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1 Introduction

We are carrying a research project designed to deliver practical solutions for test-takers with disabilities in light of Japan’s university admissions reforms set to take place in 2020, particularly in light of the development of a new exam, which is tentatively titled the Academic Assessment Test for University Applicants. Now we are focusing on to develop a test question delivery system that makes use of the adjustable display magnification (zoom) and text-to-speech audio narration functions available on tablet devices. 

For more information on Japan’s public education system in general, please consult the materials prepared by the Ministry of Education, Culture, Sports, Science and Technology (MEXT).*1 To learn more about the role of that the National Center for University Entrance Examinations plays in Japan’s university entrance examination system, consult the center guidebook.*2 Detailed information on the trends and issues affecting university entrance examinations in the last decade and a half can be found in the commentaries and lecture materials given by members of the Research Division staff at the National Center for University Entrance Examinations.*3
1.1 �”Reasonable accommodation” mandate

Japan’s Non-Discrimination Act for Persons with Disabilities, which outlines specific practices in line with the United Nations Convention on the Rights of Persons with Disabilities, will come into force in April 2016. One of the distinctive features of the convention and resulting national legislation is the introduction of the concept of �”reasonable accommodation”, which is designed to achieve a high degree of social participation for persons with disabilities. Reasonable accommodation, as defined by Article 2 of the UN Convention on the Rights of Persons with Disabilities, means necessary and appropriate modification and adjustments not imposing a disproportionate or undue burden, where needed in a particular case, to ensure to persons with disabilities the enjoyment or exercise on an equal basis with others of all human rights and fundamental freedoms. Public institutions will now be mandated to perform these modifications and adjustments.

1.2 Considerations for students with disabilities during university entrance examinations: Trends

In order to lay concrete groundwork for the legislation mentioned above, MEXT formulated an official policy response to eradicate disability-based discrimination in activities under its control in 2015. One of the specific case examples cited in this document to be considered under the heading of flexible adaptation of rules and practices” was allowing students or their parents/guardians to request a separate test-taking room, an extended time limit, braille or large print, the use of text-to-speech services, or similar accommodations on the basis of disability. The policy essentially serves as a mandate for official admissions organizations as well as national and other publically run universities to take the steps outlined therein (public universities are also obliged to make a reasonable effort to achieve the same accommodations).

Meanwhile, the National Center for University Entrance Examinations has been trialing several new testing-site accommodations in recent years. The FY2015 National Center Test (administered in January 2015) allowed students who had difficulty reading the test due to developmental disabilities have a proctor read the test questions for them. Though this is an example of an individual accommodation strategy, it does represent a new era in terms of shifting from tests based entirely on written media to those delivered via audio or sound. The FY2016 National Center Test (administered in January 2016) provided large-print test booklets in 22-point font (more than twice the size of the print in a standard booklet) to students with weak eyesight and certain developmental disabilities. The large-print booklets were created not by simply making a magnified copy of a standard booklet, but by reformatting entirely and printing from scratch. The total number of pages was thus increased in the new booklets as well.

1.3 Addressing university admissions reforms

Given these changes, society now is calling for considerations to be made for students with disabilities on the new Academic Assessment Test for University Applicants as well. What this means is that setting up test-taking methods that reliably offer braille or large print, the use of text-to-speech services, or similar accommodations as outlined in the MEXT official policy response to eradicate disability-based discrimination in activities under its control has become a pressing issue.

1.4 Problems to be solved

Of the three testing methods listed above, allowing students to take tests in braille by giving out braille test booklets and accepting braille answer sheets are strategies that have both been used since Japan’s preliminary standard university entrance examinations were introduced. Considering trends in primary and secondary education for students with severe visual impairments as well, it is only logical that administering braille test booklets for the new Academic Assessment Test for University Applicants would be a necessary consideration.

When it comes to offering test booklets in large-print type, the introduction of test booklets printed in 22-point font for the FY2016 National Center Test serves as a standard example. Still, the quality of visual perception varies widely among students with weak eyesight? which is why primary and secondary education programs for these students utilize a variety of magnification levels and color adjustments in their textbooks and other learning materials. Offering large-print test booklets across the board, then, hardly seems sufficient accommodation for this diverse group of students.  That said one can foresee numerous obstacles to reliably providing a variety of large-print test booklets, given the manpower and financial costs involved in printing these documents, proofing work, and so on.

Next we turn to offering text-to-speech services for test-takers. Recent trends in special needs education programs have seen the use of text-to-speech services, where tablet devices or computers convert digital data into recorded speech. At present, there are no clear examples of tests being reliably administered using these methods in a way that ensures strict fairness. At the same time, using a human reader to replace computerized text-to-speech services (as discussed earlier) cannot be considered a viable option, as it puts significant restrictions on the efficiency with which the student is able to read and respond to test questions not to mention how difficult it would be to reliably and practically implement this strategy. At the same time, if we look at recent trends in special-needs education that highlight the use of assistive technologies, we can expect to see increasing demand for test administration practices that utilize audio narration functions.

2 Topics for the current study

Clearly, effectively accommodating students with disabilities has become a pressing concern when it comes to the new Academic Assessment Test for University Applicants. Specific issues associated with these accommodations are adjustable display magnification for text and having (computer-based) test questions read aloud in a way that ensures the fairness demanded of the university admissions process. To resolve these issues, our team focused on developing a test question delivery system that made use of tablet devices. Below, we look at the effectiveness of using tablet devices to overcome these accommodation challenges.

2.1 Effectiveness of tablet devices

Effectiveness of tablet devices can be summarized four points.

1. Displaying test questions in large print

2. Reading test questions aloud

3. Combining the above two features

4. Ensuring the fairness required by the university admissions process

The point 2, reading test questions aloud, must be explained within the Japanese context.
The voice data used for the text-to-speech service makes use of a prerecorded audio data playback system. The voice synthesis function that comes with the operating system can read an entered character string and create voice data for it. When synthesizing voice for Japanese text, Chinese character (kanji) readings and accents are inferred based on the dictionary readings stored in the operating system. It is impossible to guarantee correct readings using this method, particularly when it comes to the names of the historical figures that appear in the geography and history unit or the fictional characters from novels in Japanese literature. This makes the system quite different from English voice synthesis, which is sure to produce correct reading in most cases. The task of reading test questions aloud demands a high degree of precision, and offers no room for error.

2.2 External conditions and requirements

Our study was bounded by the following two limitations.

The test questions displayed in the system are based on past National Center Test question data. Though the system is eventually intended to directly handle test questions from the new Academic Assessment Test for University Applicants, the content and format of these questions was still under consideration when our study began, and the system had to be developed using available sample content (past National Center Test question data) instead. One of the major challenges with ensuring test-taking efficiency on a tablet computer with the National Center Test is that it includes testlet items: long questions with extended passages. See figures 1 and 2 for examples of how “testlet items” and simple “items” are constructed. Another challenge is the inclusion of questions that include vertically written Japanese text, numerals, chemical formulas, maps, graphs, and so on. No matter what format is adopted for questions in the Academic Assessment Test for University Applicants, in all likelihood this will be a challenge with the new exam as well. For this reason, we felt that seeking out possible solutions using past National Center Test questions was sufficiently meaningful.
In terms of the display method for test questions in the system, the study did not involve developing answer input functions. When it comes to education for students with weak eyesight and certain developmental disabilities, the MEXT policy response to eradicate disability-based discrimination in activities under its control and other guidelines place particular emphasis on information display methods (supplying zoom and text-to-speech services), and for this reason our most pressing concern with this study was developing a test question display method. That said, we by no means consider issues concerning response entry method and time limits (estimating percentages by which test time should be extended) to be unimportant. 
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Figure 1 Structure of test let items

	Problem
	Question 1
	Answer 1

	
	
	Answer 2

	
	
	… (answers continue)

	
	Question 2
	Answer 1

	
	
	Answer 2

	
	
	… (answers continue)

	
	… (questions continue)
	


Figure 2. Structure of (simple) items
3 Results and Considerations

Our team developed a test question delivery system with adjustable display magnification and text-to-speech functionality using the iPad tablet device developed by Apple. We call the system (application) AXES, which stands for Accessibility, extended Examination System. The term AXES is also a nod to the fact that the system simultaneously addresses the two “pivot points” of our research namely, providing test questions in large type and offering a text-to-speech service.

The AXES can display and read aloud contents which was authored in conformity with the specification of EPUB 3 Media Overlays. We added a continuous zoom and reflow feature for screen displays. The system can achieve a complete reflow display up to 257% magnification, equivalent to a 27.25-point font. Figure 3 shows a screenshot of the AXES displaying a passage of the fifth written English question given in the 2015 National Center Test at magnified 207% (equivalent to 22-point font).

The AXES is able to handle reflow displays for the standard font sizes (22-point, 18-point, and 26-point) used in educating students with weak eyesight. By combining AXES magnification with the pinch-to-zoom gesture that comes with the iPad operating system, it is possible to achieve a maximum zoom equivalent to around a 60-point font. Considering that magnified copies work with an average magnification in the 30-point font range, we know that we are offering comprehensive coverage for an array of display magnification needs. 

On the other hand, mentioned above, we are looking for a way to maintain tests in braille by giving out braille test booklets and accepting braille answer sheets. We consider that it should be done even if an accessible test question delivery system on tablet devices is introduced. This attempt is aimed as not a negative reaction but a pursuit of appropriate testing environment for students to wish to take tests in braille, namely braillists.
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Subject: Request for advice
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Figure 3. A screenshot of the AXES displaying a passage of a question at magnified 207% (reduced in size for printing).
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