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Abstract

This manuscript documents the need for, pilot testing, and validation of the National Reading Media Assessment (NRMA). The NRMA is an assessment of the visual reading efficiency of youth ages Pre-K through 12th grade who are visually impaired. The tool is designed to measure the extent to which large print materials are sufficient to complete academic tasks, whether Braille should be introduced, or whether the youth should be given primary instruction in Braille. Findings support the efficacy of this tool in making the decision to recommend print, Braille, or dual media for prereading youth and those in kindergarten through 12th grade.
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National Reading Media Assessment

Accurate identification of the appropriate reading medium/media for a student who is blind or visually impaired is crucial in guaranteeing educational and personal success. Holbrook (2009) defines the decision making process for selecting a child’s literacy media through the use of a learning media assessment (LMA). This decision must be based on the gathering of critical data on each child individually. Children who are blind/visually impaired have two media options when it comes to active reading skills: Braille and print. However, deciding on the most appropriate option represents a challenge for parents and teachers (Holbrook, 2009), particularly when dealing with a visually impaired child who is able to function visually in many areas but who reads large print only under certain conditions and with poor efficiency.

Many experts in the field of education of children who are blind or visually impaired have long recognized the relevance that teaching Braille has for any student whose vision is not enough to read regular print comfortably and at a competitive rate for a sustained period of time (Castellano, 2010; Holbrook, 2009; Ryles, 1996; Schroeder, 1997; Willoughby & Duffy, 1989; Wittenstein, 1994). Yet it is central to keep in mind that each student is different. Therefore, when trying to determine the most appropriate reading medium, students need to be evaluated and reevaluated individually as they progress and their literacy needs change. Some visually impaired students may benefit most from learning to use print, others from uncontracted or contracted Braille, while other students may benefit from using both print and Braille. And still others may not be able to benefit from either Braille or print but rather from using exclusively an auditory or tactual medium (Lavigne & Adkins, 2003). 

Braille Literacy

According to the 2010 Annual Report from the American Printing House for the Blind, 59,341 children are legally blind in the United States. Of them, approximately 9% are registered as Braille users, 27% as visual readers, 8% as auditory readers, 34% as non-readers, and 22% as pre-readers. Of the total group, 83% were registered by state departments of education, 9% by residential schools for the blind, 5% by rehabilitation programs, and 3% by programs for the multiply disabled (American Printing House for the Blind, 2010) 

The Individuals with Disabilities Act (IDEA) (2004) states that when developing the IEP (Individual Education Plan) for a child who is blind or visually impaired the team shall:

…provide for instruction in Braille and the use of Braille unless the IEP team determines, after an evaluation of the child's reading and writing skills, needs, and appropriate reading and writing media (including an evaluation of the child's future needs for instruction in Braille or the use of Braille), that instruction in Braille or the use of Braille is not appropriate for the child. (IDEA Section 614(d)(3)(B)(iii)) 

Even though the law assumes that the natural reading medium for a child that is blind or visually impaired is Braille and the evidence exists to suggest that learning Braille early in life results in important benefits in adulthood, such as employment (Bell & Mino, 2013; Ryles, 1996), the decline in its use has been widely and repeatedly discussed (Ryles, 1996; Schroeder, 1989; Stephens, 1989; Wittenstein, 1994). Almost 90% of blind children in the United States are not learning to read and write because they are not being taught Braille or are not offered access to it, leading to a Braille literacy crisis in America (National Federation of the Blind Jernigan Institute, 2009). Professionals in the field of blindness recognize the existence of this problem, but there is no apparent consensus on the reasons for this decline. 

Some of the main factors that are assumed to be related to the decline of the use of Braille are a lack of positive attitudes toward it and a lack of qualified university trained Braille teachers (Amato, 2009; Mullen, 1991; Spungin, 1989). Mullen (1991) states that while it is not common in the field to find openly opposing statements to the use of Braille, many of the statements are not supportive of it, which could be related to the lack of Braille competency in teachers. However, using a representative sample of Braille teachers, Wittenstein (1994) found that as a group, teachers are confident in their Braille abilities, recognize the importance of Braille, and support its use for their students. Still, the author also found a relationship between the instructors' attitudes toward Braille and the type of training received. Instructors who supported the most positive attitudes toward Braille received the greatest amount of instruction in Braille teaching methods during their university education. In contrast, those instructors who received no instruction in teaching methods had the least positive attitudes. Wittenstein (1994) concluded that in order to combat the decline in Braille literacy the instructor and teacher cannot merely be taught the Braille code, they must also emphasize the methods of Braille reading and the concepts of factual perception. Reinforcing these findings, Ponchillia and Durant (1995)’s study revealed that instructor attitudes toward Braille were influenced by three main factors: the training site, the type of college degree the instructor had, and the instructor's degree of vision.

Dixon (2011), former chair of the Braille Authority of North America (BANA), adds to the list of possible factors contributing to the decline of the use of Braille the idea that statistics reporting the number of Braille readers are not quite accurate. The most often cited statistic about Braille is that 10% of blind children are being taught Braille in school. She says this figure is misleading and discourages unknowledgeable administrators from supporting Braille instruction. In addition, this statistic discourages manufacturers from adding Braille to their products. Dixon (2011) states that the 10% actually only reports a student’s "primary" reading medium. In this figure pre-readers and nonreaders are included but not Braille readers who may use other media because their school systems judge it more economically practical, or students who use Braille only for certain tasks and subjects. Dixon (2011) believes that today Braille and Braille users need a change mainly because of the changing ways that Braille is currently used: through electronic devices instead of hardcopy Braille. She states that the decisions about Braille instruction in schools are made by unknowledgeable people who still believe that Braille is bulky, expensive, and difficult to learn. Dixon (2011) states then that the misconceptions about Braille and its complexity are some of the main elements involved in the decline of its use.

In their study with blind and visually impaired adults in Greece, Goudiras, Papadopoulos, Koutsoklenis, Papageorgiou, and Stergiou (2009) found that subjects were more likely to use different types of technologies (i.e., cassettes, speech software) as their basic medium for accessing information rather than Braille. According to their findings, one factor that affects the use of a particular reading medium is the training people receive in its use. Since training in Braille is lacking in some of the areas they studied, this explains the lower rate of people choosing this medium. The authors also link the decline of the use of Braille to the well-established tendency toward the use of technology. In addition, this study revealed that the frequency of the use of Braille declines with an increase in age and late onset of the visual impairment. 

Other reasons for the decline of the use of Braille found in the literature are the overuse of technology (such as audio books) and the growing number of multihandicapped children and the need for them to use their remaining vision (Castellano, 2010; Spungin, 1989).

Furthermore, Wittenstein (2009) reports on the complaints of parents about the refusal of IEP teams to teach Braille to their children despite the indication for its use by LMA and other assessments. According to him, parents say that their children are denied Braille and that data from assessments are used to discard Braille. Consequently, the author questions the proper use of LMAs by asking if the process takes into account family input, children’s future needs, efficiency of reading medium, schools’ particular interests, and objectivity of the tools employed.

Another possible factor in the decline of Braille explored by the original project, from which the present study derives, is the presence of weaknesses and inaccuracies in the decision-making process used to determine the primary reading media that best fit the needs of the visually impaired child. This decision-making process is undertaken by teachers and administrators by using existing assessments of reading media. 

For the blind/visually impaired student, the question to be answered in regard to reading medium involves “literacy” and student “success.” For visually impaired youth, the best criterion against which to measure literacy and success is the performance of sighted peers of similar intellectual ability (Castellano, 2010; Ryles, 1996; Schroeder, 1997). When selecting the main reading medium a student will use, efficiency must be the key element in order to give the student who is visually impaired equal opportunity for success (Willoughby & Duffy, 1989). Print and Braille both need to be considered as equally valid alternatives for a visually impaired child. In addition, the nature and prognosis of the eye condition a student presents is another key element. These two elements, efficiency and visual prognosis, go hand in hand with the considerations given by IDEA (2004), with which an evaluation of the child’s future needs for instruction or use of Braille must comply. If according to the student’s eye condition, his vision is more likely to deteriorate in the future, then Braille should be introduced as early as possible because the earlier Braille is learned, the more likely the student will become a fluent reader (Ryles, 1996; Schroeder, 1997; Willoughby & Duffy, 1989). 

The National Reading Media Assessment (NRMA)

After a careful analysis of existing reading media assessments, experts in the field believe that the weaknesses they present call for a completely new tool. With these main considerations in mind, the National Reading Media Assessment has been developed. This assessment gathers only data pertinent to reading and writing and it does so under standardized conditions. It also bases evaluation of the student’s reading “efficiency”, future need, and the appropriateness of the reading medium on what would be expected of sighted students of similar intellectual functioning in terms of reading speed, accuracy, and duration. 

The NRMA Study: Pilot Study #1

The first pilot study was conducted between February and May of 2009, and included data on 43 youths with a visual impairment. The data demonstrated mixed results during the first pilot study. Means, standard deviations, and ranges were normally distributed and within expected ranges. Internal consistency was strong across most of the subscales, but rather weak on the Student Interview and Classroom Teacher checklists for the pre-reader group, and for the Parent Observations and Student Interviews on the K-12 group. However, internal consistency was very strong on both the pre-reader and K-12 groups (A = .80 and .92, respectively). The four subscales of the NRMA were strongly intercorrelated across parent, student, teacher, and assessment scores, except for the parents on the K-12 group. 

Even before all data were collected, it was evident to the Subject Matter Experts (SME) that all four subscales would need to be rescaled. Whereas, the options for “yes” or “no” with respect to the observation of behaviors seemed appropriate during initial construction, it became evident rather quickly that most behaviors are observed often, usually, or rarely in some cases, and so a Likert-type scale protocol would be needed. Data on individual items based on teacher feedback also revealed the need for wording changes and the addition/elimination of several items. Data were only obtained on one person who was using the multiple impairments checklist. Consequently, no analysis was conducted for this subscale. 

The NRMA Study: Pilot Study #2

Between May and September of 2009, the NRMA was revised to reflect the changes recommended from the first pilot study. In September of 2009, the second pilot study was launched. Data on participants were collected between September 2009 and May 2010. 

The results of the second pilot study were very promising, and increased the confidence in the efficacy of the NRMA. All internal consistency measures were substantially high, suggesting that changes made for the second revision increased the reliability of the measure. Similarly, the significant intercorrelations support the strength of the relationship between the observations of the parents, student, classroom teacher, and Teacher of the Visually Impaired (TVI). Furthermore, the fact that the instrument showed no statistically significant biases or differential outcomes based on age, gender, racial makeup, or grade grouping in the data further supports the external validity (i.e., generalizability) of the instrument.

Yet usability comments from the evaluators pointed towards a few minor (and major) areas of the instrument that needed to be revisited. Perhaps the most significant change was the decision to drop the cognitive impairment section of the assessment tool. Although this remains a highly valued and important checklist, sufficient numbers of participating youth were not recruited in either the first or second pilot study to judge the efficacy of this subscale, and so it was dropped from the final version of the instrument. Beyond this subscale, a number of items were slightly reworded to increase clarity and more information was put into the instructions for administration and scoring. 

The NRMA Study: Validation Study #3

Revisions were made to the NRMA during the summer of 2010. The revised instrument and instructions were released in October 2010, and data were collected between October 2010 and December 2011. What follows are the results of that third study. 

Methods

Participants

Data on the third pilot study were collected on 116 youths, including 22 youths (18.80%) classified as “pre-readers” and 95 youths (81.20%) who were classified in the category of “K-12.” The total sample consisted of 57 females (49.57%) and 58 males (50.53%), who were an average of 10.65 years of age (SD = 4.31; Range = 3-20 years). Youth identified their racial/ethnic background as: one American Indian (0.87%), three Asian Americans (2.61%), 14 Hispanic Americans (12.17%), 26 Black/African Americans (22.61%), 64 White/Caucasian Americans (55.65%), and seven individuals (6.09%) did not report on this variable.

Of the entire sample collected, the youth were classified in one of four groupings based on their grade level. Those included 20 pre-readers (16.81%); 22 youths in grades K-2 (18.49%); 24 youths in grades 3-5 (20.17%); 28 youths in grades 6-8 (23.53%); and 25 youths in grades 9-12 (21.01%). Youth who were classified as pre-readers completed the Pre-reader assessment of the NRMA, while all youth classified in grades K-12 completed the kintergarden-12 grade section of the NRMA. 

Note: three youths completed both the pre-reader and k-12 assessments because they were ready to, but had not yet begun kindergarten. Where possible, data are presented for the composite scales (i.e., Pre-reader and K-12 assessments) for all youth; however, data are also disaggregated by grade groupings for several analyses. 

Procedures

All assessments were completed by four separate individuals: (1) the parent, who completed the Parent Interview; (2) the youth, who completed the Student Interview; (3) the primary classroom teacher, who completed the Teacher Interview; and (4) the TVI, who completed the Assessment Questionnaire. The TVI was responsible for collecting the parent, student, and teacher interviews; for compiling scores on all areas of the NRMA; for making an Expert prejudgment as to the youth’s appropriate reading medium; and for deriving the final assessment scores that would be used to make the recommendation. Data were collected during the 2010-2011 academic year, between September 2010 and September 2011. 

Instrumentation

All data reported here were captured in the National Reading Media Assessment (NRMA) (as revised). In addition to the NRMA, a cover page was included that captured participant demographics, grade level, actual reading level, and other performance indicators (see Appendix A). The following is a description of the variables that were analyzed. 

Parent Interview. The parent interview is a 20 item questionnaire that is to be completed by the primary caregiver and contains items such as, “Does he/she complain about too much light?” The questionnaire is on a five-point Likert-type scale with scores ranging from 20-100. For the final score, the total points are divided by the total possible and then multiplied by 100, resulting in a standardized range from 20-100. This becomes more important for the subsequent sections which contain fewer than 20 items. 

Student Interview. The student interview is a seven-item measure of the youth’s perspective, including questions such as, “Do you have trouble reading what your teacher writes on the board from your desk?” This survey is also on a five-point Likert-type scale, with the standardized scoring range from 20-100. 

Teacher Interview. The teacher interview is to be completed by the primary classroom teacher. This survey includes 13 items, with questions such as, “Does the student have trouble comprehending readings of large print material?” The standardized Likert scaled score ranges from 20-100. 

Assessment. The NRMA Assessment consists of two separate scales, only one of which is supposed to be used for a given student in most cases. The primary TVI is instructed to observe the student and complete the assessment that is most appropriate for the youth. The Pre-reader assessment (13 items) includes questions such as, “Student views print books and pictures at 12 inches to 14 inches”. The K-12 Reader Assessment (16 items) is designed for youth who are of reading age/ability, and includes items such as, “Student has trouble reading orally grade level material presented in 18-point font print at a distance of 12 inches to 14 inches”. Both Assessment instruments are based on a five-point Likert-type scale, and are standardized to have a score range between 20 and100.

Demographics. The demographic sheet includes the youth’s gender, age, grade level, actual reading level, visual acuity, visual functioning, and other information (see Appendix A). 

Final Score. A cumulative assessment score is derived by averaging the total scores from the four assessment components (i.e., parent, student, teacher interviews, and assessment). These scores are averaged together, resulting in a final score range between 20 and100. From these results, the evaluator was given a predetermined recommendation based on the cumulative score that would indicate whether the youth should be taught using print, Braille, or dual print and Braille. 

Expert Prejudgment. Evaluators were asked, “Before completing this assessment, please provide an independent determination as to whether you would recommend this child as a print, Braille, or dual reader.” This variable provides information about how the youth was previously assigned a reading medium, and can be compared with the results of the NRMA as one validation check. 

Reading Deficiency. Two variables were captured by the evaluators: (1) the grade in which the youth is currently enrolled in school and (2) the youth’s actual grade reading level, as determined by the Johns Reading inventory (or equivalent) (Johns, 2005). From these two pieces of data, a variable for the youth’s Grade Level was computed to determine whether the youth was “on grade level,” above, or below. By dividing the actual reading level by the grade in which the student is currently enrolled, a ratio is computed with a score of one (1) representing on grade level reading ability, higher scores representing above grade level reading ability, and lower scores representing below grade level reading ability (i.e., reading level of 5 with grade level of 3 = 1.6, but reading level of 2 and grade level of 3 = .6). 

Results

For this final study, a total of 46 evaluators provided data for the 116 participants. Of these, the average assessment conducted was 2.46 evaluations done per evaluator, with many conducting only 1 assessment, and a single evaluator who conducted eleven assessments. 

Usability

One of the major impetuses for the creation of the NRMA was the concern by a number of practicing teachers that existing assessments were too lengthy, cumbersome, time consuming, and difficult to score and interpret. During this final study, evaluators were asked a number of questions related to the ease of use of the NRMA as compared with other assessments they were familiar with. Evaluators were asked to write down the amount of time it took to complete each section of the NRMA (i.e., parent, student, teacher, and assessment questionnaire). On average, the Parent Observation form took 14 minutes, the Student Interview took 12 minutes, the Classroom Teacher required 13 minutes, and the TVI Assessment Questionnaire required 25 minutes. This means that the entire assessment took an average of one hour and four minutes to complete. 

In addition to these time data, evaluators were asked to compare the difficulty of following directions and completing the NRMA in comparison to other assessments. Of those completed, 68 of the assessments (75.56%) were easier than other assessments, 19 assessments (21.11%) were equivalent, and 3 assessments (3.33%) were more difficult. Evaluators were also asked whether the NRMA was easier, the same, or more difficult to score and interpret than prior assessments. Evaluators felt that 84 of the assessments (94.38%) were easier to score, 4 assessments (4.49%) were of equal difficulty, and 1 assessment (1.12%) was more difficult. 

Reliability

Pre-reader. The pre-reader assessment was completed by 22 youths (15 females and seven males), who were an average of 4.48 years of age (SD = 1.33; Range = 3-8 years). The first question of importance in this analysis was to determine whether the four sections of the NRMA were reliable (i.e., internally consistent). Data for the parent observations demonstrated Coefficient Alpha of .75 and for the student interview A = .47. Data were only provided for four classroom teachers, so Alpha could not be estimated for this section. For the pre-reader assessment, A = .92.

In order to determine the extent to which there was agreement (i.e., consistency) across the four different sections of the assessment, the scores for each section were correlated. The data demonstrated that all sections were significantly correlated at the .05 level, with the exception that the parent observations did not correlate significantly with the TVI Assessment Questionnaire. Finally, the analysis showed that there were no significant differences on the composite assessment score based on gender, race, or age. 

Kindergarten-12 Assessment. Data were obtained on 95 youths in grades kindergarten through 12th grade, including 43 females (45.16%) and 52 males (51.84%) who were 12.03 years of age on average (SD = 3.44%; Range = 5-20). Data are presented here for the composite K-12 assessment, as well as disaggregated groupings by grade (i.e., K-2, 3-5, 6-8, and 9-12).

For the composite scale, the internal consistency for the Parent Observation form remained high (A = .88). The parent scale, when disaggregated by grade grouping, showed that for the K-2 group A = .90, for the 3-5 graders A = .79, for the 6-8 graders A = .93, and for the 9-12 graders A = .58.

For the Student Interview, the composite scale internal consistency was moderate to strong (A = .75). For the K-2 group A = .77, for the 3-5 grades A = .65, for the 6-8 graders A = .84, and for the 9-12 graders A = .68. 

For the Classroom Teacher Interview, the composite Alpha was strong (A = .93). By grade groupings, K-2 grades A = .9, for the 3-5 graders A = .92, for the 6-8 graders A = .94, and for the 9-12 graders A = .94.

For the TVI Assessment, the composite scale score was very strong (A = .93). Disaggregated by grade groupings showed that for the K-2 grades A = .93, for the 3-5 graders A = .91, for the 6-8 graders A = .96, and for the 9-12 graders A = .91. Test-retest reliability has not yet been established for this instrument. 

Next, as with the pre-reader instrument, it was important to investigate the degree to which all four sections of the NRMA are inter-related, (i.e., are measuring different, but related aspects of visual functioning). All four sections of the NRMA remain intercorrelated beyond the .01 level of significance. In addition, analysis shows that the composite assessment score does not vary significantly based on gender, race, age, or across the four groups of youth (i.e., K-2, 3-5, 6-8, or 9-12). 

Table 1: Intercorrelation of Scales
	Section
	Parent
	Student
	Teacher
	TVI

	Parent
	*
	
	
	

	Student
	0.75
	*
	
	

	Teacher
	0.75
	0.76
	*
	

	TVI
	0.67
	0.68
	0.87
	*


Note: The table above displays the correlations between the four sections of the NRMA assessment: (a) Parent Observations, (b) Student Interview, (c) Classroom Teacher interview, and (d) NRMA TVI Assessment. All correlations in the table are significant beyond the p=.01 level of significance. 
Validity of NRMA

Establishing reliability for the NRMA is an essential aspect of the instrument because one cannot have validity without reliability. The preceding data on the internal consistency and inter-scale correlations provides sufficient support for the reliability of the NRMA. The next step in the analysis was to determine whether the NRMA results were valid (i.e., were measuring what they were designed to measure). According to Crocker and Algina (1986), validity is the process of collecting evidence to support the types of inferences that are to be drawn based on the test that is being constructed. For this, there are a number of types of validity that are being considered here. 

Content validity. According to Crocker and Algina (1986), “The purpose of a content validation study is to assess whether the items adequately represent a performance domain or construct of specific interest” (p. 218). In this study, this means insuring that the questions/items on the NRMA are actually measuring strengths/weaknesses related to the access of printed materials (i.e., functional vision for reading). This was done through several processes. First, a panel of 18 SME gathered together in a face-to-face meeting to operationally define the domain of interest (i.e., visual efficiency/inefficiency specific to reading printed materials), and to define what the purpose of the actual assessment was to be (i.e., to set specific decision rules related to current and future reading needs). During this process, the SME thoroughly reviewed existing assessments, literature on LMAs, and the Expanded Core Curriculum (ECC). In this process, it became clear that development of an evidence-based, objective, and valid measure of visual reading efficiency was to be the core focus of the assessment (i.e., domain of interest), and that other areas of the ECC would need to follow in subsequent assessments. Next, several SME subpanels were formed to begin the item-writing process. Item specifications were defined, and the pool of items was generated to insure that the entire domain of interest (i.e., all relevant tasks/behaviors related to access of educational materials by a youth with a visual impairment) was identified.

The panels then came back together, and the entire SME committee independently reviewed the pool of items, made refinements, and determined that the item pool adequately represented the behaviors associated with real-world reading demands. Next, the structure (or framework) of the assessment was set, with the NRMA being scaled in a Likert-type format with five response points for each behavior. 

Concurrent validity. Crocker and Algina (1986) reported that, “Concurrent validity refers to the relationship between test scores and criterion measurements made at the time the test was given” (p.224). In the case of the NRMA, this refers to the extent to which the score derived from the NRMA checklists correlates (or corresponds) to the final recommendation, (i.e., the decision rule accurately determining print, dual, or Braille media).

Table 2 provides a side-by-side comparison of the primary reading media that the youth is currently being exposed to, the expert judgment of the evaluators as to which media would be most appropriate, and the recommended media based on the results of the NRMA. As can be seen from the table, only two pre-reader youths are currently being exposed to Braille as their primary medium, whereas the expert teachers/evaluators believe that at least five of the youths should be considered for Braille. The NRMA results show that in fact, seven of these youths should be considered for Braille as their primary medium. This table also shows that 12 of the pre-readers sampled (60%) are currently using print primarily, whereas the NRMA data suggest that the visual functioning of only one of these youths is sufficient for print as the primary medium. It should also be noted that the relationship between the recommendations based on the NRMA were significantly correlated with the expert prejudgment of the evaluators (r = .53, p < .05), but not correlated with the youths’ visual functioning (r = .23, p = .31). This supports the premise of the SME committee that especially in very young children visual acuity itself is insufficient for making valid recommendations related to reading needs. These data combined support the criterion-related validity of the NRMA. 

Table 2: Pre-reader Media Recommendations
	Current
	N
	Percent
	PreRec
	N
	Percent
	NRMA
	N
	Percent

	Braille
	2
	10
	Braille
	5
	25%
	Braille
	7
	35%

	Dual
	6
	30
	Dual
	7
	35%
	Dual
	12
	60%

	Print
	12
	60
	Print
	6
	30%
	Print
	1
	5%

	Unsure
	0
	0
	Unsure
	2
	10%
	Unsure
	0
	0


Note: In the table above, current is the youth’s current active reading medium, prerec is the previous recommendation for reading medium, NRMA is the recommendation for reading medium based on the NRMA assessment, n is the number of youth in that part of the sample, and percent is the proportion of youth.
The same criteria were examined with respect to youth in grades K-12. Table 3 provides a side-by-side comparison of the current primary reading media (Braille, dual, or print) based on what the youth are currently doing in school, what the expert evaluators prejudged the youth should be using for reading, and the NRMA final score recommendations. As can be seen from the table, the vast majority of youth in this sample, which is 66 youths or 73%, are currently being given print as their primary reading medium. Analysis of these data show that 12 youths are currently using Braille as their primary reading medium, whereas expert evaluators and previous assessments show that 32 of these youths (35%) would have been recommended as having Braille as their primary reading medium, while the NRMA results show that 45 of these youths (49%) should be using Braille as their primary reading medium. This means that the NRMA results are currently identifying 14% more youths as needing Braille than previous assessments, and 36% more youths as needing Braille than those who are currently getting Braille as their primary reading medium. The same table shows that only 12 youths are being given any Braille (i.e., dual) at the current time, whereas expert prejudgment suggests that 30 youths should be having dual media, and the NRMA suggests that 35 youths should have dual as their primary reading medium. In a sharp contrast to the 66 youths who are currently receiving print in school during this sample, the NRMA results suggest that only 12 of these youths (13%) currently have the visual functioning to effectively read in print. Furthermore, as with the prereader group, there is a strong and significant relationship between the NRMA recommendation and the expert prejudgment (r=.68, p<.01), and also a significant relationship between the youths’ visual functioning and the NRMA results (r=.61, p<.01). These data combined support the criterion-related validity of the NRMA. 

Table 3: K-12 Media Recommendations 
	Current
	N
	P
	PreRec
	N
	P
	NRMA
	N
	P
	

	Braille
	12
	13.33
	Braille
	32
	35.55%
	Braille
	45
	50%
	13.75

	Dual
	12
	13.33
	Dual
	30
	33.33%
	Dual
	33
	36.66%
	

	Print
	66
	73.33
	Print
	22
	24.44%
	Print
	12
	13.33%
	

	Unsure 
	0
	0
	Unsure
	6
	6.66%
	Unsure
	0
	0
	


Note: In the table above, current is the youth’s current active reading medium, prerec is the previous recommendation for reading medium, NRMA is the recommendation for reading medium based on the NRMA assessment, n is the number of youth in that part of the sample, and percent is the proportion of youth. 
Construct-related validity. Construct validity refers to the extent to which the underlying construct that is being measured is meaningful (i.e., has real-world relationship to behaviors in the external world). Crocker and Algina (1986) state that the test developer should “Formulate one or more hypotheses about how those who differ on the construct are expected to differ on demographic characteristics, performance criteria, or measures of other constructs whose relationship to performance criteria has already been validated” (p. 230). In order to establish this for the NRMA, a variety of demographics were examined along with aspects for which the youth would logically be expected to perform similarly or differentially.

For the pre-reader group, data were examined to determine whether the NRMA functioned equivalently across various demographics of the pre-reader sample. The data demonstrated no significant difference based on gender (F(1, 21) = 1.30, p = .26), with females having an average final score of 54 and males an average score of 49. Similarly, final NRMA scores were not significantly different based on racial classification (F(1, 21) = 0.30, p = .38); however, the available data was representative of only white/Caucasian youth (NRMA score = 53) and Black/African American youth (NRMA score = 47). Additionally, the data demonstrated that age was not a predictive factor in the NRMA final score (F(1, 21) = .0.47, p = .48). 

For the K-12 group, the data demonstrate no significant differences on NRMA final scores based on gender (F(1, 91) = 2.33, p = .13), with females having an average NRMA score of 49 and males scoring 54 on average. No significant differences exist on NRMA final scores based on racial identity (F(5, 91) = 1.56, p = .15); with average NRMA scores being reflected with one Native American having an average score of 28, Asian Americans with an average of 45, Hispanic Americans with an average of 54, White/Caucasian Americans averaging 49, and Black/African Americans averaging 54. Similarly, there was no differential outcome on NRMA scores based on the age of participants (F(1, 92) = 0.47, p = .49). Since the NRMA is designed for youth in grades Kindergarten through 12th grade, it is especially important to make sure that the NRMA scores are not significantly different based on the age or grade of participants. In addition to there being no correlational difference between age and NRMA scores, the data also show that no difference exists between the major grade groupings of these youth (F(3, 91) = 1.37, p = .25). This means that youth in grades K-2 had an average NRMA score of 52, youth in grades 3-5 had an average score of 50, youth in grades 6-8 scored 49 on average, and youth in grades 9-12 had an average score of 56. 

The purpose of the NRMA is to identify a youth’s current visual functioning to determine the most effective media for reading in school. Consequently, the predictive power (or validity) of the NRMA scores would be to determine whether the scores are indicative of problems in reading early to prevent the youth from falling behind in school. However, it is also common for youth to fall behind in reading in school because of specific learning disabilities. One step in the validation process was to determine the extent to which scores on the NRMA are indicative of reading difficulty due to vision loss, as opposed to reading difficulty that is related to concomitant factors (e.g., learning disabilities). As part of this study, data were captured on the youth’s current grade of enrollment, and the current reading grade level, from which a Grade Reading Level Index (GRLI) was computed, with higher scores representing above grade reading level and lower scores representing reading deficiencies (i.e., being behind the current grade in reading fluency).

Youth with increasingly poor vision will (by definition) continue to decline in his/her NRMA reading efficiency score. However, if Braille is added to increase literacy skills, then reading level and educational attainment would be expected to stabilize, if not increase. Hence, one would expect a positive relationship between lower NRMA scores and lower reading deficiency for as long as the reading difficulty is not mediated by the addition of Braille. In fact, the data show that NRMA scores are highly correlated with the expert prejudgment (r = .71, p < .01) and equally correlated with the final assessment recommendations (r = .90, p < .01), but unrelated to the reading deficiency itself (r = .08, p = .49). There are only two logical reasons for these data: (1) the NRMA is not measuring vision-related reading deficiencies as it was designed to do; or (2) youth are not being taught with the media that has been previously recommended for them to use. 

Refer to Table 3 and the data show that where the NRMA recommended Braille for 45 of the youths in the study, only 12 are actually using Braille in the classroom as their primary instructional medium. When these data were examined, the relationship was significant (r = -.21, p < .05); however, there was a negative relationship indicating that reading at or above grade level was true for youth who were being taught with Braille, but not true for those being taught in print. These data approached the level of significance (F(2, 82) = 2.02, p = .13), where the GRLI score for Braille readers was .99, the score for those being taught with dual media was .82, and those being taught in print was .72. Remembering that the GRLI score is derived from the current grade and grade reading level, this means that those currently being taught in Braille (.99) are reading on grade level, those currently being taught in dual media (.82) are approximately 10 months behind in reading level, and those being taught in print (.72) are nearly 1.5 years behind in reading level. Furthermore, the data demonstrate that for those youth who are still receiving print as their primary reading medium, there is a significant relationship between reading deficiency and NRMA scores (r = .34, p < .01), where lower NRMA scores do in fact relate to greater deficiencies in reading ability. The opposite of this was true for the youth who are receiving Braille as their primary reading medium.

It is well known that specific learning disabilities are the primary reason for youth falling behind in reading ability. Therefore, it was important to establish that the deficiencies (or delays) that were observed during this study were related to the domain of interest (i.e., vision loss) and not specific to diagnosed learning disabilities. The data demonstrated that none of the pre-reader group had a diagnosis of a specific learning disability; however, 22 individuals in the K-12 group (24%) had a specific learning disability that might cause problems with basic literacy skills. Because reading delays are one means of measuring learning disabilities, it was not surprising that a significant relationship exists between GRLI scores and the presence of a diagnosed learning disability (r = .21, p < .05). However, in support of the notion that the NRMA is measuring reading inefficiency, but is neither specific to academic capacity nor specific learning disabilities, no statistically significant relationship exists between NRMA scores and either GRLI scores (r = .02, p = .78) or NRMA scores and the presence of a learning disability (r = .12, p = .23). And, while NRMA scores are not significantly impacted by the presence of a learning disability, the data do show that for those youth who do not possess a specific learning disability, the current reading media is significantly related to GRLI scores (F (2, 64) = 3.06, p = .05), with those who currently read Braille having an GRLI score of 1.16, those learning with dual media having GRLI score of .81, and those reading in print having GRLI score of .76. Consequently, the data suggest here that learning disabilities do not significantly impact the scores derived by the NRMA, and that the same pattern exists with respect to the type of reading media that is being used both for youth with and those without learning disabilities. 

Discussion

Taken together, the findings from the three research studies and the SME panel represent several thousand hours of concerted work, data on more than 250 youths with a visual impairment, and dozens of statistical measures all aimed at establishing the reliability and validity of the NRMA in accurately identifying the most appropriate reading media for youth who are visually impaired. What follows is a summary of the most salient findings.

More than 18 SME members—with more than a 15 year average in the field—rigorously examined existing LMAs to identify their strengths and weaknesses prior to embarking on this project. 

On average, the NRMA takes between one and one and a half hours to complete—markedly quicker than existing assessments. 

With respect to the administration of the NRMA, 95.5% of evaluators reported that the NRMA was easier to administer than previous assessments, and 90% reported that it was easier to score and interpret than other assessments. 

All four sections of the NRMA (parent, student, teacher, and TVI) are highly intercorrelated with one another, demonstrating the consistency in the perspectives of each of these stakeholders. 

Across all three studies, each of the four sections of the NRMA (parent, student, teacher, TVI) remained highly internally consistent, establishing the reliability of this assessment. 

The NRMA contains a separate assessment for youth who are pre-readers and those in grades K-12, and it was found to be reliable and valid across all of these grade groupings. 

Content validity has been supported based on the work of more than 18 SME members, rigorous content validity, established internal consistency, and systematic and objective refinements and revisions. 

Criterion-related validity was established based on the strong and positive correlations between prior assessment results, the youth’s visual impairment, and the assessment findings. 

Recommendations for Braille, dual Braille/print, or print alone are clear and concise, and are predicated on evidence-based criteria. 

Criterion validity showed that the NRMA is identifying 14% more of youths as needing Braille than prior assessments, and 36% more of youths as needing Braille than who are actually getting it. 

Findings show that 22% of youths who have previously been identified as needing Braille are still not receiving it as their primary medium. 

Construct-related validity is supported based on the findings that show that the NRMA functions consistently for pre-readers and k-12th grade, and that no systematic bias exists based on gender, race/ethnicity, age, or grade grouping. 

The data show that youth who are recommended as needing Braille, but who are only receiving print, are significantly behind grade reading level--as much as 1.5 years. 

The same data show that youth who are recommended as needing Braille, and who are actually receiving Braille as their primary reading medium are on grade reading level with their sighted peers. 

As many as 24% of the K-12 group had a diagnosed learning disability, however, the NRMA results remain valid for this group. 

A significant portion of the group who were behind grade in reading, were behind because of vision loss and not because of specific learning disabilities. 

Conclusions

As in any research study, more research needs to be done. One of the problems noticed throughout the three studies was that evaluators had some trouble with the calculations needed to derive the final scores. For this reason, plus the need to consider the future of the instrument, a web page was designed where the NRMA is now hosted online. Users can log into a secured account, complete and save assessments, print copies, and track student progress. All calculations are computer generated and stored in password protected databases. The online NRMA is available at www.nfbnrma.org. As all users must attest to before being granted access, the hosts of the NRMA state up front that administrators will have access to non-identifying data about students that are captured in the NRMA database. This is for two reasons. First, ongoing research into the continued stability, reliability, and validity is a paramount interest to the Principle Investigator, and so collecting these data allow for continual evaluation and refinement. Second, at the time of the third study, the “future needs” section had not yet been completed. The future needs section asks for basic information from the primary care ophthalmologist to elicit a “best guess” as to the future progression of the visual impairment. From these data, NRMA scores may be adjusted to account for potential future needs. Collecting these data in the online database will allow for future research into this topic and correlation with the existing NRMA. At the end of the day, assessing the correct reading needs for youth with visual impairments will remain a paramount concern, and consequently, the research, refinement, and validation of the NRMA will be of similar importance. 
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Appendix A

Cover Sheet

Name of Evaluator: 
Student’s Initials: 
Gender: 

Please select the racial category or categories with which the student most closely identifies by placing an “X” in the appropriate box. Check as many as apply. 

__ American Indian or Alaska Native
__ Asian
__ Black or African American
__ Hispanic or Latino
__ Native Hawaiian or Other Pacific Islander
__ White

Age: 
Grade: 
Actual reading level:
Grade point average: 
State competency or other standardized test scores: 
Visual Acuity: 
Left eye (OS): 
Right eye (OD): 

If this information is not available, please indicate which of the following best describes the student’s visual functioning by writing one of the following choices in the space provided. 
No light perception (NLP) 
Light perception (LP) 
Counts fingers 
Some functional vision 
Fair amount of functional vision 
Lots of functional vision 

__________________________________________________________________

__________________________________________________________________
Pre-assessment professional recommendation: Before completing this assessment, please provide an independent determination as to whether you would recommend this child as a print, Braille, or dual reader. 

Evaluator Feedback Form

Name of Evaluator: 
Student’s Initials: 
Gender: 
Age: 
Grade: 
Final Score: 

Do you agree with the findings of this assessment? If not, what determination would you have made regarding the most appropriate reading medium for this youth, choosing from Braille, dual, or print. 

How much time did it take to complete each section? Please record the total number of minutes required to complete each of the following sections: 
Though the parent/guardian observation form should be completed by the parent/guardian independently, did he/she have any questions about it? 

How long did you spend addressing these questions? 

Student Interview: 

Teacher Interview: 

Assessment from part three: 

Total Time for entire assessment: 

***Answer the following questions only after completing and scoring the assessment. 
Was this assessment less difficult, more difficult, or no different to use from other assessments with which you have had experience? Explain.

Was the scoring system for this assessment less difficult, more difficult, or no different to use from other assessments with which you have had experience? Explain. 

Were there any extraneous questions? If so, which ones? 

Were all necessary questions included? If not, which ones? 

Additional Comments: 

Refbacks

There are currently no refbacks.
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