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EXECUTIVE SUMMARY 

The Michener English Language Assessment (MELA) is an English language assessment that tests English 

language use within the context of health technology communication. It is used at the Michener Institute for 

Applied Health Sciences (the Michener Institute) in Toronto as an admissions test and is recognized by some 

regulatory authorities as a test of English language fluency for professional registration.  

The initial purpose of MELA was to determine language readiness for admission to bridging programs 

offered at the Michener Institute for internationally trained health technologists. MELA was successfully 

used for this purpose. After evaluation of the assessment’s use, the Michener Institute and some of its 

partners (e.g. health care regulators) wished to expand the use of the assessment to full and part-time 

program admission as well as to satisfy language fluency requirements for participating health regulatory 

authorities. LCRT Consulting advised the Michener Institute that a validation study would ensure that the 

assessment was meeting the criteria necessary for these new high stakes purposes.  

Subsequently, the Michener Institute applied for funding from the Ontario Ministry of Citizenship and 

Immigration (MCI) to support the MELA Validation Project. The Michener Institute subcontracted LCRT 

Consulting to design and conduct the validation plan. The validation study set out to gather validity evidence 

that would build a case as to whether or not the assessment was meeting its purpose.  

One of the major activities of the MELA validation plan was the MELA-IELTS Study. By correlating MELA 

scores to scores obtained on a widely used standardized language assessment (IELTS), concurrent validity 

evidence could be established. In addition to the concurrent validity data, the study also collected test-taker 

perceptions of MELA results to support content and face validity. Another validation activity collected data 

to support test reliability, such as inter-rater reliability. Finally, item and reliability analyses were conducted 

for individual items and tasks in MELA. 

Results of the MELA-IELTS study show that MELA and IELTS scores correlate positively, demonstrating 

evidence of concurrent validity with a widely accepted test measure of English. MELA test score data 

obtained from the study also showed high reliability coefficients for test items and high inter-rater reliability 

supporting the claim that MELA test scores are reliable. Finally, test-takers overwhelmingly validate MELA 

content as authentic and fair and would accept MELA scores without question, evidence of the face and 

content validity of the test. 
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BACKGROUND 

What is MELA 

The Michener English Language Assessment (MELA) is a test of English language communication in the 

context of health technology. It is used at the Michener Institute for Applied Health Sciences (the Michener 

Institute) in Toronto for program admission and is recognized by some regulatory authorities as a test of 

English language fluency for professional registration.  

The MELA measures a test-taker’s ability to communicate in English in reading, writing, listening, and, 

speaking. Scores are reported on a MELA scale of 6 – 10 and separate scores are provided for each skill area 

(there is no composite score). Test reports contain descriptive bands that describe communication 

proficiency according to the MELA scale. Scoring rubrics (for speaking and writing tasks) and scoring scales 

(for listening and reading tasks) are referenced to the Canadian Language Benchmarks. Test reports also 

contain descriptions of test-taker performance on specific tasks which are intended to provide diagnostic 

information to the test-taker. 

MELA is owned by the Michener Institute and was developed and is administered by LCRT Consulting. Test-

takers register for the test online through the Michener Institute and all test sessions are conducted at the 

Michener Institute. LCRT Consulting hires and trains assessors, raters, and invigilators, completes all test 

ratings, and maintains the assessment. LCRT Consulting generates test reports detailing results; these are 

distributed by the Michener Institute to test-takers. 

MELA Purpose 

MELA has two purposes: first, for Michener Institute program admission (full or part-time study and bridging 

programs); second, for professional registration with participating health regulatory authorities1. 

DEVELOPMENT OF MELA 

Why an Occupation Specific Language Assessment? 

The Michener Institute became interested in developing an occupation specific language assessment 

through its experience preparing internationally trained health professionals for a standardized English 

speaking assessment, the Test of Spoken English (TSE). Administrators in a Michener Institute bridging 

program noticed that students admitted into their program did not always have the communication skills 

important for success in a health care bridging program (the Access and Options Bridging Program). As a 

result, the Michener Institute decided to develop a language assessment that would measure English 

language communication ability in the context of health technology. The assessment would be used for 

admission to the bridging program. 

Funding from Federal (Citizenship and Immigration Canada) and Provincial (Ministry of Citizenship and 

Immigration) governments for immigrant settlement initiatives was used to develop the MELA. A report 

                                                                 
1
 MELA is used to satisfy language fluency requirements for three health regulators: the Canadian Society of Medical Laboratory 

Sciences (CSMLS), the College of Respiratory Therapists of Ontario (CRTO), and the College of Medical Radiation Technologists of 
Ontario (CMRTO). 
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from the MELA developer, LCRT Consulting, describes the activities undertaken to design and create MELA
2
. 

The validation activities that are described in this report represent a continuation of MELA development 

activities undertaken in 2005. The chart below shows the development process of MELA
3
. Some of the 

development activities in the chart (i.e. “Content expert consultations” and “Workplace questionnaires”) 

demonstrate how validity was part of the MELA development process. The grey shaded areas recommend 

ongoing evaluation and the development of parallel versions as future initiatives. These initiatives were 

undertaken in the current study and are reported on in this document.  

Chart 1: MELA Development Process 

 

Original Audience and Purpose 

The Access and Options Bridging Program targeted internationally trained Medical Laboratory Technologists, 

Respiratory Therapists, and Radiological Technologists. The MELA was designed for this audience and the 

MELA purpose was initially admission to the Access and Options Bridging Program. 

                                                                 
2
 LCRT Consulting, 2005 “Development of an Occupation Specific Language Assessment for Health Science Professions Based on the 

Canadian Language Benchmarks”, themela.com available at http://www.themela.com/assets/documents/MELADevReport2005.pdf 
(accessed June, 2013). 
3
 LCRT Consulting 2006 “Final Report on the Development of an Occupation Specific Language Assessment for Health Science 

Professions Based on the Canadian Language Benchmarks: An Enhanced Language Training Initiative Project”, p. 10. 
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Expansion of Audience and Purpose (Low to High Stakes)  

Due to the success of MELA in the Access and Options Bridging Program, the audience was expanded to 

include other health technology occupations and additional training programs at the Michener Institute. 

Further, MELA test results were accepted as a demonstration of language fluency for professional 

registration. The use of the MELA for these higher stakes purposes (i.e. professional registration and 

admission to regular training programs) placed pressure on the test developer and owner to conduct validity 

studies that would demonstrate to a wider stakeholder group that MELA is a reliable and valid measure of 

English language communication in the context of health technology.  

DESCRIPTION OF MELA 

Test Structure 

The MELA has four sections: a reading test (3 tasks, 60 minutes), a writing test (3 tasks, 70 minutes), a 

listening test (4 tasks, 30 minutes), and a speaking test (3 tasks, 20 – 30 minutes). One listening task is 

integrated with one writing task. Table 1 shows the structure of the MELA. 

Table 1: Structure of the MELA 

 Time Task 1 Task 2 Task 3 Task 4 

Listening  30 minutes Voicemail Message Supervisor Message Incident Report Short 
Lecture 

Reading  60 minutes Workplace Reading Textbook Reading Journal Extract  

Speaking  20 – 30 
minutes 

Professional Experience 
Description  
(Extended Response) 

Instruction Giving  
(Role play) 

Presenting an 
Opinion  
(professional topic) 

 

Writing  70 minutes Incident Report Workplace Message Short Essay  

 

Test Task Selection and Design 

MELA combines tasks related to study activities and workplace communication. This combination reflects 

the initial purpose of the assessment, which was admission to a bridging program that included both study 

and workplace components. These tasks also reflect the current test purposes of admission to full and part-

time training programs and professional registration. 

The test developers selected and designed tasks based on classroom observations and examination of study 

materials in the Access and Options Bridging Program. Workplace tasks were developed through a 

combination of input from occupation specific focus groups, workplace observations (e.g. hospitals), and a 

collection of workplace print materials. Access to subject matter experts for these activities was provided by 

the Michener Institute
4
. 

                                                                 
4
 LCRT Consulting, 2005 “Development of an Occupation Specific Language Assessment for Health Science Professions Based on the 

Canadian Language Benchmarks”, themela.com available at http://www.themela.com/assets/documents/MELADevReport2005.pdf 
(accessed June, 2013). 

http://www.themela.com/assets/documents/MELADevReport2005.pdf
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Speaking Test - Interview Description 

The MELA interview is conducted by a trained assessor and is recorded and rated by a second rater. The 

interview has four parts but three are rated. Part 1 (unrated) is an introduction where the speaking test is 

explained to the test-taker. Part 2 (task 1) requires the test-taker to describe his/her work experience in 

detail. Part 3 is a role play based on a familiar technical workplace task (e.g. a phlebotomy). The test-taker is 

required to give instructions to the assessor and is allowed to refer to a photo story as preparation for the 

role play. Part 4 is a complex discussion of a health care related topic between the assessor and the test-

taker. 

Scores and Rating  

The MELA results are reported on a scale of MELA 6 – 10. This scale is referenced to the Canadian Language 

Benchmarks5 (CLB) 6 – 10. The relationship between the MELA tasks and the CLB is based on the alignment 

of task performance requirements with the CLB scale of language proficiency. For the listening and reading 

tests, correct responses are totalled and the raw score is converted to a MELA score. A conversion formula is 

used for this purpose. For the writing and speaking tests, tasks are also aligned to the CLB scale. Test-taker 

performance is rated using rubrics that consist of descriptive bands that describe different levels of abilities 

on a MELA 6 – 10 scale. The rating criteria and band descriptors for each task reflect the most important 

communication elements related to the specific task purpose and are similar to rating criteria used in the 

CLB. 

MELA Test Reports 

The MELA Test Report contains scores on a scale of 6 - 10 for all four sections (reading, writing, listening, and 

speaking). The report gives ratings for each test task and comments on the characteristics of test-taker 

performance on various tasks. These descriptions are intended to provide the test-taker with diagnostic 

information on their English language communication performance in specific health care contexts (see 

Appendix C for a sample test report). 

Test Maintenance and Security 

LCRT Consulting is responsible for test maintenance; the responsibility of test security is shared with the 

Michener Institute (e.g. registration information and MELA Test Reports). As a result of the MELA Validation 

Project, three new versions of MELA were developed as well as a database that allows the test developers to 

maintain quality control of test items over time. It is intended that new versions of MELA will be developed 

through revenues generated by future test administrations. MELA test records are stored by both the 

Michener Institute and LCRT Consulting. 

Operationalization 

The MELA is administered at the Michener Institute in Toronto. The Michener Institute handles all 

registration, collects the test fees, and provides the space to conduct the assessment. LCRT Consulting is 

subcontracted to administer the test. An unintended but nevertheless useful outcome of the MELA 

Validation Project is the development of the MELA website and through this portal, potential test-takers and 

stakeholders can access a variety of services related to MELA use and practice. For example, test-takers can 

                                                                 
5
 Pawlikowska-Smith, Grazyna (2000). Canadian Language Benchmarks 2000 – English as second language for adults. Canadian Centre 

for Canadian Language Benchmarks, Ottawa. 
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register for MELA sessions through the website and try sample test tasks. As well, stakeholders can access 

information about the development and uses of MELA. 

DESCRIPTION OF IELTS 

A Standardized International English Language Proficiency Test 

The International English Language Testing System (IELTS) is a widely recognized test of English language 

proficiency. It has two modules: the IELTS Academic module (AC) which measures English language 

proficiency needed for an academic, higher learning environment and; the IELTS General Training module 

(GT) which measures English language proficiency in a practical, everyday context. The tasks and texts 

reflect both workplace and social situations.  

Audience and Purpose 

IELTS is used by international applicants to English-speaking post-secondary academic institutions, training 

academies, for English language employment, and for accreditation to work in English-speaking 

environments. IELTS includes British, Australian, and American accents and content in the listening and 

reading passages in an effort to address a wide audience of test-takers. It is a popular ‘off-shore’ test with 

international students as well as immigrants coming to Canada. 

Test Structure 

Both the IELTS AC and the IELTS GT forms have a listening, reading and writing section as well as a speaking 

interview. Table 2 shows the structure of the IELTS. 

Table 2: Structure of the IELTS 

Component Time Test Tasks 

Listening 30 minutes Four recorded monologues followed by multiple choice questions and charts 
to complete. 

Reading  60 minutes Three long reading passages with tasks: 

• Texts range from descriptive and factual to discursive and analytical 
• Includes non-verbal materials such as diagrams, graphs or illustrations  
• Texts are authentic (e.g. taken from books, journals and newspapers) 

Writing  60 minutes Two writing tasks: 

• Writing task of at least 150 words where the candidate must 
summarise, describe or explain a table, graph, chart or diagram 

• Short essay task of at least 250 words 

Speaking  11-14 minutes Face-to-face interview that includes short questions, speaking at length 
about a familiar topic and a structured discussion 

Scores and Rating  

IELTS test results are reported on a 9-band scale (from 1, the lowest, to 9, the highest). The scale has 

remained consistent and acquired currency around the world over the past three decades. Candidates 

receive an overall band score as well as individual scores for each test component (listening, reading, 

writing, and speaking). 
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Test Reports 

IELTS scores have a recommended validity period of two years (See Appendix D for a sample test report). 

Test Delivery, Maintenance, and Security 

IELTS is jointly owned by British Council, IDP: IELTS Australia, and Cambridge English Language Assessment. It 

is delivered internationally through certified, licensed, and secure test sites. 

MELA-IELTS STUDY PURPOSE 

The purpose of the MELA-IELTS study is to build a validity argument that supports the use of MELA as a test 

of English language proficiency for professional licensure and post-secondary admission. IELTS is one of the 

currently accepted measures of English language proficiency by Canadian health regulatory authorities, so a 

study that evaluates MELA results in reference to IELTS results can attest to MELA’s relative equivalence and 

validity. 

In addition to MELA-IELTS score correlation, supplementary correlative evidence was gathered by 

establishing relationships between test-taker self-assessment and test scores. Other MELA validity evidence 

gathered during the course of the MELA-IELTS Study was item and reliability analysis which was conducted 

on individual MELA test items and tasks. Finally, data from a questionnaire administered to study 

participants provided content validity evidence.  
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MELA-IELTS STUDY 

STUDY DESCRIPTION 

A series of validation activities were conducted to build a validity argument for MELA. One of the main 

activities was a comparison of MELA scores to scores on an already well-established and accepted English 

language proficiency test. IELTS was chosen as the comparison test because IELTS is a test commonly used 

by both Canadian health care regulatory authorities and post-secondary institutions as a measure of English 

language proficiency. All of the regulatory authorities interested in adopting MELA already accept IELTS as 

proof of language proficiency for professional licensure. The Michener Institute, a post-secondary 

institution, also accepts IELTS as proof of language proficiency for admission. A comparison of MELA scores 

to scores obtained on a widely known and standard language assessment such as the IELTS helps to build a 

validation argument for MELA given that IELTS is a currently accepted language test.  

Study participants took MELA and IELTS on separate days at the Michener Institute and scores on both tests 

were compared. Study participants were internationally trained health technologists which reflected the 

intended audience of MELA and were recruited from a variety of sources. LCRT Consulting administered the 

MELA and the IELTS Test Centre from Conestoga College administered the IELTS.  

A website hosted by the Michener Institute was created that served as an electronic portal for the study 

registration. The Michener Institute provided an administrator to manage registration. Training programs 

and licensing bodies that were points of contact for internationally trained health technologists helped 

distribute a flyer describing the study and providing registration information (see Appendix B). The flyer 

directed participants to the MELA Study website for registration. The Michener Institute collected 

applications and provided study information to applicants. LCRT Consulting made the final decisions 

regarding participant selection.  

Study participants were registered in a regular IELTS test session and received test taking information for the 

day of the test from the IELTS Test Centre. Participants also needed to submit the standard IELTS registration 

documents and these documents were collected by the Michener Institute and then forwarded to the IELTS 

Test Centre. Dedicated MELA test sessions were held. Study participants also completed a Study Consent 

Form (Appendix F). After the tests, study participants received an IELTS Test Report and a MELA Test Report 

which they could use for Michener admission or professional registration purposes. Participants received an 

honorarium for completing both tests (two days of commitment). 

After taking MELA, participants completed a questionnaire (see Appendix E) which collected data on test-

taker perceptions of MELA. Test-takers received the honorarium upon completion of the questionnaire. The 

data collected on this questionnaire was analyzed and the results demonstrated evidence of face and 

content validity as test-takers strongly indicated that the content of the test was fair and authentic and that 

they would accept the scores without question. Since test-takers were all internationally trained health 

professionals (not students), it is assumed that their opinions on task authenticity (or, content) had value. 

Challenges 

Recruitment of study participants was challenging. Initially, the study was to be held in September, 2010 but 

registration in the summer months did not yield a sufficient number of participants. Consequently, the study 
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was moved to January 2011. While the response significantly improved, several test dates needed to be 

offered in order to recruit the most number of participants.  

Procedures: Data Collection and Analysis  

DATA COLLECTION: 

1. An invitation letter was posted on the MELA website with instructions on how to register for the study.  

2. Candidates received a Study Application. Participants were also recruited through the targeting of 

programs providing services to internationally trained health professionals. 

3. Participants signed the appropriate consent forms. 

4. Each participant completed the IELTS and MELA (on different days). 

5. After completing both tests, each participant completed a questionnaire about their background, self-

assessment of their English proficiency in the four language skills, and their perceptions of MELA.  

DATA ANALYSIS: 

Scores from MELA and IELTS, as well as responses to the questionnaire, were analysed in several ways. The 

following is a list of the analyses described in this report: 

1. Descriptive statistics for MELA, IELTS, and the questionnaire data (both self-assessment and perceptions 

of MELA). 

2. Correlations between MELA scores, on the one hand, and IELTS scores and self-assessment results, on 

the other. 

3. Comparisons of MELA scores across IELTS bands. 

4. Comparisons of MELA scores across student groups. Groups were determined based on participants’ 

background factors.  

5. Descriptive statistics for questionnaire data concerning participants’ perceptions of MELA. 

6. Item and reliability analyses for individual items and tasks in MELA.  
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PARTICIPANTS 

Fifty-six (56) students participated in the study; 55 attended training in an Ontario Bridging Program. 36 

were females (64%) and 20 males (36%). The majority (n=38, 68%) were between 26 and 40 years old. They 

were native speakers of 21 languages and came from 25 different countries (see Table 3). The greatest 

majority (n=40, 71%) have a university degree, but only 18 (32%) received their education in English, while 

the remaining participants received their training in their first language. They studied English between 1 and 

25 years (Mean=9 years, SD=6.5 years) and have been in Canada between 1 and 6 years (Mean=2.5 years, 

SD=2 years) at the time of the study. Only 9 of them (16%) were enrolled in a program at the Michener 

Institute at the time of data collection. In terms of their professional registration process in Canada at the 

time of data collection, 15 (27%) had registered at their regulatory college; 10 (19%) indicated that they had 

met the language fluency requirements of their regulatory college; 2 (4%) indicated that they had passed 

their professional licensing exams; and 31 (55%) indicated that they were at other stages of the process.  

Table 3: Participant Country of Origin and First Language  

Country  Frequency  Percentage  First Language  Frequency  Percentage 

Afghanistan 1 1.8  Arabic 2 3.6 

Argentina 1 1.8  Armenian 1 1.8 

Armenia 1 1.8  Bengali 11 19.7 

Bangladesh 10 17.9  Chinese 8 14.3 

Belarus 1 1.8  Dari 1 1.8 

China 9 16.1  Farsi 6 10.7 

Colombia 2 3.6  Greek 1 1.8 

Cuba 1 1.8  Gujarati 3 5.4 

Egypt 1 1.8  Japanese 1 1.8 

Greece 1 1.8  Kinyarwanda 1 1.8 

India 4 7.1  Latvian 1 1.8 

Iran 6 10.7  Mandarin 1 1.8 

Japan 1 1.8  Romanian 1 1.8 

Latvia 1 1.8  Russian 2 3.6 

Moldova 1 1.8  Slovene 1 1.8 

Pakistan 3 5.4  Spanish 5 8.9 

Peru 1 1.8  Tagalog 4 7.1 

Philippines 4 7.2  Tajik 1 1.8 

Russia 2 3.6  Tatar 1 1.8 

Rwanda 1 1.8  Urdu 3 5.4 

Slovenia 1 1.8  Uzbek 1 1.8 

Sudan 1 1.8     

Tajikistan 1 1.8     

Uzbekistan 1 1.8     
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FINDINGS 

MELA Results  

Table 4 provides descriptive statistics for MELA tasks and sections. Overall, participants obtained above 

average scores on all tasks and sections of MELA. For example, participants obtained an average score of 8.9 

(out of 15) on the reading section and an average score of 9 (out of 15) on the writing section.  

Table 4: Descriptive Statistics for MELA Sections 
6
 

MELA Section Total N Mean Median Mode SD Min Max 

Listening 10 56 7.88 8.0 9 1.42 5 10 

Reading 10 56 8.05 8.0 9 1.35 5 10 

Writing 10 56 8.07 8.0 9 1.28 5 10 

Speaking 10 56 8.39 9.0 9 1.15 6 10 

IELTS Results 

The following tables show the participants’ English language proficiency as measured by IELTS (Tables 5 

and 6). As Table 5 shows, the participants obtained an average score around 6 (out of 9) on the IELTS 

sections. Table 6 shows that the majority of the participants obtained scores at bands 5 to 7. For example, 

Table 5 shows that the mean score on IELTS total is 6.05 (SD=.82), while Table 6 shows that 49 participants 

obtained a total IELTS score between 5 and 7. These results suggest that the participants in this study had 

slightly above average proficiency in English (as measured by IELTS). These results need to be kept in mind 

when interpreting outcomes from MELA. 

Table 5: Descriptive Statistics of Participants’ Scores on IELTS (maximum score = 9) 

IELTS Section N Min Max Mean Median SD 

Listening  56 4 9 6.17 6 1.13 

Reading  56 4 9 5.96 6 1.27 

Writing  56 3 7.5 5.69 6 .91 

Speaking  56 5 8 6.21 6 .83 

IELTS Total 56 4.5 8 6.05 6 .82 

                                                                 
6
 The following information is provided:   

1. Total: Maximum possible score for the task.  
2. N: Number of test-takers who responded to the task. 
3. M: Mean (average) score of all test-takers for the task.  
4. Med: Median, a measure of central tendency describing the point below which 50% of scores fall and above which 50% fall.  
5. Mode: Most frequent score.  
6. SD: Standard Deviation, a measure of the variation or distribution of the scores around the mean.  
7. Min: Lowest score achieved by the participants.  
8. Max: Highest score achieved by the participants.  
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Table 6: Distribution of Participants’ IELTS Scores (maximum score = 9) 

Band Listening Reading Writing Speaking Total 

3 0 0 1 0 0 

3.5 0 0 1 0 0 

4 2 3 1 0 0 

4.5 3 7 5 0 2 

5 9 7 8 7 6 

5.5 8 9 11 13 16 

6 7 13 14 9 11 

6.5 9 5 9 12 8 

7 8 2 5 8 8 

7.5 5 2 1 5 4 

8 3 4 0 2 1 

8.5 2 3 0 0 0 

9 0 1 0 0 0 

CORRELATIONS BETWEEN MELA AND IELTS  

Table 7 reports the correlations between MELA and IELTS scores by section and for the total scores. It shows 

that participants who obtained higher scores on IELTS obtained higher scores on MELA (and vice versa) for 

each language skill. For example, the correlation between scores on the MELA listening section and IELTS 

total score is .78. The correlations for the language skills range between .67 (for speaking) and .78 (for 

listening). This indicates that 45% to 61% of the variance in MELA scores can be accounted for by the IELTS 

scores.  

Table 7: MELA-IELTS Correlations by Language Skill and Task  

 
IELTS 

MELA  Listening Reading Writing Speaking Total 

Listening      
 

MELA Band .75(**) .48(**) .51(**) .47(**) .71(**) 

Reading      
 

MELA Band .65(**) .69(**) .44(**) .35(**) .68(**) 

Writing      
 

MELA Band .73(**) .63(**) .69(**) .64(**) .85(**) 

Speaking      
 

MELA Band .62(**) .38(**) .63(**) .69(**) .70(**) 

* Correlation is significant at the 0.05 level (2-tailed). ** Correlation is significant at the 0.01 level (2-tailed).  

Table 8 compares MELA scores of participants at different score levels on IELTS. It shows that, the higher the 

proficiency of the participants (as measured by IELTS), the higher average scores they obtained on each of 

the MELA sections. While the participant’s scores did not spread across the full range of possible scores on 

either test scale, nevertheless, the group behaved similarly on both tests. In general, a participant who 
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scored high on IELTS also scored high on MELA. This positive score correlation between MELA and IELTS 

provides validity evidence for MELA. 

Table 8: MELA Section Scores Across IELTS Total Bands  

  IELTS Total 

  3-4.5 (n = 2) 5-6.5 (n = 41) 7-9 (n = 13) 

  M SD M SD M SD 

Listening        

MELA Band 6.00 .00 7.51 1.25 9.31 .85 

Reading        

MELA Band 5.50 .71 7.76 1.18 9.38 .65 

Writing        

MELA Band 6.00 .00 7.76 1.11 9.38 .65 

Speaking        

MELA Band 6.00 .00 8.20 1.05 9.38 .51 

RELATIONSHIPS BETWEEN SELF-ASSESSMENT AND TEST SCORES 

The self-assessment scales in the questionnaire consisted of 25 items; 5 items were general and 20 were 

specific. The 20 specific items had an internal-consistency reliability (Cronbach alpha) of .94, this indicates 

that these results are coherent (i.e. measure the same construct). The 20 specific items were distributed as 

follows: 7 listening items, 6 reading items, 2 writing items, and 5 speaking items.  

Table 9 reports descriptive statistics for the self-assessment scales. In general, the participants rated 

themselves high on the four language skills. For example, the participants averaged a score of 3.25 (out of 4) 

in terms of their self-assessment of their listening skills in English.  

Table 10 reports the correlations between the participants’ IELTS scores and their self-assessment. It shows 

that the correlations are generally low. One would expect high positive correlations between IELTS scores 

(as an objective measure of English language proficiency) and self-assessment results (as a subjective 

measure) to ensure that self-assessment has high validity. However, the literature shows that, though they 

are usually positive (as in this study), such correlations tend to be low. Self-assessment results thus need to 

be used and interpreted with caution.  

Table 11 reports the correlations between the participants’ MELA scores and their self-assessment. It shows 

that the correlations are moderate and have the same pattern as those between IELTS and self-assessment 

(Table 9). In general, participants who felt that they have higher proficiency in English obtained higher 

scores on MELA (and IELTS). For example, the correlation between MELA listening scores and the 

participants’ self-assessment of their listening ability in English is .49. Note, however, that the correlation 

between MELA writing scores and the participants’ self-assessment of their writing ability in English is very 

low (.06). This is also the case for the IELTS writing scores (Table 9). It seems that the participants were 

better at assessing their own listening, reading, and, to a lesser extent, speaking abilities, than at assessing 

their writing ability. Since the participants’ self-assessment and test scores correlated similarly in both IELTS 

and MELA, evidence that MELA is a valid assessment is provided.  
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Table 9: Participants’ Self-assessment of their English Language Skills (on a 4-point scale) 

Self-Assessment  N M Med SD Min Max 

General Items        

My English is  56 2.96 3 .57 2 4 

My reading comprehension in English is  54 3.11 3 .82 1 4 

My listening comprehension in English is  55 3.00 3 .72 2 4 

My speaking ability in English is  55 2.91 3 .73 2 4 

My writing ability in English is  55 3.00 3 .67 2 4 

Specific Items        

Listening 55 3.25 3.14 .54 2 4 

Comprehend main ideas and facts in a lecture on a health care topic 56 3.36 3 .70 2 4 

Understand a lecture 56 3.34 3 .55 2 4 

Retrieve workplace information from a voice mail message 55 3.18 3 .75 2 4 

Understand the main ideas of conversations in the workplace 56 3.36 3 .62 2 4 

Take telephone messages in the healthcare workplace 56 3.09 3 .77 1 4 

Take notes from a voicemail message in the workplace 56 3.18 3 .77 2 4 

Understand details in a recorded workplace conversation (e.g.  
a conversation between colleagues about a workplace incident) 

56 3.23 3 .69 2 4 

Reading 55 3.38 3.33 .54 2 4 

Understand vocabulary and grammar when reading 56 3.27 3 .80 1 4 

Read and understand a workplace text, form,  memo, or letter 56 3.57 4 .53 2 4 

Find the details in a 3 page health care related text to answer specific 
questions 

55 3.31 3 .63 2 4 

Understand major ideas when reading a workplace text 56 3.38 3 .68 2 4 

Read and understand an excerpt from a health care textbook 56 3.45 4 .63 2 4 

Speaking 56 3.08 3.00 .59 2 4 

Carry on a telephone conversation in the workplace 56 3.04 3 .76 2 4 

Give someone verbal  instructions in the workplace 56 3.05 3 .75 1 4 

Verbally give instructions to coworkers 56 3.16 3 .71 2 4 

Participate in a complex discussion about health care 56 2.80 3 .72 1 4 

Describe personal background and professional experience 56 3.34 3 .69 2 4 

Read and understand professional journal editorials or research papers 56 3.29 3 .76 2 4 

Writing 55 3.17 3.00 .63 2 4 

Write a short opinion essay on  a health care topic 55 3.13 3 .72 2 4 

Write a workplace message to a supervisor 56 3.21 3 .68 2 4 
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Table 10: Correlations between Self-assessment and IELTS 

IELTS Sections  Listening Reading Writing Speaking Overall 

Self-assessment      

Listening  .36 .22 .11 .21 .29 

Reading  .20 .44 .15 .15 .27 

Writing  .03 .20 .04 .16 .12 

Speaking  .04 .11 .07 .15 .08 

Table 11: Correlations between Self-assessment and MELA Task Scores   

 Listening  Reading  Writing  Speaking  

Listening      

MELA Band .450(**) .129 .073 .152 

Reading      

MELA Band .266(*) .311(*) .132 .082 

Writing      

MELA Band .243 .161 .105 .079 

Speaking      

MELA Band .426(**) .219 .274(*) .288(*) 

* Correlation is significant at the 0.05 level (2-tailed). ** Correlation is significant at the 0.01 level (2-tailed). 
 

GROUP COMPARISONS 

We also compared the participants’ MELA (and IELTS) scores across test-taker groups defined in terms of 

participants’ length of stay in Canada (in years) and length of formal study of English. It is expected that test-

takers who have been in Canada and/or have been studying English longer will achieve higher scores on 

MELA (and IELTS). If this hypothesis is confirmed (i.e. if the group scores on both tests distribute in a similar 

manner), it provides evidence to support the validity of the test. Tables 12 and 13 report the results of the 

comparison. Table 12 shows that, in general, participants who have been in Canada longer obtained lower 

scores on IELTS and MELA. For example, participants who have been in Canada for one year or less obtained 

higher average IELTS score (M=6.33) than those who have been in Canada between 2 and 4 years (M=5.89). 

The same pattern emerges for all MELA tasks and sections. Table 12 shows that length of formal study of 

English is not related to scores on MELA and IELTS.  

While the results did not confirm the hypothesis that test-takers who have been in Canada and/or have 

been studying English longer would achieve higher scores on MELA and IELTS (which may be an indication 

that more recent immigrants have more experience completing language proficiency tests since may they 

have recently been required to do so for immigration), the results did show that the test-takers behaved 

similarly on both tests. These results show that MELA test-taker patterns compare similarly with IELTS test-

taker patterns and so this score correlation supports evidence of MELA validity. 



MELA VALIDATION PROJECT 

Final Report  •   17 
 

Table 12: MELA and IELTS Scores by Years in Canada  

  Years in Canada Range 

  0-1 year (n= 18) 2-4  years (n= 14) 5 years or more (n= 8) 

  M SD M SD M SD 

MELA       

Listening        

MELA Band 8.39 1.33 7.64 1.39 7.88 1.64 

Reading        

MELA Band 8.61 .85 7.71 1.59 8.13 1.46 

Writing        

MELA Band 8.44 1.04 8.00 1.24 8.25 1.67 

Speaking        

MELA Band 8.56 .78 8.29 1.14 8.75 1.28 

IELTS       

Overall Band 6.33 .84 5.89 .76 6.00 .76 

Speaking 6.25 .77 6.32 .91 6.56 .94 

Listening 6.47 1.09 6.07 .90 5.87 1.13 

Reading 6.56 1.35 5.64 1.26 5.62 1.06 

Writing 5.89 .72 5.46 1.12 5.68 1.03 

 

Table 13: MELA and IELTS Scores by Years of Formal English Study 

  Years of English Study Range 

  0-4 years (n= 16) 5-9 years (n= 15) 10 years or more (n= 24) 

  M SD M SD M SD 

MELA       

Listening        

MELA Band 7.81 1.56 7.40 1.55 8.17 1.20 

Reading        

MELA Band 8.19 1.28 7.80 1.78 8.13 1.15 

Writing        

MELA Band 8.00 1.26 7.73 1.49 8.29 1.16 

Speaking        

MELA Band 8.19 1.11 8.00 1.25 8.75 1.07 

IELTS       

Overall Band 6.06 .96 5.90 .85 6.10 .72 

Speaking 6.22 .82 5.97 .69 6.33 .92 

Listening 6.00 1.25 6.13 1.13 6.25 1.07 

Reading 6.16 1.39 5.80 1.10 5.85 1.27 

Writing 5.56 .93 5.37 1.06 5.96 .75 
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TEST-TAKERS’ PERCEPTIONS OF MELA 

Test-takers’ perceptions of the test are important as they can influence their response to it. For example, if 

test-takers do not perceive a test to be appropriate or relevant, it is very likely that they will not take it 

seriously and/or feel that it is not fair and challenge its results. Table 14 summarizes the participants’ 

responses to items about MELA. All items were measured on a 4-point scale (1 = Strongly Disagree, 4 = 

Strongly Agree). As Table 14 shows, the participants rated all items above 3 (out of 4) in terms of fairness 

and authenticity. That is, they felt that all MELA tasks (a) were similar to tasks that they will do in the 

healthcare workplace and (b) provided them with fair chances to demonstrate their proficiency in English. 

Participants rated all items related to the length of the tasks and input (e.g. listening material) around 2 

(i.e. disagree) indicating that they felt the length of the tasks was appropriate (not too long or too short). In 

addition, the majority of the participants (n=45, 80%) reported that they would accept results from MELA 

without question if it is used to assess their proficiency in English. Few participants (n=11, 20%) reported 

that they would look for other sources of information about their English proficiency to confirm results from 

MELA.  

In summary, Table 14 data shows that test-takers felt MELA to be a fair assessment of their English language 

ability and found MELA test tasks to be relevant to their target language use context, (i.e. the healthcare 

workplace). This data provides validity evidence regarding the content of the test tasks. The test tasks were 

developed in consultation with subject matter experts at the Michener Institute who represent the contexts 

for which the test was designed: Michener Institute academic programs and specific professional settings in 

health care
7
. 

The combination of content specific test task development (done in consultation with subject matter 

experts who represent the target language context) with test-taker perceptions (who report the test tasks 

are relevant to the target language situation) provides evidence to a content validity argument for MELA. 

Table 14: Descriptive Statistics for Perceptions of MELA    

 N M Med SD Min Max  

General       

MELA was easy compared to other English tests that I have taken in the past 55 2.78 3 .85 1 4 

MELA allowed me to demonstrate my health care communication skills in English 56 3.63 4 .56 2 4 

The tasks in MELA are similar to what I will have to do in my health care job 56 3.45 4 .76 1 4 

MELA was a fair assessment of my proficiency in English  55 3.44 4 .66 2 4 

The content of MELA tasks was familiar to me 56 3.20 3 .92 1 4 

MELA helped me perform better than I did on any other English proficiency test 55 3.27 3 .83 1 4 

MELA gave me a fair chance to demonstrate my skills in English 56 3.45 4 .71 1 4 

I had a very positive impression of MELA overall 55 3.58 4 .66 2 4 

The listening tasks gave me a fair chance to demonstrate my listening skills  56 3.14 3 .84 1 4 

The reading tasks gave me a fair chance to demonstrate my reading skills 56 3.52 4 .54 2 4 

The writing tasks gave me a fair chance to demonstrate my writing skills 56 3.43 3 .60 2 4 

The speaking tasks gave me a fair chance to demonstrate my speaking skills 56 3.52 4 .63 2 4 

                                                                 
7
 LCRT Consulting, 2005 “Development of an Occupation Specific Language Assessment for Health Science Professions Based on the 

Canadian Language Benchmarks”, themela.com available at http://www.themela.com/assets/documents/MELADevReport2005.pdf 
(accessed June, 2013). 
 

http://www.themela.com/assets/documents/MELADevReport2005.pdf
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 N M Med SD Min Max  

Listening       

Listening to voice mail messages was a fair assessment of my listening skills 55 3.33 4 .82 1 4 

Listening to voice mail messages was too short (i.e. the messages were too 
short) 

56 2.13 2 .83 1 4 

Listening to voice mail messages was similar to what I will have to do as a 
health care worker 

56 3.13 3 .81 1 4 

Listening to the conversation about the incident report was a fair assessment of  
my listening skills 

55 3.29 3 .63 2 4 

Listening to the conversation about the incident report was too short (i.e. there 
was not enough time to comprehend the information) 

55 2.20 2 .99 1 4 

Listening to the conversation about the incident report was similar to what I will 
have to do in the health care workplace 

56 3.13 3 .85 1 4 

Listening to the lecture was a fair assessment of my listening skills 56 3.23 3 .66 2 4 

Listening to the lecture was too short (i.e. there was not enough time to 
comprehend the information) 

56 2.25 2 1.01 1 4 

Listening to the lecture was similar to what I will have to do in the health care 
workplace 

56 3.20 3 .82 1 4 

Listening to the workplace messages was a fair assessment of my listening skills 56 3.20 3 .75 1 4 

Listening to the workplace messages was too short (i.e. there was not enough  
time to comprehend the information in the messages) 

56 2.13 2 .95 1 4 

Listening to the workplace messages was similar to what I will have to do in the 
health care workplace 

56 3.09 3 .86 1 4 

Answering the lecture questions was a fair assessment of my listening skills 56 3.32 3 .69 2 4 

Understanding  lecture content was similar to what I will have to do in the  
health care workplace 

54 3.43 4 .74 1 4 

Reading       

The workplace reading task was a fair assessment of my reading skills 56 3.57 4 .60 1 4 

The workplace reading task was too short (i.e. there was not enough time) 56 1.96 2 .93 1 4 

Reading the workplace form was similar to what I will have to in my  health care job 56 3.27 4 .90 1 4 

Reading the textbook excerpt was a fair assessment of my reading skills 56 3.41 4 .71 1 4 

The textbook excerpt reading task was too short (i.e. there was not enough time) 55 2.00 2 .98 1 4 

Reading the textbook excerpt was similar to what I will have to do as a health  
care worker 

56 3.18 3 .86 1 4 

Reading the journal article excerpt was a fair assessment of my reading skills 56 3.38 4 .78 1 4 

The journal article excerpt task was too short (i.e. there was not enough time) 55 2.00 2 .90 1 4 

Reading the journal article excerpt was similar to what I will have to do as a  
health care worker 

56 3.18 3 .96 1 4 

Writing       

Writing the incident report was a fair assessment of my writing skills 56 3.34 4 .79 1 4 

Writing the incident report was long (i.e. the task took a long time to complete) 56 2.14 2 .88 1 4 

Writing the incident report was similar to what I will have to do as a health  
care worker 

56 3.27 3 .86 1 4 

Writing the workplace message was a fair assessment of my writing skills 56 3.36 3 .62 2 4 

Writing the workplace message was long (i.e. the task took a long time to 
complete) 

56 2.21 2 .91 1 4 
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 N M Med SD Min Max  

Writing the workplace  message was similar to what I will have to do as a 
health care worker 

56 3.36 3 .67 1 4 

Writing the short essay was a fair assessment of my writing skills 56 3.39 4 .71 1 4 

Writing the short essay was too short (i.e. there was not enough time) 56 2.25 2 .98 1 4 

Writing the short essay was similar to what I will have to do as a health care 
worker 

56 3.23 3 .85 1 4 

Interview       

The interview gave me a fair chance to demonstrate my speaking skills 56 3.61 4 .56 2 4 

The interviewers in the speaking test made me feel comfortable 56 3.61 4 .71 1 4 

The interview was a fair assessment of my English speaking skills 55 3.60 4 .63 2 4 

The interview was too short (i.e. there was not enough time) 56 1.55 1 .71 1 4 

The tasks in the interview were similar to what I will have to do as a health worker 56 3.54 4 .69 1 4 

 

MELA ITEM AND RELIABILITY ANALYSES 

This section summarizes the main results of the analyses of MELA test data. The information provided by 
this analysis consists of descriptive statistics, internal-consistency reliability, inter-rater reliability, item 
analyses (i.e. item facility, item discrimination, distractor analyses, and Alpha if Item Deleted), and 
correlations among tasks in each section.  

INTERNAL-CONSISTENCY RELIABILITY  

Reliability refers to the consistency of scores across tasks and raters. High reliability coefficients for items 

indicate that the test is consistent, while higher inter-rater reliability indicates that test-takers are more 

likely to receive the same ranking regardless of who rates their performance. Table 15 reports the internal-

consistency reliability (Cronbach Alpha) for the four sections of MELA. MELA listening and reading scores are 

derived by raw score totals converted to a MELA score. MELA writing and speaking scores are derived by 

rater judgments based on a scoring rubric.  

A reliability of .70 or higher is expected. Table 15 shows that all sections have high internal-consistency 

reliability (see “Alpha” column). This data provides evidence that MELA has internal-consistency validity.  

Table 15: Internal-consistency Reliability of MELA Sections  

 N K Alpha 

Listening 56 50 .89 

Reading  56 40 .85 

Writing 56 3 .88 

Speaking  56 3 .94 

INTER-RATER RELIABILITY  

For both the speaking and writing sections, tasks for each test-taker were rated by three raters. The 

Spearman rho correlations (a measure of inter-rater agreement) are reported in Tables 16 and 17 for each 

task and for each pair of raters for the speaking and writing sections, respectively. A reliability of .80 or 

higher is expected. Inter-rater reliability for the speaking and writing sections were generally high. The 
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correlations between the ratings of the rater pairs ranged between .73 and .88 for the speaking section and 

between .67 and .94 for the writing section. This data shows that MELA has evidence of inter-rater reliability 

for the speaking and writing sections of the test.  

Table 16: Spearman rho Correlations by Task for Rater Pairs for Speaking  

 Raters 1 & 2 (n = 21) Raters 1 & 3 (n = 30) Raters 2 & 3 (n = 30) 

Task 1 .74 .73 .74 

Task 2 .87 .75 .78 

Task 3 .79 .80 .81 

Overall .86 .85 .86 

MELA  .86 .88 .81 

 

Table 17: Spearman rho Correlations by Task for Rater Pairs for Writing   

 Raters 1 & 2 (n = 20) Raters 1 & 3 (n = 30) Raters 2 & 3 (n = 30) 

Task 1 .94 .77 .84 

Task 2 .67 .68 .67 

Task 3 .90 .68 .78 

Overall .94 .80 .87 

MELA  .92 .80 .90 

 

ITEM ANALYSIS 

As noted in Table 15, each section of MELA (i.e. listening, reading, writing, and speaking) had acceptable 

overall internal-consistency reliability (Alpha above .70). This means that all items within each section of 

MELA vary together in a reliable or consistent manner. Within each section of MELA, the types of item 

analyses conducted on specific test items were item facility, item discrimination, distractor analyses, and 

Alpha if Item Deleted. As a result of this analysis some items were revised and incorporated into the final 

version of the test form. However, even without these revisions, data analysis as noted in Table 15 still 

shows that all tasks in each section of MELA were yielding consistent and reliable scores together. 
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CONCLUSIONS 

The MELA-IELTS Validation Study is a culmination of earlier work undertaken by the Michener Institute in 

partnership with LCRT Consulting and funded by government. The chart below (presented earlier in this 

report) shows the development process for MELA. The MELA-IELTS Study and the two versions of MELA that 

were developed as part of the study are represented in the boxes on the chart “Ongoing evaluation” and 

“Development of parallel versions”. The building of a validity argument for MELA involves these activities as 

well as all of those activities that support the task and item development, piloting, and item analysis. Aside 

from these test development activities that have occurred over time, this report has addressed additional 

processes undertaken to build a MELA validity argument (i.e. the MELA-IELTS Study and test-taker 

perceptions).  

Chart 2: MELA Development Process 

 

A MELA VALIDITY ARGUMENT 

There is usually not one, single, overriding piece of validity evidence that tells us whether or not a test is 

suitable for its purpose. Rather, stakeholders must determine which pieces of evidence are most convincing 

to them in order to accept the decisions of the test. While the number of participants in the MELA-IELTS 

Study may seem relatively small to the number of test-takers who regularly take the IELTS, the validity 

evidence gathered in this study also represents important validity gathering areas that are not dependent on 

Workplace 

questionnaires 

Research Content expert 

consultations 

Language 

assessments 
Data collection Clinical and 

academic 

observations 

Benchmarking program 

participants & program 

components 

Development of 

assessment tool 

Language 

assessments 

Analysis Consultations 

Revisions 

Ongoing 

evaluation 
Implementation Development of 

parallel versions 

The shaded boxes indicate ongoing initiatives. 



MELA VALIDATION PROJECT 

Final Report  •   23 
 

the quantity of participants but on the quality and relevance of the participant’s opinion or judgment of the 

test and its relationship to the target language domain. 

In Assessing Languages for Specific Purposes, Dan Douglas describes a range of important validity gathering 

activities that are crucial to building a convincing validity argument
8
. The following was adapted from 

Douglas: 

1. We might examine the content of the prompts and input data to determine to 

what extent they represent the field; 

2. We  could ask judges to evaluate the tasks in terms of the skills or abilities they 

seem to measure; 

3. We could ask test-takers by means of a questionnaire to provide information 

about how they tackled each task; 

4. We would want to know something about the consistency of ratings of the 

responses: whether raters appear to agree with other, and with themselves, 

about assigning scores to performances; 

5. We could compare performance with performance on another test with a 

similar purpose. 

The activities referred to above were undertaken over a period of time to build a validity argument for MELA 

and have been described in this report and in an earlier report
9
. The studies have been a significant 

contributor to the ongoing development of the MELA test and have encouraged additional health regulatory 

authorities to consider MELA an option for their applicants who are required to submit proof of language 

proficiency for registration.  

An argument assumes an audience and the intended audience of this report is post-secondary institutions 

and health regulatory authorities who are involved in the establishment of language criteria for program 

admission or professional certification. It is hoped that these stakeholders continue to use the information 

in both reports to inform their decisions regarding language assessment for study or professional practice. 

                                                                 
8
 Douglas, Dan (2000). Assessing Languages for Specific Purposes. Cambridge University Press, Cambridge. 

9
 LCRT Consulting, 2005 “Development of an Occupation Specific Language Assessment for Health Science Professions Based on the 

Canadian Language Benchmarks”, themela.com available at http://www.themela.com/assets/documents/MELADevReport2005.pdf 
(accessed June, 2013). 
 

http://www.themela.com/assets/documents/MELADevReport2005.pdf
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APPENDICES 

APPENDIX A: GLOSSARY OF TERMS 

The following is a list of definitions of the headings of the columns in the tables found in this report 

Item: Item number  

Score: Possible scores for the item or options for the item  

Frequency (or N): Number of test-takers who obtained each score or selected a given option for 

each item.  

Percentage (%): Percentage of test-takers who obtained each score or selected a given option for 

each item. For all items scored 0 or 1 (i.e. correct or incorrect) such as multiple-choice items and 

true-false items, the percentage of test-takers who obtained 1 represents item facility (essentially 

the percentage of candidates correctly answering an item). For example, if 80% of test-takers 

answered an item correctly (obtained a score of 1), then the facility for that item is .80. Ideally, item 

facility should be .50, but generally, items with facility values between .30 and .70 are usually 

considered acceptable.  

M: Mean (average) score of all test-takers for that item. For all items scored 0 or 1 (i.e. correct or 

incorrect), the mean equals item facility (ratio of test-takers correctly answering an item). 

SD: Standard Deviation, a measure of the variation or distribution of the scores around the mean.  

Scale Mean if Item Deleted: This will be the mean (average) score of all test-takers if the item in 

question is deleted from the test.  

Scale Variance if Item Deleted: This will be the variance (Variance= SD squared) of the total test 

scores if the item in question is deleted from the test. 

Corrected Item-total correlation: This is a measure of item discrimination. A high, positive value 

indicates that the item discriminates well between high and poor performers. Generally, items with 

item-total correlations below .30 are problematic and should be revised or removed. Items with 

negative item-total correlation perform opposite to what is expected of them; they are answered 

correctly by weak test-takers and incorrectly by strong test-takers and should be removed. 

Cronbach’s Alpha if Item Delete: This indicates the effect of removing an item on the overall alpha 

coefficient for the task. If an item’s deletion increases Alpha for its task substantively, then that 

item must be removed or revised. Generally one needs to consider both Alpha if Item Deleted and 

item-total correlation when assessing the quality of an item in relation to the task or test. Items are 

considered of good quality if (a) the item-total correlation for the item is equal to or greater than 

(positive) .30 and (b) if the item’s deletion does not increase Alpha for its task or section by at 

least .01. 
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APPENDIX B: MELA-IELTS STUDY FLYER 

(Registration information for study participants) 
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APPENDIX C: MELA TEST REPORT 

(Page 1 of 2) 
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APPENDIX D: SAMPLE IELTS TEST REPORT  
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APPENDIX E: STUDY QUESTIONNAIRE 
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APPENDIX F: STUDY CONSENT FORM 
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