is expected based on the definition of convergent validity, in 

which the results of assessments that measure the same concept/construct is expected to show 

a high correlation (Portney & Watkins, 2009). In the study, the low correlation between the 

assessments was in part attributed to the difference in the assessment designs and the types of 

reversals measured by the two assessments (Cotter et al., 1987).  

Recently, a revised 3rd edition of the Jordan Left-Right Reversal Test was released 

containing two new subtests and changes to the scoring methods used (Jordan, 2011). A 

systematic review comparing the currently available letter reversal assessments was proposed 

to address a number of questions, including: how comparable are the assessments in terms of 

content, what types of letter reversals are addressed in the assessments, and how well do the 

assessments meet the recommended standards for reliability and validity? 

When two or more assessments that measure the same concept exist, a systematic review 

comparing the measurement properties can be used to evaluate and compare the different 

assessments in order to identify the assessment that better addresses the needs of the test 

administrator (Mokkink et al., 2009). Poor administration guidelines and underrepresentation 



�

�
�
�

ͳͳ

of the concepts/constructs in the assessment items may influence the interpretation of the 

results (AERA/APA/NCME, 1999). It was decided that these factors, as well as measurement 

properties, should be included in this systematic review. 

The purpose of this systematic review is to evaluate the measurement properties and 

administrative guidelines, and to compare the reversal content of letter reversal assessments 

that purport to measure the letter reversal rates of young school-aged children. The objectives 

of the systematic review are to: 

1) identify all standardised assessments that purport to measure the letter reversal rates of 

young school-aged children, 

2) evaluate the measurement properties of the identified assessments outline in the 

relevant assessment manuals and studies, 

3) evaluate the administration guidelines of the identified assessments outlined in the 

assessment manuals, and to 

4) compare the reversal content and subtests of the different assessments using the 

relevant information in the assessment manuals and assessment forms. 

Method 

Search Strategy  

In order to address the first two review objectives stated above, the databases of 

PubMed and CINAHL were electronically searched during May 2014. Other databases such 

as Educational Source, ERIC, MEDLINE, PsycARTICLES, PsycCRITIQUES, PsycINFO, 

PsycTESTS were included during the CINAHL search. In addition, the reference lists of the 

studies included in the review were screened to uncover relevant studies not yet identified 

through the database search. For each of the identified reversal assessments the user manual 

of the most recent version of the assessment was obtained and included in the review. No time 

limitations were included on any of the database searches. Different combinations of the 
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search term strategies outlined in Table 1 were used to search the above-mentioned databases. 

Please refer to Appendix I for more details regarding the full search strategies used. 

 
Table 1: Search term strategies 

Search strategy for Full description Term strategies 

Concept  Letter  reversals, word 

reversals, and letter 

orientation. 

letter* revers* OR word* revers* OR 

letter* orient*  

Instruments Assessment(s), test(s) and 

measurement(s). 

assess* OR test* OR measure* 

Specific instruments Reversals Frequency Test reversal* frequenc* test 

Jordan Left-Right Reversal 

Test 

jordan left-right OR jordan-3 OR 

jordan revised OR J-LRRT OR 

JLRRT 

Test of Pictures/Forms/Letters/ 

Numbers/Spatial Orientation & 

Sequencing Skills 

test of pictures / forms / letters / 

numbers / spatial orientation & 

sequencing skills OR test of 

pictures/forms/letters/numbers/spatial 

orientation & sequencing skills OR 

TPFLNSOSS 

 

Selection Criteria 

The aim of the database search was to identify 1) all relevant letter reversal assessments 

and 2) any studies that addressed one or more of the various measurement properties of these 

assessments. In order for an assessment to be included in the systematic review, the 

assessment had to meet all of the following inclusion criteria:  
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� the assessment must purport to measure the letter reversal rates of young school-aged 

children, 

� the assessment must be developed and published in English, and 

� the assessment must be currently available for use, either readily available for free on 

request or available for purchase. 

Database searches were performed to identify additional studies in which the 

assessments were used or mentioned. All these database search results were screened and 

excluded from the systematic review if: 

� the study did not relate to one of the relevant, identified reversal assessments, 

� the researcher was unable to obtain a full text copy of the study, 

� the study related to a previous, older version of a relevant assessment,  

� the reversal assessment was mainly used for diagnostic, screening or discriminative 

purposes in the study and the study did not specifically address one or more 

measurement properties of the reversal assessment, or 

� the publication was a book, with the exception of the assessment manuals.  

Screening and Selection 

Reviewer 1 performed all the databases searches, and all the initial screening of article 

titles and abstracts generated during the database searches. Reviewer 1 identified all 

assessments and studies that met the inclusion criteria. Two reviewers subsequently reviewed 

and evaluated the included assessments and studies.  

Data Extraction 

Two reviewers independently performed data extraction on all studies and assessments. 

The data extracted by the reviewers were compared; any differences were discussed and 

resolved in order to obtain consensus. In order to assist with the uniform extraction of the 

data, both reviewers used the forms listed in the “Quality Assessment” section of this report. 
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Quality Assessment  

Assessment measurement property taxonomy and definitions were used as outlined by 

the “COnsensus-based Standards for the selection of health Measurement Instruments” 

(COSMIN) (Mokkink et al., 2010), regardless of the terms used by the authors of the studies 

and manuals. For the items not specifically defined in the COSMIN report (Mokkink et al., 

2010), relevant definitions by Portney and Watkins (2009) were used. Please refer to 

Appendix II for a copy of the measurement property taxonomy and definitions used in the 

review. Based on a review of the three measurement property domains outlined by the 

COSMIN (Mokkink et al., 2010) the following measurement properties were determined to 

be relevant to this review: 

� Domain 1: Reliability 

Included aspects: internal consistency, reliability, and measurement error. 

� Domain 2: Validity 

Included aspects: content validity, structural validity, and hypothesis testing 

(including convergent, discriminant and known groups validity). 

Excluded aspects: cross-cultural validity (assessments were not translated) and 

criterion validity (no “gold standard” assessment available for comparison). 

� Domain 3: Responsiveness was included in the review. 

Methodological quality of the studies  

To assess the methodological quality of the studies and relevant sections of the 

assessment manuals that address the measurement properties of the assessments, data was 

extracted and evaluated using the “COSMIN Checklist with 4-Point Scale” (COSMIN, 2011). 

Please refer to Appendix III for a copy of the relevant sections of the COSMIN checklist. The 

“COSMIN Checklist Manual” was used to guide the evaluation process (Mokkink et al., 

2012). In this checklist the methodological quality of each measurement property assessment 
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is evaluated by rating the sub-items as either poor, fair, good or excellent (Mokkink et al., 

2012). The overall methodological quality rating of each measurement property assessment is 

determined using the “lowest score for any of the items” (Mokkink et al., 2012, p. 48).  

Criteria for measurement properties 

To assess the measurement property results stated in the assessment manuals and 

relevant studies, the results were evaluated using the “Measurement property criteria scale” 

(Appendix IV). This scale is a slightly adapted version of the measurement property results 

criteria previously published by Terwee et al. (2007) and Schellingerhour et al. (2012). Based 

on the criteria outlined in Appendix IV the results are rated as either + (positive rating), ? 

(indetermined rating) or – (negative rating). 

Administration guidelines evaluation form 

To assess the completeness and clarity of the administration and scoring guidelines of 

each assessment manual, data was extracted using the “Administration guidelines evaluation 

form”. The form was specifically designed for this review. Each administrative and scoring 

item was rated as very clear, mostly clear, unclear or not stated (please refer to Appendix V). 

Based on these results, the manuals were given an overall rating of either: unclear (0-50%), 

mostly clear (51-83%) or very clear (84-100%). 

Reversal assessment content comparison 

To compare the content of the different subtests in each reversal assessment, the 

assessment manuals were reviewed in order to generate a list of types of reversals mentioned 

in the three manuals. Using the types of reversals identified through the manuals as a 

framework, the assessment content was summarised and compared in terms of: the types of 

reversals assessed by each test, the design/nature of the subtests, the scoring methods used 

and how the results were reported in terms of gender. Please refer to Appendix VI for a 

summary of the types of referrals mentioned by the assessment authors. 
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Results 

The database search revealed a total of 2,605 search results and other sources an 

additional 6 publications. Of these, 1,230 were determined to be duplicate results and 36 

related to references in books. The article titles and abstracts (when warranted) for the 

remaining 1,345 search hits where screened by the reviewer. Forty publications were assessed 

in detail in order to determine their suitability for inclusion in the systematic review. Of those, 

only six publications were included in the final systematic review, the other 34 publications 

were excluded because the publications did not meet the review selection criteria. Please refer 

to Figure 1 for an illustration of the database search process and a summary of the reasons 

search results were excluded, Appendix VII for a summary of the results per search, and 

Table 2 for a list of the final six publications (manuals and studies) included in the review. 

The following three letter reversal assessments were identified for inclusion in the 

systematic review: 1) Reversals Frequency Test (RFT) (Gardner, n.d.), 2) Test of Pictures / 

Forms / Letters / Numbers / Spatial Orientation & Sequencing Skills (TOPFLNSOSS) 

(Gardner, 1991), and 3) Jordan Left-Right Reversal Test, 3rd Edition (JLRRT3) (Jordan, 

2011). A fourth reversal assessment called the Horst Reversals Test (Kattouf & Steele, 2000; 

Kaufman, 1980a; Kaufman, 1980b) was identified, however the reviewer was unable to locate 

a copy of the assessment, therefore the assessment was not included in this review. 

 

Table 2: Final list of assessment manuals and studies included in the review 

Reference Type RFT TOPFLNSOSS JLRRT3 

Gardner (n.d.) Manual 9   

Gardner & Broman (1979) Study 9   

Cotter, Rouse & DeLand (1987) Study 9   

Gardner (1991) Manual  9  

Jordan (2011) Manual   9 

Jordan & Martin (2012) Study   9 



�

�
�
�

ͳ͹�

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 
 

Figure 1: Database search process and results 
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Reversals Frequency Test (RFT) 

The RFT was developed by R. A. Gardner and first published in 1978 (Gardner, n.d.; 

Gresham & Mealor, 1992). In the assessment manual the author stated that the assessment 

"provides the examiner with an objective method for assessing a child's reversals frequency in 

three areas where reversals errors may manifest themselves. It does not assess all types of 

reversals errors" (Gardner, n.d., p. 25). Appendix VIII provides further detail. The assessment 

measures reversals of lower case letters and numbers in the areas of recognition and execution 

and is appropriate to use for children aged 5:0 to 15:11 years (scoring information only 

provided to age 14:11) (Gardner, n.d.).  

In addition to the assessment manual, two relevant studies were identified. One study 

(Gardner & Broman, 1979) was co-written by the assessment author, in which additional 

information was provided to clarify some unclear information provided in the manual 

regarding the “comparison of normal and MBD children” (Gardner, n.d., p. 13). For the 

purpose of this review, the information in the study rather than in the manual was used to 

evaluate the hypotheses-testing measurement properties. The other identified study (Cotter et 

al., 1987) did a comparison of the pass/fail results of the RFT and an earlier version of the 

Jordan Left-Right Reversal Test.  

The evaluation of the measurement properties of the assessment was limited due to the 

low number of relevant studies and because most of the information is provided by the author 

of the assessment, not an independent source. The measurement properties evaluation results 

are provided in Table 3 and Table 4 below.  

 
Table 3: Methodological quality of each study 
 
Publication Internal 

consistency 
Reliability Measurement 

errors 
Content 
validity 

Structural 
validity 

Hypotheses 
testing 

Responsiveness 

Gardner (n.d.)    Poor Poor   
Gardner & 
Broman (1979) 

     Fair  

Cotter, Rouse, 
& DeLand 
(1987) 

     Poor  
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Table 4:  Quality of the measurement properties for each study 
 
Publication Internal 

consistency 
Reliability Measurement 

errors 
Content 
validity 

Structural 
validity 

Hypotheses 
testing 

Responsiveness 

Gardner (n.d.)    ? ?   
Gardner & 
Broman (1979) 

     ?  

Cotter, Rouse, 
& DeLand 
(1987) 

     -  

 

The evaluation of the manual’s administration guidelines revealed that the manual 

instructions were considered unclear (mean of 33%).  

Test of Pictures / Forms / Letters / Numbers / Spatial Orientation & Sequencing Skills 

(TOPFLNSOSS) 

The TOPFLNSOSS was developed by M. F. Gardner and first published in 1991 

(Gardner, 1991). The purpose of the assessment, as stated in the manual is "to determine a 

child's ability to visually perceive pictures, forms, letters, and numbers in the correct direction 

and to visually perceive words with the letters in the correct sequence" (Gardner, 1991, p. 13). 

Appendix VIII displays more detail. The TOPFLNSOSS is suitable for children aged 5:0 to 

10:11 years and consist of seven subtests that contain a mixture of numbers, lower case 

letters, upper case letters, words, pictures and shapes written in different spatial orientations 

(Gardner, 1991).  

The database search did not reveal any studies in relation to the TOPFLNSOSS, which 

means the only source of information regarding the measurement properties are those 

published by the author. This bias and limitation should be kept in mind when reviewing the 

measurement properties. Please refer to Table 5 and Table 6 for evaluation of the 

assessment’s measurement properties.  

 
Table 5: Methodological quality of each study 
 
Publication Internal 

consistency 
Reliability Measurement 

errors 
Content 
validity 

Structural 
validity 

Hypotheses 
testing 

Responsiveness 

Gardner 
(1991) 

Poor   Fair Poor Poor / Poor  
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Table 6:  Quality of the measurement properties for each study 
 
Publication Internal 

consistency 
Reliability Measurement 

errors 
Content 
validity 

Structural 
validity 

Hypotheses 
testing 

Responsiveness 

Gardner 
(1991) 

?   ? ? - / ?  

 

The evaluation of the manual’s administration guidelines revealed the reviewers felt the 

instructions were mostly clear (mean of 65%).  

Jordan Left-Right Reversal Test, 3rd Edition (JLRRT3) 

The Jordan Left-Right Reversal Test (JLRRT) was first published by B. T. Jordan in 

1974 (Jordan, 2011). The most recent 3rd edition of the assessment was published in 2011 and 

contains two new subtests not previously included in the assessment (Jordan, 2011). The 

assessment remedial checklists were not included in this review. The author describes the 

assessment as "an assessment of how well students (ages 5 through 18 years) can identify 

reversed images, letters, and numbers (in isolation and within text); and sequences of letters" 

(Jordan, 2011, p. 5). Appendix VIII provides additional information.  

A comparison of the assessment content of the 1990 and 3rd edition of the assessment 

(Jordan, 1990; Jordan 2011) revealed changes (Table 7) that will impact on the comparability 

of the results between the two versions of the assessment. This review will only focus on the 

most recent version of the assessment. 

 
Table 7: Comparing the JLRRT 1990 and 3rd edition 
 
 1990 edition 3rd edition 
Content of Part 1 (for children aged 5:0 to 18:11) Subtest B Subtest A and B 
Content of Part 2 (for children aged 9:0 to 18:11) Subtest A & B Subtest A, B & C 
Scoring tables for Part 1 Subtest B only Subtest A & B combined 
Scoring tables for Part 2 Subtest A & B combined Subtest A, B & C combined 
Method of scoring Error scores Error and Accuracy scores 

 

Although the database search revealed a number of studies that referred to the previous 

versions of the assessment, there was only one study (Jordan & Martin, 2012), co-written by 

the author of the assessment, which related to the new JLRRT3. A review of this study 
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(Jordan & Martin, 2012) revealed it contained mostly abbreviated information already stated 

in the manual. Thus there is only one source of information for the measurement properties of 

this assessment, the author of the assessment. As stated previously, this bias should be kept in 

mind when evaluating the information. Please refer to Table 8 and Table 9 for results from the 

measurement property review. The evaluation of the manual’s administration guidelines 

revealed that the reviewers felt the manual instructions were mostly clear (mean of 73.5%).  

 
Table 8: Methodological quality of each study 
 
Publication Internal 

consistency 
Reliability Measurement 

errors 
Content 
validity 

Structural 
validity 

Hypotheses 
testing 

Responsiveness 

Jordan 
(2011); 
Jordan & 
Martin 
(2012) 

Poor Poor  Poor Fair Poor / Fair  

 

 
Table 9:  Quality of the measurement properties for each study 
 
Publication Internal 

consistency 
Reliability Measurement 

errors 
Content 
validity 

Structural 
validity 

Hypotheses 
testing 

Responsiveness 

Jordan 
(2011); 
Jordan & 
Martin 
(2012) 

? ?  ? ? - / ?  

 

Reversal Assessment Content Summary 

Since all three assessments purport to measure children’s reversal recognition rate but 

only the RFT assessment measures children’s reversal production/execution rate (Gardner, 

n.d.; Gardner, 1991; Jordan, 2011), this comparison will only focus on comparing the 

recognition subtests and items. The subtests and subtest items of the three assessments were 

reviewed and compared in order to identify the type of subtest layouts used and types of 

reversals addressed by each assessment. Table 10 compares the subtest layouts used in the 

three assessments, Table 11 summarises the scoring methods used by each of the assessments, 

and Table 12 summarises the different types of reversals addressed in each subtests.  
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Table 10: Layout of recognition subtests  

Layout examples  RFT TOPFLNSOSS JLRRT3 

 
Subtest 2 Subtest 3  

   Subtest 2 Subtest 3  

    Subtest 3  

  Subtest 2 Subtest 6 Subtest 1B 

 Subtest 2  Subtest 1B 

   Subtest 1B 

  Subtest 5  

 Subtest 3   

 Subtest 3   

  Subtest 1 Subtest 1A 

  Subtest 2 Subtest 1A 

  Subtest 4 Subtest 2A 

w x c - w c x    Subtest 7 Subtest 2B 

The car saw on fire   Subtest 2C 

 

Notes (Table 10): The new JLRRT3 subtest 1A contains the same pictures, forms and letter 

sequencing items used in the TOPFLNSOSS subtest 1 & 2. The new JLRRT3 subtest 2B 

contains the same letter sequencing items used in TOPFLNSOSS subtest 7 (JLRRT3 

corrected the inconsistent items in the TOPFLNSOSS subtest). 
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Table 11: Types of reversals mentioned in the three assessment manuals 
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RFT 

   Subtest 2 
9      

   Subtest 3 
9 9 9    

TOPFLNSOSS 

   Subtest 1 
9 1 item only  1 item only   

   Subtest 2 
9 1 item only 1 item only 1 item only   

   Subtest 3 
9      

   Subtest 4 
9      

   Subtest 5 
9      

   Subtest 6 
9      

   Subtest 7      9  

JLRRT3 

   Subtest 1A 
9 1 item only  1 item only   

   Subtest 1B 
9      

   Subtest 2A 
9      

   Subtest 2B      9 

   Subtest 2C      9  
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Table 12: Scoring methods and gender reporting of scores 
 
 Scoring methods Reporting of gender scores 

 Errors Accuracy Combined Separate 

RFT 
9   9 

TOPFLNSOSS 
9  9  

JLRRT3 
9 9  9 

 

Comparing Measurement Properties and Administration Guidelines  

Reliability  

The evidence for the reliability of the assessments at this stage can best described as 

incomplete. The author of the JLRRT3 provided some evidence for the internal consistency 

and test-retest reliability, but provided no evidence regarding the intra-rater reliability, inter-

rater reliability and measurement error. The author of the TOPFLNSOSS provided some 

evidence for the internal consistency only. Both the JLRRT3 and TOPFLNSOSS stated that 

the assessments could be administrated individually or in small groups, but no evidence for 

the comparability of the results for those two modes of administration were provided. The 

RFT manual provided no evidence for its reliability. 

Content validity 

The current evidence for the validity of the assessments is insufficient. None of the 

assessments define the constructs they are measuring and only partially define and address the 

concepts (letter reversals) that they purport to measure. The RFT author provides some 

information regarding the author’s view of the different types of reversals, the reasoning for 

item inclusion and ordering, and clearly state the assessment is not designed to measure all 

types of reversals. Both the TOPFLNSOSS and JLRRT3 assessments provide a brief history 

of the different theories on letter reversals, but the authors do not clearly explain which types 
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of reversals are measured by the assessments. The JLRRT3 provided very little information 

regarding the process of how subtest items were selected and refined. None of the 

assessments explain the assessment piloting and development process, important elements in 

the development of a valid assessment (de Vet et al., 2011). 

Table 11 illustrates that none of the assessments adequately address all types of 

reversals; most of the subtest items only assess mirror reversals (in isolation or word format). 

Inversions, inverted reversals and rotations are not properly addressed in any of the three 

assessments. Due to the differences in the subtest designs (Table 10), differences in scoring 

methods (Table 12) and grouping of subtests in the scoring tables, a comparison of the results 

from the three assessments might be difficult to perform. 

A review of the JLRRT3 by D. L. Sabers and A. M. Olson states: “Thus the content 

relevance of the subtests appears acceptable (i.e. has evidence of face validity), but the 

content representativeness is potentially problematic” (Sabers, Olson, & van Haneghan, 2014, 

First technical section, para. 3). However, even the face validity of the assessment could be 

questioned. Cotter et al. (1987) questioned whether some of the word-based subtests of the 

JLRRT were actually measuring the children’s reversal identification rate or their 

spelling/reading abilities. During a review of the subtest items, it was observed that the 

TOPFLNSOSS subtest 5 & JLRRT3 subtest 1B, both assessing children’s ability to identify 

items when written in mirror-reversed orientation, contain items that cannot be mirror 

reversed (for example, letters M, I, X). 

Construct validity  

The authors of the assessments provided some evidence for the assessments to 

differentiate between children with and without learning difficulties. However the authors 

only provided a limited, abbreviated amount of information about the research methods and 

statistical methods used. This limited amount of information negatively impacted on the 
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evaluation of the methodological quality of the studies that investigated the measurement 

properties of the assessments. None of these studies clearly stated the hypotheses to be tested 

nor did they describe the measurement properties of the comparative assessments used in the 

study; important elements in construct hypothesis testing (de Vet et al., 2011). None of the 

assessments provided any evidence for the responsiveness of the assessments.  

Administration and scoring guidelines  

For the RFT, the reviewers identified insufficient instructions relating to most aspects of 

the administration and scoring of the assessment.  This evaluation is in agreement with a 

review by F. M. Gresham (1992) in which he states the RFT assessment manual is missing 

some of the most basic and essential instructions. For the TOPFLNSOSS and JLRRT3, the 

reviewers evaluated the instructions as mostly clear. Recommendations to clarify the 

instructions include, but are not limited to: specifying children for whom the assessment is not 

appropriate (specific intellectual or medical diagnoses / any language or educational 

exclusions); clearly stating suitable time intervals between assessments; whether changes to 

answers are allowed and if so, how any changed answers should be scored; how to score 

missing items; and a clear statement regarding the level of measurement of score results. 

Discussion 

All three of the assessments were developed and standardised based on samples of 

children in the United States only. The review was unable to identify any studies done to 

determine the relevance and validity of the assessment results for any other countries in which 

English is spoken as a first language. The relevance and generalisability of the RFT scores 

appear to be questionable for children in the United States, as a study by Kattouf & Steele 

(2000) found much higher rates of reversals for a group of young children, using the RFT 

recognition subtest than those reported in the assessment manual. 
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All the currently available assessments that purport to measure the letter reversal rates 

of children were initially designed and developed before the assessment standards were 

published (AERA/APA/NCME, 1999). Only the JLRRT has subsequently been revised. This 

could in part explain why the manual of the RFT assessment contains no information 

regarding its reliability and only limited information regarding its validity. However, 

examiners should require that assessments meet the necessary standards expected of 

assessments, regardless of when they were developed, before putting them into practice. 

The evaluation of the methodological quality of the publications was in part impacted 

by the abbreviated way in which the authors stated the relevant research and statistical 

methods used during the evidence gathering process. If cost considerations are limiting the 

amount of research and statistical information included in the manuals, the developers of 

assessment should consider making the information available in another cost effective way.  

The review found that none of the assessments clearly stated the assessment’s reversal 

conceptual framework on which the subtests were designed. A review of other literature to 

summarise and identify all the different types of letter reversals was outside the scope of this 

review. This is an important limitation of this review. The summary of the types of reversal 

presented in the review is not necessarily a complete or accurate reflection of all types of 

reversals. Despite this review limitation, none of the assessments assess all types of reversals 

as outlined in this review. This is an important fact that examiners need to be aware of and 

should keep in mind when choosing to use any of these assessments. There is a very real risk 

that a child with reversal tendencies not addressed in these assessments might be incorrectly 

identified as not having increased rates of reversals due to the insufficient content of these 

assessments.  

In conclusion, none of the three assessments would be recommended to measure letter 

reversal rates of children until 1) sufficient evidence for the reliability, validity and 
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responsiveness of these assessment has been provided, and 2) all types of letter reversals have 

been included in the assessment with a clear link to the underlying constructs each type of 

reversal is related to. A review of the JLRRT3 by J. P. van Haneghan states “Without 

providing better justification for its use and a more detailed description of what performance 

means for whom, it is hard to recommend its use for clinical purposes” (Sabers et al., 2014, 

Second commentary section, para. 2). 

If letter reversals can be proven to be as a result of specific underlying skills deficits, 

and if it can be shown that reversal of letters is a clear symptom (that can be accurately 

measured) of that particular underdeveloped skill, then in the future, letter reversal tendencies 

could potentially be used to measure (using an assessment meeting all the essential criteria for 

an standardised assessment) children’s ability in that particular skill. But at this stage, none of 

these criteria have been addressed adequately which means the meaningfulness, 

interpretability and accuracy of the results of the current assessments are questionable. 
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Summary of database searches 
  
Search Number 1 
Nature of the search: Instrument search 
Database searched: CINAHL Plus with Full Text 
Other databases included: Educational Source, ERIC, MEDLINE, PsycARTICLES, PsycBOOKS, PsycCRITIQUES, PsycINFO, 

PsycTESTS 
Date database was searched: 27-May-14 
Published date range: Not specified 
Search strategy: reversal* frequenc* test 
Search expanders: "Apply related words" AND "Also search within the full text of the article" 
Total number of search results: 49 
  
Search Number 2 
Nature of the search: Instrument search 
Database searched: CINAHL Plus with Full Text 
Other databases included: Educational Source, ERIC, MEDLINE, PsycARTICLES, PsycBOOKS, PsycCRITIQUES, PsycINFO, 

PsycTESTS 
Date database was searched: 27-May-14 
Published date range: Not specified 
Search strategy: jordan left-right OR jordan-3 OR jordan revised 
Search expanders: "Apply related words" AND "Also search within the full text of the article" 
Total number of search results: 167 
  
Search Number 3 
Nature of the search: Instrument search 
Database searched: CINAHL Plus with Full Text 
Other databases included: Educational Source, ERIC, MEDLINE, PsycARTICLES, PsycBOOKS, PsycCRITIQUES, PsycINFO, 

PsycTESTS 
Date database was searched: 27-May-14 
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Published date range: Not specified 
Search strategy: test of pictures / forms / letters / numbers / spatial orientation & sequencing skills OR test of 

pictures/forms/letters/numbers/spatial orientation & sequencing skills OR TPFLNSOSS 
Search expanders: "Apply related words" AND "Also search within the full text of the article" 
Total number of search results: 4 
  
Search Number 4 
Nature of the search: Instrument search 
Database searched: CINAHL Plus with Full Text 
Other databases included: Educational Source, ERIC, MEDLINE, PsycARTICLES, PsycBOOKS, PsycCRITIQUES, PsycINFO, 

PsycTESTS 
Date database was searched: 28-May-14 
Published date range: Not specified 
Search strategy: J-LRRT OR JLRRT 
Search expanders: "Apply related words" AND "Also search within the full text of the article" 
Total number of search results: 4 
  
Search Number 5 
Nature of the search: Concept search 
Database searched: CINAHL Plus with Full Text 
Other databases included: Educational Source, ERIC, MEDLINE, PsycARTICLES, PsycCRITIQUES, PsycINFO, PsycTESTS 
Date database was searched: 28-May-14 
Published date range: Not specified 
Search strategy: letter* revers* OR word* revers* OR letter* orient* OR digit* revers* OR number* revers* 
Search expanders: "Apply related words" AND "Also search within the full text of the article" "All child" AND "childhood 

(birth-12years)" AND "adolescent: 13 - 18 years" 
Total number of search results: 1217 
  
Search Number 6 
Nature of the search: Concept and instrument search 
Database searched: CINAHL Plus with Full Text 
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