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ABSTRACT

The Reliability of the Recorded Text Scores

Zachariah Alan Yoder
Master of Arts
with major in
Language Development
Graduate Institute of Applied Linguistics, December 2014
Supervising Professor: Dr. Peter E. Unseth
The Recorded Text Test (RTT) is commonly used to test dialect intelligibility,
often to inform language development decisions. As introduced by Eugene Casad
(1974), the method involves recording a narrative text, developing and piloting an audio
test based on the text, and using this test with speakers of speech varieties related to the
text’s speech variety. This is the first study to explore the reliability of RTT scores using
multiple tests each tested with speakers of more than one related speech variety. The
fieldwork took place in 2011 and 2013. Twelve texts were collected, three each from
four speech varieties: Bebi [ISO 639-3 identifier bzy], Eneje [kad], Obe Nrungene [afe],
and Nkim [isi]. Each set of three tests was administered to speakers of three speech
varieties. The individual ten-question RTT results differ by as much as 12% from the
mean of three corresponding tests, a statistically significant difference.

DEDICATION

This thesis is dedicated to the glory of God for the development of minority
languages. It is my prayer that the speakers of the speech varieties mentioned in this
study will benefit from the development of their languages.
4 June 2014

xiii

ACKNOWLEDGEMENTS
Chief Clement Ori Oga, Chief John Etenikang, Friday of Eneje, and Sunday of
Nkim, thank you for serving as narrators. Thank you to each of the community members
who participated patiently as subjects. Thank you to each of the chiefs and community
members who welcomed us warmly and supported the work with all their ability.
Grace Ajaegbu, Luther Hon, Marcus Love, Carol Magnusson, John Muniru, Uche
S. Nweke, Rev. Linus Otronyi, Michael J. Rueck, Rachel Neumeister, and Christiana
Yoder, my colleagues and dear friends, thank you for hours of tedious work carrying out
the fieldwork required to gather the data for this report.
Dr. Peter Unseth, Dr. M. Lynn Landweer, and Dr. Stephen Walter, my thesis
committee, thank you for your encouragement to choose this topic, your hard work, and
your open doors. Thank you especially, Dr. Unseth, for the extra effort you took to
ensure that this thesis was a finished thesis.
Mike Rueck, thank you for mentoring me and taking extra time to read through
early drafts. Dr. Janet Metzger, thank you for setting me on the path to clarity.
Christy Yoder, my wife and treasure, thank you for all your encouragement,
prayers and grace. Your will power and servant attitude have finished this thesis.
Finally and most foundationally, thank you, God. Without your guidance each
step of the way, I know that I would have nothing new to say. You give meaning not
only to this paper, but to my life.
4 June 2014

xv

TABLE OF CONTENTS

CERTIFICATE ................................................................................................................. vii
THESIS DUPLICATION RELEASE................................................................................ ix
ABSTRACT ....................................................................................................................... xi
DEDICATION ................................................................................................................. xiii
ACKNOWLEDGEMENTS ...............................................................................................xv
LIST OF TABLES .......................................................................................................... xxii
LIST OF FIGURES ....................................................................................................... xxiv
LIST OF MAPS ...............................................................................................................xxv
LIST OF ABBREVIATIONS ........................................................................................ xxvi
CHAPTER 1: THE NEED FOR A GENERALIZABLE STUDY OF THE
RELIABILTY OF RECORDED TEXT TEST (RTT) SCORES ..................................1
1.1 Background ...........................................................................................................3
1.1.1 Context of intelligibility testing ...................................................................3
1.1.1.1 Intelligibility test methods...................................................................3
1.1.1.2 The basics of Recorded Text Test (RTT) methodology......................4
1.1.1.3 Thresholds and comparison: The use of RTT scores ..........................6
1.1.2 Definition of intelligibility .........................................................................10
1.1.2.1 Intelligibility as “normal” comprehension ........................................10
1.1.2.2 Intelligibility as acquired: the myth of mutual intelligibility ............11
1.1.2.3 Intelligibility as aided by linguistic similarity ..................................13
1.1.2.4 Intelligibility as aided by language attitudes .....................................15
1.1.2.5 Intelligibility scores as ratio data ......................................................15
1.1.2.6 Intelligibility defined in light of contributing factors: Two
definitions .........................................................................................17
1.1.3 Reliability of intelligibility scores .............................................................18
1.1.3.1 Reliability as consistency of measure ...............................................19
1.1.3.2 Reliability as a prerequisite for validity ............................................20
1.1.3.3 Reliability as a ratio of variances ......................................................21
1.1.3.4 Reliability and test length ..................................................................22
1.1.3.5 Variance: Random and systematic error ...........................................23
xvii

1.2 Problem ...............................................................................................................25
1.2.1 Reliability of scores from unique narrative-based tests .............................25
1.2.2 Lack of sufficient data on reliability in previous research .........................26
1.2.2.1 Limited isolated studies of reliability ................................................26
1.2.2.2 Previous studies only tested in one location .....................................27
1.2.3 Research objective .....................................................................................28
1.3 Solution ...............................................................................................................28
1.3.1 Fieldwork in multiple test areas .................................................................28
1.3.2 Research questions .....................................................................................30
1.3.2.1 Research Question 1: Variations in subjects’ scores on a single
test .....................................................................................................31
1.3.2.2 Research Question 2: Differences between mean scores of
different texts ....................................................................................31
1.3.2.3 Research Question 3: Differences between subjects from
different speech varieties ..................................................................32
CHAPTER 2: LITERATURE REVIEW: DEVELOPMENT AND RELIABILITY OF
RTT SCORES ..............................................................................................................34
2.1 Previous modifications of RTT methodology.....................................................34
2.2 Previous discussion and studies of the validity of the RTT scores .....................36
2.2.1 Face validity ...............................................................................................36
2.2.1.1 Face validity of a test based on an orally-compose narrative text ....37
2.2.1.2 Face validity of various uses of intelligibility measures ...................38
2.2.1.3 Face validity of using subjects with differing levels of acquired
intelligibility......................................................................................40
2.2.1.4 Face validity of a test with short-answer comprehension
questions ...........................................................................................42
2.2.1.5 Face validity recognizing many sources of error ..............................44
2.2.2 Pragmatic validity ......................................................................................44
2.2.3 Construct validity .......................................................................................45
2.2.4 Internal and external validity .....................................................................47
2.3 Previous studies of the reliability of RTT scores ................................................48
2.3.1 Reliability studies focusing on the effects of differences between texts ...48
2.3.2 Reliability studies focusing on other sources of systematic error..............51
CHAPTER 3: METHODOLOGY: MEASURING RELIABILITY IN FOUR TEST
AREAS ........................................................................................................................53
3.1 Context of fieldwork ...........................................................................................53
3.1.1 Some of the concepts explored by full surveys .........................................54
3.1.2 Results of full surveys ................................................................................56
3.1.2.1 All four test areas: Qualitative results which are in common ...........57
3.1.2.2 Obanliku: First fieldwork during full surveys (2011) .......................58
3.1.2.3 Adara: Second fieldwork during full surveys (2011) ........................60
3.1.2.4 Bakor: Fieldwork (2013) after full survey (2008) .............................63

xviii

3.1.2.5 Utugwang-Nrungene-Afrike: Fieldwork (2013) after full survey
(2009) ................................................................................................67
3.1.2.6 All four test areas: Qualitative differences affecting methodology ..71
3.2 Methodology .......................................................................................................72
3.2.1 Sample: Language varieties, narrators, and subjects .................................76
3.2.1.1 Language varieties in which to record the three texts .......................76
3.2.1.2 Language varieties in which to test the results ..................................78
3.2.1.3 Narrators ............................................................................................78
3.2.1.4 Subject selection ................................................................................79
3.2.1.5 Restrictions on subjects’ level of contact ..........................................84
3.2.1.6 Restrictions on subjects’ ages and education ....................................85
3.2.1.7 Number of subjects............................................................................87
3.2.1.8 Gifts in appreciation of subjects and narrators ..................................91
3.2.2 Methodological variations .........................................................................92
3.2.2.1 Informed consent ...............................................................................92
3.2.2.2 Elicitation ..........................................................................................94
3.2.2.3 Three kinds of texts: Farm, Travel and Love ....................................95
3.2.2.4 Use of archived tests .........................................................................96
3.2.2.5 Testing schedule ................................................................................97
3.2.2.6 Extra verification of Obanliku and Adara tests: Hometown
testing ................................................................................................98
3.2.2.7 Double-checking of grading ............................................................100
3.2.2.8 Double checking of data entry ........................................................105
3.2.2.9 Post-RTT questions: Attitudes and contact .....................................106
3.2.2.10 Qualitative discussion of difficult questions ...................................107
CHAPTER 4: RESULTS .................................................................................................108
4.1 Research Question 1—Differences between individuals’ test scores ...............109
4.1.1 Implication of first observation: Actual difference between subjects .....113
4.1.2 Implication of second observation: Nnam have differing levels of
comprehension .........................................................................................114
4.1.3 Implication of third observation: Test administration error .....................117
4.1.4 Implication of fourth observation: Standard deviation compared with
mean .........................................................................................................120
4.2 Research Question 2—Differences between results of Love, Travel and
Farm tests ..........................................................................................................122
4.2.1 Obanliku: Bebi Farm results lower ..........................................................123
4.2.1.1 Mean scores of Bebi Love, Travel and Farm tests ..........................123
4.2.1.2 Statistical significance of differences between the Bebi Test
scores...............................................................................................125
4.2.1.3 Confidence intervals from the sample standard deviations on
Bebi tests .........................................................................................126
4.2.2 Utugwang-Nrungene-Afrike: Obe Nrungene Farm lower, Travel tests
higher .......................................................................................................130
4.2.3 Bakor: Nkim Farm results lower, some Nkim Travel results lower ........132
xix

4.2.4 Adara: Mixed results, Love mostly higher, Farm mostly lower ..............133
4.2.5 All four test areas .....................................................................................135
4.2.5.1 Love tests generally higher, Farm tests generally lower .................136
4.2.5.2 Extreme cases of test which differ from the mean of the
combined test ..................................................................................137
4.3 Research Question 3—Differences between results when tested with
different speech varieties ..................................................................................139
4.3.1 Obanliku: All high intelligibility of Bebi.................................................140
4.3.2 Utugwang-Nrungene-Afrike: Varying intelligibility of Obe Nrungene ..142
4.3.3 Bakor: Varying intelligibility of Nkim ....................................................143
4.3.4 Adara: Very high and very low intelligibility of Eneje ...........................144
4.3.5 All four test areas: Comparing ranges of scores ......................................145
4.4 Summary of results ...........................................................................................149
4.4.1 Research Question 1 ................................................................................149
4.4.2 Research Question 2 ................................................................................150
4.4.3 Research Question 3 ................................................................................151
CHAPTER 5: CONCLUSION ........................................................................................153
5.1 Objective reached: Exploring systematic error .................................................154
5.1.1 The bad news—RTT scores include systematic error .............................155
5.1.2 The good news—RTT scores can distinguish varying levels of
intelligibility.............................................................................................156
5.2 Critique of methodology used to measure reliability ........................................157
5.2.1 Internal limitations ...................................................................................158
5.2.2 External limitations ..................................................................................160
5.3 Evaluation of methodology used to measure reliability ...................................161
5.4 Recommendations .............................................................................................162
5.4.1 Changes in reporting ................................................................................162
5.4.2 Further research .......................................................................................164
APPENDIX 1: SUBJECT META-DATA AND INDIVIDUAL SCORES ...................167
APPENDIX 2: TEXT TRANSLATIONS AND QUESTIONS ......................................170
Obanliku test area ......................................................................................................170
Bebi Love text ......................................................................................................170
English translation, questions and answers ....................................................171
Bebi Travel text....................................................................................................174
Transcription ..................................................................................................174
English translation, questions and answers ....................................................175
Bebi Farm text......................................................................................................177
English translation, questions and answers ....................................................177
Utugwang-Nrungene-Afrike test area ........................................................................179
Obe Nrungene Love text ......................................................................................179
English translation, questions and answers ....................................................179
Obe Nrungene Travel text ....................................................................................182
xx

English translation, questions and answers ....................................................182
Obe Nrungene Farm text ......................................................................................184
Transcription ..................................................................................................184
English translation, questions and answers ....................................................185
Bakor test area............................................................................................................187
Nkim Love text ....................................................................................................187
English translation, questions and answers ....................................................187
Nkim Travel text ..................................................................................................189
English translation, questions and answers ....................................................189
Nkim Farm text ....................................................................................................192
English translation, questions and answers ....................................................192
Adara test area............................................................................................................194
Eneje Love text ....................................................................................................194
English translation, questions and answers ....................................................194
Eneje Travel text ..................................................................................................197
English translation, questions and answers ....................................................197
Eneje Farm text ....................................................................................................199
English translation, questions and answers ....................................................199
APPENDIX 3: RELIABILITY AS A RATIO OF VARIANCE .....................................202
Cronbach’s alpha for this thesis’s data set .................................................................202
Item analysis and Cronbach’s alpha ..........................................................................204
Effect of range of scores on Cronbach’s alpha ..........................................................206
Pearson’s correlation compared with Cronbach’s alpha ............................................208
APPENDIX 4: CALCULATING CRONBACH'S ALPHA IN A SPREADSHEET ......211
REFERENCES ................................................................................................................216
VITA ................................................................................................................................221

xxi

LIST OF TABLES
Table 1: Lexical similarity between Bebi and other Obanliku speech varieties ................59
Table 2: Names and alternate names of Adara speech varieties ........................................61
Table 3: Lexical similarity between Eneje and other Adara speech varieties ...................63
Table 4: Terms and groupings of Bakor speech varieties ..................................................63
Table 5: Lexical similarity of each Bakor speech variety with Nkim ...............................65
Table 6: Lexical similarity of other speech varieties with Obe Nrungene ........................70
Table 7: Language varieties included in fieldwork............................................................77
Table 8: Sample size for statistical significance of 0.05, power of 0.80, effect size
of 10% ....................................................................................................................90
Table 9: Rating of grading changes during review ..........................................................102
Table 10: Changes in total scores due to grading changes ..............................................103
Table 11: Corrections made during data entry.................................................................105
Table 12: Tests by speech variety of subject where standard deviation ≥ 15% ..............112
Table 13: Standard deviations of Adara test area scores .................................................118
Table 14: Results of three Bebi tests with other Obanliku speech varieties ....................124
Table 15: Significance of differences between means on Bebi tests (one-way
ANOVA) ..............................................................................................................125
Table 16: Results of three Obe Nrungene tests with other Utugwang-NrungeneAfrike speech varieties .........................................................................................130
Table 17: Significance of differences of means on Obe Nrungene tests (one-way
ANOVA) ..............................................................................................................131
Table 18: Results of three Nkim tests with other Bakor speech varieties .......................132
Table 19: Significance of differences of means on Bakor tests (one-way ANOVA) ......132
Table 20: Results of three Eneje tests with other Adara speech varieties .......................134
Table 21: Significance of differences of means on Adara tests (ANOVA) .....................135
Table 22: Range of scores of combined Bebi tests (Obanliku test area) .........................140
Table 23: Range of scores of combined Obe Nrungene tests (Utugwang-NrungeneAfrike test area)....................................................................................................143
Table 24: Range of scores of combined Nkim tests (Bakor test area) .............................143
Table 25: Range of scores of combined Eneje tests (Adara test area) .............................144
Table 26: Ranges of mean scores of three combined tests (Love, Travel, and Farm) .....145
Table 27: Descriptive statistics of subjects' age...............................................................167
Table 28: Descriptive statistics on subjects’ grade level .................................................168
Table 29: Number of male and female subjects...............................................................169
Table 30: Bebi Love questions and answers ....................................................................173
Table 31: Bebi Travel questions and answers.................................................................177
Table 32: Bebi Farm questions and answers...................................................................179
Table 33: Obe Nrungene Love questions and answers ....................................................181
Table 34: Obe Nrungene Travel questions and answers ..................................................183
Table 35: Obe Nrungene Farm questions and answers ....................................................186
Table 36: Nkim Love questions and answers ..................................................................189
Table 37: Nkim Travel questions and answers ................................................................191
Table 38: Nkim Farm questions and answers ..................................................................193
xxii

Table 39: Eneje Love questions and answers ..................................................................196
Table 40: Eneje Travel questions and answers ................................................................199
Table 41: Eneje Farm questions and answers ..................................................................201
Table 42: Internal reliability of scores by speech variety of subject ...............................202
Table 43: Internal reliability (Cronbach's alpha) of combined tests ................................203
Table 44: Internal reliability (Cronbach's alpha) of individual tests ...............................204
Table 45: Questions with zero item variance ...................................................................205
Table 46: Questions with low item-adjusted total correlation .........................................205
Table 47: Internal and equivalence reliability of Bebi tests (Obanliku test area) ............209
Table 48: Internal and equivalence reliability of Obe Nrungene tests (UtugwangNrungene-Afrike test area) ..................................................................................209
Table 49: Internal and equivalence reliability of Nkim tests (Bakor test area) ...............209
Table 50: Internal and equivalence reliability of Eneje tests (Adara test area) ...............210
Table 51: Obe Nrungene responses entered in a spreadsheet ..........................................211
Table 52: Spreadsheet formulas to calculate Cronbach's alpha ......................................214

xxiii

LIST OF FIGURES
Figure 1: Standard deviations for subjects from same speech variety on same test ........110
Figure 2: Distribution of Nnam subjects’ scores on combined Nkim test .......................115
Figure 3: Distribution of standard deviations of scores of each test in each site .............121
Figure 4: Ninety-five percent confidence intervals of three Bebi tests ...........................127
Figure 5: Ninety-five percent confidence intervals of three Obe Nrungene Tests ..........131
Figure 6: Ninety-five percent confidence interval of three Nkim tests ...........................133
Figure 7: Ninety-five percent confidence interval of three Eneje tests ...........................135
Figure 8: Difference between scores of each test and mean of combined three tests ......136
Figure 9: Internal reliability decreases with limited range of scores ...............................207
Figure 10: Internal reliability with adjusted combined test scores ..................................208
Figure 11: Three estimates of reliability ..........................................................................210

xxiv

LIST OF MAPS
Map 1: Four test areas in this study .................................................................................29
Map 2: The Obanliku test area in Cross River State ..........................................................59
Map 3: The Adara test area ................................................................................................62
Map 4: The Bakor test area ................................................................................................64
Map 5: The Utugwang-Nrungene-Afrike test area ............................................................69

xxv

LIST OF ABBREVIATIONS
ANOVA

analysis of variance

df

degrees of freedom

f

Cohen’s index of effect size for the standardized test statistic F

F

Fisher’s F. In ANOVA the F-ratio will be close to 1.0 when there is no
difference between the means being compared.

ISO 639-3

international standards organization unique three-letter identifier for a
language (also shown as three lower case letters in square brackets)

n, N

number of subjects

k

number of items/questions in a test

NI

not included, identifies the speech varieties which were not included in the
thesis research although they were included in the full surveys

p

probability of committing a type I error, that is the probability of
incorrectly rejecting the null hypothesis

R

recorded, identifies the speech varieties in which the three texts were
recorded

R2

the coefficient of determination, a measure of the explained variance

RTT

recorded text test

RTT-R

Retelling RTT

RTT-Q

Question-based RTT

SIL-ESR

SIL’s Electronic Survey Reports series (www.sil.org/silesr)

ST

subjects tested, identifies the speech varieties of the subjects

xxvi

T

a statistical test used when working with normally distributed samples with
a sample size less than 30
the sample mean

z

normalized distance from the mean

α

alpha, significance level (α = 0.05 in this thesis)

β

beta, probability of committing a Type II error, that is rejecting the null
hypothesis when it is correct

σ

standard deviation of the population

xxvii

xxviii

CHAPTER 1: THE NEED FOR A GENERALIZABLE STUDY OF THE
RELIABILTY OF RECORDED TEXT TEST (RTT) SCORES
While doing language survey in Nigeria in 2007 our language assessment team
was wrestling with comparing the relative intelligibility of two Kamuku speech varieties
which were being considered as possibilities for a developed variety of Kamuku that
would serve all Kamuku speakers.1 We were using Recorded Text Tests (RTTs) to
measure the intelligibility. We compared the results with information gained with other
tools including group interviews and wordlists. As part of the discussion we were
comparing scores obtained from tests developed from texts recorded in different sites.
For example, we observed that the subjects from the Regi speech variety2 obtained a
mean score of 85% on a test developed from a text recorded in a village called Danasabe,
but the same subjects obtained a mean score of 100% on a test developed from a text
recorded in a village called Tukunguna. Both the Danasabe and Tukunguna narrators
were said to speak the Cinda speech variety. Using the Wilcoxon T-test (a non-parametric
statistical method), we were able to determine that the difference between the mean
scores of Regi subjects on the Danasabe and Tukunguna tests is statistically significant (p
< 0.02). We had reports from various people we met in Tukunguna that the speech
variety spoken there is made of mixed vocabulary, that is, it included not only Cinda
words but many words from the test subjects’ speech variety, Regi. Thus, in our report
1

All the speech varieties discussed in this paragraph are identified as Cinda-Regi-Kuki (also known as Kamuku) ISO
2 639-3 identifier [cdr] in the Ethnologue. All languages in this report are identified with their ISO 639-3 identifier
In this thesis, subjects are identified by a speech variety that they not only speak but identify themselves and their
parents with. Throughout this thesis the phrases “subjects from X” or “X subjects” refers to subjects who identify
themselves with speech variety X and do not speak any related speech variety better than they speak X.

1

2
we attributed the 15% difference between these scores to the mixed vocabulary of
Tukunguna (Yoder et al. 2014:34). However, even as we wrote this report, I began to
doubt the reliability of the scores obtained using RTT methodology. Would we come to
the same conclusions if we repeated the process with new tests developed from new
texts? This thesis provides new fieldwork to answer this question.
It is my hope that this thesis will be useful to language surveyors (hereafter
simply “surveyors”). By surveyors, I mean language assessment personnel, that is, the
people who use intelligibility testing (among other tools) to write reports which advise
specific organizations interested in language development. I hope that not only
surveyors, but anyone who reads surveyors’ reports or makes programmatic decisions
based on intelligibility will consider seriously the discoveries of this thesis.
In this chapter I review the background, state the problem and present a solution.
In short, the background is that the Recorded Text Test (RTT) is a practical way to assess
intelligibility—the “normal” comprehension of a speech variety by speakers of a related
speech variety. However, the problem is that despite the fact that each test is based on a
different recorded narrative text, since the introduction of the RTT there have been no
systematic attempts to quantify the typical reliability of scores produced with the
method.3 Since the RTT is still being used to inform language development decisions4 it
is essential we have a better understanding of the possible reliability of scores obtained
with this tool. The solution I present to this problem of insufficient data on reliability of

3

See “Previous studies of the reliability of RTT scores” (p. 16)

4

More than 25 papers using this method were published in SIL’s Electronic Survey Reports series (www.sil.org/silesr)
from January 2009 to March 2013.

3
RTT scores is a research design intended to measure and compare the reliability5 of RTT
scores in four different test areas. Since multiple sets of data are collected it is possible to
make a systematic study of the reliability of the RTT scores in the data set.
1.1

Background

This section presents the context in which intelligibility testing is used. Because
there are many definitions of intelligibility, it also presents the definition of intelligibility
testing used in this thesis. Finally, it explains what is meant by the reliability of
intelligibility testing scores.
1.1.1

Context of intelligibility testing
Although this thesis does not question the validity of the methodology or explore

the significance of the results of individual tests, the reader cannot understand the
importance of reliable RTT scores without knowing what they are and how they are
interpreted. This section introduces a variety of intelligibility test methods, explains
briefly how RTT works specifically, and then gives an outline of how the scores are
interpreted.
1.1.1.1 Intelligibility test methods
A variety of methods for measuring intelligibility have been developed including:
developing content questions of a text in the target speech variety, asking the subject to
translate a text from the target variety, observing reaction times to a stimulation in the
target variety, systematic observations of people meeting who speak different speech
varieties, and having the subject perform actions dictated in a related variety (Gooskens
2013:202–208). The original RTT methodology (Casad 1974) is a variation of content
5

Reliability is a measure of consistency of scores; it should not be confused with the validity of the RTT (see p. 15).

4
question methodology particularly designed for working in less-developed languages
where the researcher typically cannot speak the language being tested (Gooskens
2013:206). There are many other methods designed to measure ability in a language the
researcher cannot speak, often focusing on different linguistic competencies. For
example, other methods include oral proficiency testing, storytelling proficiency testing,
observation, sentence repetition testing, self-assessment and assessment by peers
(McKinnie 2004:26–27). The next section describes the steps a test developer can use to
overcome the challenge of developing an intelligibility test in a language the developer
cannot speak—that is, it describes the basics of RTT methodology.
1.1.1.2 The basics of Recorded Text Test (RTT) methodology
The RTT methodology involves recording a text in one speech variety,
developing and piloting an aural test based on this text, and testing it with native speakers
of a related speech variety, measuring their comprehension by asking questions about the
text. The first step of the method is to record a natural narrative in the target speech
variety and to make a rough transcription and interlinear translation. In order to avoid
well-known stories, typically the storyteller is asked to share about a memorable personal
experience in rich detail (Casad 1974:11; Blair 1990:74–75).
Next, questions are developed based on the transcription and translation,
attempting to include a wide variety of semantic domains and grammatical constructions
(Casad 1974:12; Blair 1990:76). Once the test has been developed it is pilot tested with
native speakers of that variety. If local speakers find any of the questions difficult to
answer for any reason the questions are removed (Blair 1990:80–81). This is an essential
step in the process which greatly reduces a negative systematic error, that is, a lowering

5
of most or all the subjects’ scores due to some unseen factor. For example the following
poor questions may be discovered and removed during pilot testing:


questions that are unnatural to local speakers,



questions based on a story segment that was spoken too quickly in the recording,



questions based on a word which is implied but not spoken in the recording,



questions based on a word or phrase which was poorly translated.
After each of the tests needed for native speakers of a given speech variety has

been developed and updated after pilot testing, they are ready to be administered.
Typically, a subject will hear up to five texts, starting with the test in the subject’s own
speech variety, the “hometown test” (Casad 1974:24; Blair 1990:79). Testing a subject
on the subject’s own language can give an indication of how well the subject understands
the testing process; occasionally it is even necessary to ask subjects not to continue if
they score at a particularly low level on a test based on a text in their own language. The
order of the following tests is rotated to neutralize the effects of testing fatigue on the
results and to prevent any bystanders from guessing the correct answers based on the
order of the texts (Casad 1974:26).
The responses are graded using the responses from the pilot, and if applicable, in
cases where the three tests were used as the hometown test, also responses from the
subjects native to the language to determine the range of acceptable answers. Also,
insider knowledge of the language and culture are used to interpret the responses.
Sometimes synonyms and other variations show comprehension, but may not be a literal
repetition of the exact answer given in the transcription (Casad 1974:27). These are also
accepted as correct. Care is also taken not to give credit to a clever subject who mimics
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the correct answer, but does not actually understand what it means (Casad 1974:27).6
Occasionally an answer is marked half correct if it is unclear from the response whether
the subject understood the content targeted by the question or not (Casad 1974:27).
1.1.1.3 Thresholds and comparison: The use of RTT scores
Intelligibility testing serves as a small part in the process of language assessment
for language development (O’Leary 1994:48). Whenever someone intentionally attempts
to change a language or its use, there is some investment of resources.7 The changes may
be an effort over only a few months or years, such as encouraging a single denomination
to use their local language in Bible studies (a simple example of status planning, see
Cooper 1989:32). The change may be far more significant taking decades, such as
developing a standard written form of the language and promoting the publication of
thirty books in the language (an example of corpus planning, see Cooper 1989:31–32).
Whatever the investment, many developers are working towards some non-linguistic goal
(see Cooper 1989:34), whether social, spiritual, or political, and want as large an impact
as possible.
What this often means is that a variety of a language will be developed to
communicate with native speakers of related forms of the language (Casad 1974:1;
Simons 1979:1). Often this dialect becomes a standardized form of the language. One of
the reasons that developed forms of the language may not have the desired impact is that
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When working through an interpreter, often the interpreter will notice mimicry and comment such as “He is just
repeating the sound, he doesn’t understand it.” When working directly though a language of wider communication,
subjects are asked to describe words which they say in the local language to demonstrate their general understanding
of the word.
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Gary Simons refers to this concept in terms of the criterion of least cost in selecting the fewest possible dialects for
development (see Simons 1979:34).
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readers and listeners from related speech varieties simply do not understand the
developed speech variety.8 Used alongside other tools, intelligibility testing attempts to
discover where communication will not be possible early on in the development process,
saving time and resources and ensuring that no one is inadvertently left out of the desired
impact of the development (Casad 1974:1; Simons 1979:1).
The RTT has become a common instrument for dialect intelligibility testing
around the world, most often by SIL International or partner organizations. More than
twenty-five papers using this method have been published in SIL’s Electronic Survey
Reports series (www.sil.org/silesr) from January 2009 to March 2013. There are at least
two different ways in which the scores gained from RTT have been used: 1) thresholds
and 2) comparison of intelligibility scores obtained in different contexts. The next
paragraphs explain two closely related uses of thresholds.
Many of the publications in SIL-ESR use RTT thresholds to inform language
development decisions. Using a threshold of minimum intelligibility, many authors infer
that if intelligibility is too low in related speech varieties, these varieties will need
separate development work. Two references cited for thresholds are Survey on a
shoestring (Blair 1990:25) and SIL’s “Language assessment criteria” (Summer Institute
of Linguistics 1991:45). Blair wrote that, mean scores less than 60% could be
considered “low”, meaning that few subjects understood the text, and mean scores greater
than 80% are “high”, meaning that most subjects understood (Blair 1990:25).9 Between
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Gary Simons indicates that intelligibility is a requirement for a dialect to be considered adequate to serve as a central
dialect which will be used by speakers of other dialects (see Simons 1979:34).
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Blair made these statements given that the standard deviation is low. If the standard deviation is high, then there may
be mixed levels of comprehension among the subjects.
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these two thresholds could be called “marginal”. SIL International recommended at one
point that mean scores below 75% were too “low” for the native speakers of the variety
that obtains such low scores to use materials in the language of the test, thus needing
separate development work (Summer Institute of Linguistics 1991:45). This did not
imply however, that scores above 75% indicated that separate development work was not
needed. “Other kinds of data” (Summer Institute of Linguistics 1991:45), such as
linguistic similarity and attitudes should be referenced.
In some cases RTT thresholds have been used to determine language boundaries
based on comprehension (O’Leary 1994:49). ISO 639-3 refers to intelligibility when
defining criteria for identifying languages. “The existence of . . . a common
ethnolinguistic identity with a central variety that [all] understand” is considered
sufficient evidence to define a language as including all the varieties whose speakers
understand that central speech variety (Lewis 2009:9).10
Another way to use the scores obtained from RTT would be to compare the
results obtained with each other to identify if one speech variety is better understood than
another. There are three different ways these could be compared. First the scores
obtained with a single test could be compared with subjects from different test areas.
Second, the results of multiple tests could be compared with native speakers of a single
speech variety. Finally the results of different tests could be compared with native
speakers of different speech varieties. The opening story of this thesis (p. 1), gives an
example of a situation where our survey team attempted the first two kinds of comparison
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In this quote Lewis may refer to inherent intelligibility. In this thesis, I am using a definition of intelligibility that
includes not only inherent but also acquired intelligibility (p. 8).
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between the results of individual tests. We are probably not the only team to attempt to
compare the results obtained from tests in different languages. In fact, the next paragraph
gives an example of a formal recommendation that implicitly uses all three kinds of
comparisons between mean results.
In Language Survey Reference Guide, a book intended to give practical guidance
to surveyors in methodology and analysis, Joseph Grimes described a procedure to use
RTT scores to select the speech varieties which would be best understood by the native
speakers of related speech varieties (1996:23–25). Although his method used a series of
thresholds, it also made use of a separate concept which he called the variable cost
(Grimes 1996:23). He defines variable cost as 100% minus the intelligibility score
obtained on a test which is being considered as a central one for development. The total
variable cost is calculated by adding up the individual variable costs (Grimes 1996:23).
If this method is used to identify speech varieties for development based on a minimum
total variable cost, one must assume that all of the mean scores obtained can be compared
with each other to determine which are higher and lower than each other. Grimes points
out that it is important to take into account the spread of scores when determining if one
score that appears higher than another is truly representing a sample in which one score is
higher than another (Grimes 1996:25). However, he does not go on to speak about an
equally important issue, any possible systematic error which cannot be detected in the
spread of scores (for further discussion on systematic error, see “1.1.3.5 Variance:
Random and systematic error” p.23).
This section has demonstrated the use of measures of intelligibility. This
discussion is needed for two separate reasons: to provide terminology for discussing
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scores and to demonstrate possible applications of their use. This thesis does not attempt
to address the significance or validity of using thresholds for minimum RTT mean scores
or the comparison of mean scores with each other. However, it is helpful to have a
consistent term for what are “high”, “marginal”, and “low” mean RTT scores. This thesis
uses the ranges of scores from Blair: “low” is less than 60%, “high” is greater than 80%
and “marginal” is any score between these two (Blair 1990:25). Although this thesis
does not focus on specific applications of RTT scores, it does focus on reliable scores
which are a prerequisite for discussions of significance (Thompson 2003:8) and validity
(Bailey 1982:69) (see “2.2.1.2 Face validity of various uses of intelligibility measures,”
p. 38). Before addressing the reliability of intelligibility scores, it is still essential to
clarify what is meant by intelligibility.
1.1.2 Definition of intelligibility
The first subsection in this section presents a simplistic definition of intelligibility.
The following subsections discuss alternate definitions and consider how these
definitions could contribute to a better definition for the purpose of this thesis. Finally
the last subsection puts the pieces together and suggests a working definition of
intelligibility for this thesis.
1.1.2.1 Intelligibility as “normal” comprehension
Intelligibility between speech varieties is an abstract concept which cannot be
measured or observed directly. Although one may observe or measure how well any two
individuals understand each other, intelligibility refers to how well a roughly
homogenous group of individuals can “normally” understand the speech of another group
of individuals (see Simons 1979:2). Although real-life situations could involve groups of
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participants who could discuss and comprehend a text as a group, I find it clearer to
define intelligibility in terms of an individual’s ability to comprehend without assistance.
In a setting where individuals from different speech varieties meet each other, the speaker
has the opportunity to accommodate the listener—whether by adjusting the pace,
vocabulary choice, or even in the language choice itself.11 However, when language is
recorded (whether in writing or audio) the speech is fixed for a given audience—
presumably the original audience of the speaker.12 Intelligibility is then the typical ability
of a native speaker of one speech variety to understand a recorded form of speech in
another speech variety originally intended for a native speaker of that other speech
variety.
This definition oversimplifies the variations found within a language. Languages
have different registers for many domains, and the comprehension of an individual may
vary with experience. Even within an individual’s first language, the individual will
probably not be familiar with vocabulary associated with certain domains. However,
when speaking of intelligibility I am focusing on registers and topics that would be
known to nearly all the native speakers of the language.
1.1.2.2 Intelligibility as acquired: the myth of mutual intelligibility
Unfortunately, it has become common for people to speak of “mutual
intelligibility” in a sense that implies however much speakers of one community
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For a discussion of this, including examples where speakers have managed to communicate using speech varieties
with low lexical similarity, see (Grimes 1990:5.2.2–5.2.3).
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It is possible that one could intentionally modify one’s speech with the hope of communicating to a broader audience
than merely speakers of one’s own speech variety. I do not recall any qualitative information that would show that
the narrators were attempting to do this in this study.
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understand another’s speech variety, the others will understand theirs (Simons 1979:3).13
This is not usually the case (Simons 1979:3). The lack of symmetry could come from
asymmetric linguistic or social relations. Based on ten surveys, Gary Simons suggests
that the social factors are probably the main cause (1979:74), for example additional
contact and positive attitudes.
Native speakers of a speech variety may acquire the ability to speak the variety
being tested, but they also may understand it because of acquiring other varieties which
are closely related to the one tested.14 Acquired intelligibility is commonly referred to as
a case of bilingualism (O’Leary 1994:52), and some authors such as Gillian Sankoff have
defined intelligibility in the restricted sense when none of the ability is acquired, but all
comes naturally to the speaker due to the similarity of the speech varieties (1980:133–
134). I will follow Simons and call this restricted sense “inherent intelligibility”
(1979:5). However, in many communities around the world most of the members of the
community have had contact with other language groups and from this contact learn to
understand the other group’s speech variety (O’Leary 1994:53–55). Claire O’Leary
suggests that if nearly all the population has acquired intelligibility, then it does not make
sense to try to find the few speakers with little or no contact to measure inherent
intelligibility (1994:55). In my experience using the RTT in Nigerian communities, it is
normal to find children even as young as ten years old who report contact with related
speech varieties. Thus, at least in the Nigerian context, 15 I think intelligibility is best
13

Sankoff uses the term “mutual intelligibility” in a different way, describing two communities considered to each have
sufficient (though not identical) understanding of each others’ speech variety (1980:133–134).
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For an example of intelligibility due to contact with a variety related to the text variety, see (O’Leary 1994:53–54).
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My fieldwork is limited to four Nigerian test areas, see “Fieldwork in multiple test areas” (p. 15).
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understood to include some level of community-wide acquisition of related speech
varieties (this is similar to Simon’s definition, 1979:3).
Since individuals may have had different opportunities to meet with other
speakers, the concept of a homogenous level of intelligibility across all speakers in a
community cannot be strictly accepted. In a study led by Michael J. Rueck, we
discovered that in many cases adults understood related varieties better than youth
(Rueck, Yoder & Hannelová 2010). In cases like these, we may still speak of
intelligibility as homogenous as long as we specify which population we are describing
(see Blair 1990:73, 82). However, even in the most restricted population, if we include
community-wide acquisition in our definition of intelligibility, it is important to
recognize that some individuals may understand better or worse than what is “typical” of
the population.
1.1.2.3 Intelligibility as aided by linguistic similarity
The definition of intelligibility described up to this point is almost
indistinguishable from community-wide multilingualism. This section introduces an
important part of intelligibility: some level of linguistic similarity.
When sampling and comparing two speech varieties to see if they are similar, a
common practice is to select sample wordlists of a few hundred lexical items (or fewer)
and count the number which are cognate (demonstrably from the same proto form), or at
least have a similar phonetic form. This is a separate tool which can be used to give
insights into the similarity between the speech varieties being tested with the RTT (Blair
1990:23).
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It has been widely assumed that if any two speech varieties have a high similarity
in their lexical makeup, then it would follow that the native speakers of these speech
varieties will always understand each other; this is not always true (Joseph E. Grimes
1988:19). Gary Simons and Joseph Grimes suggested that linguistic similarity along with
other factors determine intelligibility (Simons 1979:67; Joseph E. Grimes 1988:19).
Simons developed a model with a fairly high correlation (R2 = 0.842) between lexical
similarity and adjusted16 intelligibility scores (1979:89). However, Joseph Grimes
(1988:21) and Paul Kroeger (1986:313) both found weaker correlations (R2 = 0.116 and
R2 =0.3228 respectively) between lexical similarity and intelligibility scores when
repeating Grimes’ experiment. When the linguistic similarity is below 60%, the
intelligibility will usually be unsatisfactorily low (Joseph E. Grimes 1988:21); however,
high linguistic similarity does not guarantee intelligibility.
Since lexical similarity contributes to intelligibility, it is helpful for the definition
to include some recognition that the speakers’ understanding may be affected by the
lexical similarity. Other linguistic factors such as similarities in phonology, morphology
and syntax may also contribute to comprehension (Joseph E. Grimes 1988:19; Gooskens
2013:464). I use the broad term of linguistic similarity to include all the ways in which
two languages could be similar. If a language has no linguistic similarity with the native
language of the listener, I would refer to any understanding the speaker may have as a
case of multilingualism but not intelligibility. However, if there is some measure of
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Some of the data Simons was using included RTTs where low hometown scores were allowed. Simons adjusted all
the scores so that the hometown scores would be 100% (Simons 1979:87). To obtain the high correlation of
R = 0.842, Simons also excluded cases “in which an intelligibility boost from nonsymmetric social factors is
suspected.” (Simons 1979:87)
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linguistic similarity—and other factors are positive—I refer to this as a possible case of
intelligibility.
1.1.2.4 Intelligibility as aided by language attitudes
In cases where intelligibility is low despite high lexical similarity, this is probably
due to “negative” cultural factors (Wolff 1964:444).17 On the other hand, as Haugen
observes, “it is often astonishing how great a difference speakers can overcome if the will
to understand is there” (Haugen 1966:152).
The attitudes speakers have towards a speech variety can also influence not only
their desire to learn that variety, but also their desire to understand a variety which they
have not heard. These attitudes may be positive or negative and—if they are held by a
significant portion of the population—could change the intelligibility between the two
speech varieties. Rather than see this as an error of measurement, I believe that such
changes in intelligibility are part of what the RTT is intended to measure.
1.1.2.5 Intelligibility scores as ratio data
Before discussing the statistical significance, it is essential to consider how well
the assumption of normality applies with the data in this thesis. Even a simple statement
such as “the reliability of RTT scores” assumes that RTT scores are parametric data, that
is interval or ratio data. There are two possible objections to using parametric tests, that
is, tests which assume a normal distribution on the data in this thesis. First, the total
scores are based on a grading scheme which allows “half correct” responses, including

17

As an example of this, consider a study by Gooskens in which she concluded, "This means that neither the phonetic
distances nor the lexical distances can explain why Norwegians understand Swedish better than Danish . . . The
influence of extra-linguistic factors such as contact, language instruction and attitude should also not be neglected.”
(Gooskens 2007:463–464)
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responses where it is not clear whether the subject understood or not. However, when the
scores for individual questions are added together to produce the total score, the very fact
that the sores are added implies that the data are interval data. This assumption that the
results from individual questions can be added is not unfounded, either, although there
may not be a perfect one-to-one match of equivalence, each question can be considered a
small sample of comprehension. One could speak both in terms of difference (this
subject answered so many more questions right than that student) and ratio (this subject
answered 70% of the questions correctly), so the scores produced by the RTT can be
considered ratio data.
Another objection may be based on the distribution of the data itself. Many of the
results of subjects speaking a specific speech variety in a specific location are slightly
skewed and some of the results fail tests for a normal distribution18. However, I see the
main cause of non-normality as due to the ceiling or floor effects. The data still have
roughly a normal distribution in most areas, including areas where it fails some tests for
normality. It may be that in some cases the data failed normality tests due to the small
sample size as well.
Non-parametric tests are designed for ordinal or categorical data though they can
be used in any cases of non-normality (Black 1999:550). Some of the data in this thesis
exhibits ceiling and floor effects which skew the distribution and cause the data to fail

18

Since we are comparing three tests in three sites, there are nine distributions of data to be tested for normality in each
of the test areas. Using the Anderson-Darling and Kolmogorov-Smirnov tests for normality of the Obaniku test area
data set there is less than a 1% probability we can accept the assumption that the data is normally distributed. All
statistical calculations were performed with Minitab®.
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some normality tests.19 However, some of the data passes normality tests. Also, nonparametric tests tend to have a lower power than parametric tests, that is if a given null
hypothesis needs to be rejected, non-parametric are more likely to fail to reject the null
hypothesis (Black 1999:550). Considering that the data in this thesis are near normal and
parametric tests will be more likely to show any relationships which are actually present,
I have thus chosen to use parametric tests over non-parametric tests.
1.1.2.6 Intelligibility defined in light of contributing factors: Two definitions
In this section I suggested that intelligibility is a community-wide phenomenon. I
emphasized that it can to some extent be acquired. This acquisition may be aided by
linguistic similarity and positive attitudes. These factors can be added to the definition at
the end of subsection 1.1.3.5 “1.1.3.5 Intelligibility as ‘normal’ comprehension” (p. 10)
(additions shown in bold font in the following sentence). Thus in terms of intervening
variables, I define intelligibility as the typical ability of a native speaker of one speech
variety to understand speech in a linguistically related speech variety originally intended
for a native speaker of that other speech variety, regardless of how the listener has
gained this ability. Thus some speakers may understand speech in more situations,
particularly if they have the motivation and opportunity to acquire intelligibility of more
lexical and grammatical differences. This definition of the construct based on other
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For example I tested the normality of the Eneje tests using three different tests of normality, Anderson-Darling (AD),
Ryan-Joiner (similar to Shapiro-Wilk), and Kolmogorov-Smirnov. According to all three tests, the Ada subjects’
high-skewed scores on all three of the Eneje tests are non-normal: p < 0.05, AD = 0.979, 1.235, and 0.816 for Love,
Travel and Farm tests respectively. According to all three tests, the Ekhwa subjects’ low-skewed scores on all three
of the Eneje tests are non-normal: p < 0.05, AD = 0.952, 1.279, and 1.859 for the Love, Travel, and Farm tests
respectively. However, the Adara subjects’ scores were normal, according to all three tests (with the only exception
that the Farm test failed the AD test): p < 0.05, AD = 0.706, 0.450, and 0.713 for the Love, Travel, and Farm tests
respectively.
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intervening variables has been developed for reference throughout the rest of the thesis.
However, it has the drawback that it is not directly measurable.
An alternate operational definition of intelligibility will also be used:
intelligibility as measured with RTT scores. This operational definition has the drawback
that since the RTT is based on comprehension questions of a narrative test, it is better at
identifying and distinguishing low levels of intelligibility than at distinguishing between
higher ones (see O’Leary 1994:65; Grimes 1990:5.2.13). It is important for those who
use the scores to understand what they measure and what they do not. However, this
thesis is not about the reliability of the test, not the validity (see “1.1.3.2 Reliability as a
prerequisite for validity,” p. 20, and “2.2 Previous discussion and studies of the validity
of the RTT scores,” p. 36). The assumption of this thesis is that RTT scores somehow
measure levels of intelligibility (even if only lower levels of intelligibility).
Since the scores produced with the RTT can be considered ratio data (see “1.1.2.5
Intelligibility scores as ratio data,” above, p. 15), we can talk about the reliability of RTT
scores. If we define intelligibility as measured by RTT, then it is possible to discuss the
reliability of intelligibility scores. This is the subject of the next section.
1.1.3 Reliability of intelligibility scores
The reliability of intelligibility scores refers to something more specific than
whether or not we can trust the methodology and the scores it produces. In this section
standard definitions of reliability are explained in the context of reliability scores. In
order to make the explanations more vivid, each explanation is also given in terms of a
metaphor of weighing apples on a kitchen scale. Reliability is explained as a consistency
of measure and as a ratio of variation in scores. Reliability is contrasted with the broader
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subject of validity. Two kinds of variation due to error which decrease reliability are
highlighted.
1.1.3.1 Reliability as consistency of measure
Reliability is the “consistency between two measures of the same thing” (Black
1999:195). To be reliable, if two tests are measuring the same value of a given concept
they should get nearly the same result and if two tests are measuring different values they
should get different results (Bailey 1982:73). For example, if one repeatedly measures
the weight of an apple on a kitchen scale, and if the scale is reliable, then the scale
displays nearly the same weight each time. When a different apple is placed on the scale
one expects a different weight—unless of course the two apples happen to have the same
weight.
In the case of intelligibility, the scale is the RTT and the thing measured is the
intelligibility. Just as a large and a small apple are expected to have different weights,
native speakers of different speech varieties may be expected to have different levels of
intelligibility of the tested speech variety. Acquired learning through contact and
attitudes may contribute to differences in intelligibility of a test between one group and
another. Perhaps even more often there are significant differences which are due to the
linguistic differences between the speech variety of the subjects and that of the test (these
topics are discussed more fully above, see “1.1.2 Definition of intelligibility,” p. 10). If
the RTT is very reliable, then repeated measures of the intelligibility of a single group
should yield nearly the same result and measures of intelligibility in different groups
should often yield different results—if the groups actually have a different intelligibility
of the tested variety.
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1.1.3.2 Reliability as a prerequisite for validity
At this point it is important to make a distinction between reliability and validity.
According to Kenneth Bailey, “validity and reliability are important but complicated
notions, and there is often confusion and disagreement in discussions dealing with them”
(1982:69). Because there are many different kinds of validity, it is difficult to define a
term that covers all the kinds. However, I think Bailey succeeds in a useful definition:
validity has two parts: 1) “that the measuring instrument is measuring the concept in
question, and not some other concept” and 2) “that the concept is being measured
accurately” (Bailey 1982:68). Based on this definition, reliability is a prerequisite for
validity in that it is a measure of accuracy (see Bailey 1982:69; Thompson 2003:6).
However, studies of reliability are distinct from validity in that they do not explore the
question of whether the right concept is being measured.
Bruce Thompson gives a humorous example of an invalid use of the bathroom
scale. Suppose instead of measuring weight, one claimed that the scale measured IQ.
Then one might proceed with a donut-feeding study, using the bathroom scale as an
indicator of the effect of eating donuts on IQ. Clearly, any results based on this study
would be affected by the lack of a valid measurement (Thompson 2003:6).
In this research I will not attempt to answer the broader question of the validity of
RTT scores. However, chapter 2 briefly summarizes the different kinds of validity and
for each kind of validity give examples of tests and discussion of validity in previous
research. This paper focuses on reliability and not any other aspect of validity.
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1.1.3.3 Reliability as a ratio of variances
Unfortunately, as with any measure, there is always some error of measurement
(Kerlinger 1974:203), so we need a more precise definition than “nearly” the same.
Reliability can also be described as the ratio between true variance and the total variance
in the observed scores of the intelligibility, as shown in equation 1 (Black 1999:196).
(1)
To understand this, return to the example of apples on a kitchen scale, and
imagine that three apples weighing20 100g, 120g, and 140g are measured on the same
scale and the scores from each measurement are recorded: 95g, 122g, and 143g. Even if
the same apple were placed repeatedly, the scale may read with different measures for the
same apple due to measurement error. The total observed variance is the variance
between the recorded measurements of the weight of the apples, in this case 316.7.21 It
accounts for both the actual variance between the weight of the apples and the extra
variance due to the error in measurement of the kitchen scale. Since the actual weight of
the apples is known—a luxury not usually available in real-world examples—it is
possible to directly calculate the reliability of the kitchen scale’s measurement of these
three weights, in this case 266.7. The reliability of the scale can be calculated directly by
dividing the variance between the actual weights (266.7) by the variance in recorded
weights (316.7), in this example resulting in a reliability of 0.842.
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Technically, the gram is a measurement of mass, not weight. However, mass at a given altitude varies directly
proportionate with weigh. Thus a measurement of mass is actually a valid measurement of weight. To avoid
introducing extra terms which do not bring further clarity in the discussion, grams are considered as a weight
measurement.
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Because variance is a squared metric, its units are also squared. Thus the variances in this example are measured in
units of grams squared. The units are not listed in the text to maintain clarity for a wide audience of readers.
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Studying reliability as a ratio of variances can lead to a great number of insights.
For example, in specific applications it is possible to quantify how much the reliability of
the test would improve if more items were added to the test. Also, studying the ratio of
variances allows the researcher to compare which tests were able to distinguish between
subjects’ abilities more than others. However, exploring reliability in this way took this
thesis into more theoretical depth than the original scope of the thesis. Thus, rather than
including an in-depth study of RTT score reliability as a ratio of variances, this idea is
briefly explored in the next section and Appendix 3.

1.1.3.4 Reliability and test length
Because each of the subjects was tested on all three tests it is possible in each of
the four test areas to theoretically combine the results of the three tests as if they were a
single thirty-question test composed of the three separate tests. (From this point on, I
refer to these as the “combined tests”, and at times for added clarity “the theoretically
combined tests”). The Spearman-Brown prophecy formula (equation 2) predicts what
reliability would be obtained if the sample size of a measure is varied given two
assumptions: 1) test questions are similar in quality to the original test and the 2) subjects
similar to those in the initial sample (Thompson 2003:27). Here rxx refers to the
measured reliability coefficient and rxx* refers to the predicted new reliability if the
sample size is increased k times the old sample size.
(2)

rxx* = (k rxx) / (1 + (k - 1) rxx)
In all four test areas, the three tests should satisfy both of the assumptions of the

Spearman-Brown prophecy formula. Not all comprehension questions are expected to
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equally measure differences between subjects’ scores when compared individually. It is
likely that some will target words and phrases which are similar between related varieties
while some will target words and phrases22 which are different (see “1.1.2.3 Intelligibility
as aided by linguistic similarity,” p. 13). However, as a whole, separate samples of
questions targeting different words and phrases should theoretically equally represent the
possible intelligibility including all the lexicon and grammar of a language. Unlike many
measures in psychology, intelligibility tests measure comprehension, not self-reflection
or evaluation, thus avoiding problems which may actually cause additional items to
reduce the reliability of the test (for example, see Vacha-Haase 1998:211, 214).
As for the assumption that the Spearman-Brown formula makes about subjects
being similar, this is clearly applicable in this study. The combined test is merely a
theoretical joining of the separate results of the three individual tests, thus the same
subjects who took the three separate tests are considered to have also taken the combined
test. Having considered both assumptions, I believe that one could use the SpearmanBrown formula to predict how much the reliability would increase if the sample size were
increased. Thus, we can expect a more reliable measure with the combined test than with
any of the individual tests.
1.1.3.5 Variance: Random and systematic error
Whether reliability is studied as a ratio of variances, or simply as the “consistency
of measure”, the implication is that the study is attempting to quantify how much the
error effects the results. Errors can come from many different sources, many of which
22

Any aspect of language which differs could result in misunderstanding. In this thesis the phrase “questions targeting
words and phrases” is intended to be a brief way of describing all possible lexical and grammatical items which
could be the same or different between languages.
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will be specific to the situation in which the testing was done. As an example, there
could be errors due to differences in subjects’ abilities to take tests. Again, there could be
differences between the ways in which testers interact with the subjects. These are just
two examples out of nearly innumerable ones which could be described. Even when
efforts are made to control for each possible source of error, there will still be some
variation due to error, and this variation is dependent on the situation, including the
subjects tested. Thus, it should not be a surprise that different sets of scores coming
from a single test but different contexts—such as different subjects—will result in
different errors of measurement as well as different true variation between subjects, and
thus also different measures of reliability; reliability is not a fixed property of the test (see
Vacha-Haase 1998:7).
There are two distinct kinds of error: random and systematic. Researchers like
situations where they can assume that errors are random, without any particular pattern. If
all errors are perfectly random, some results are higher and some results lower, but on
average errors will usually cancel each other out, yielding a measurement which is close
to the true measurement. However, not all error is random, some errors are systematic,
falling in a pattern so as not to cancel each other out (Bailey 1982:77).
One way to identify systematic errors is to intentionally study sources of
systematic variation (Kerlinger 1974:549). For example, consider a kitchen scale which
is suspected of always reading 5g too heavy. If one has apples with unknown weights, no
matter how frequently they are weighed, there is no way to determine if the scale truly
reads 5g too heavy. However, one could test this theory by weighing the same apple
multiple times on both the suspect scale and a different kitchen scale. If one of the scales
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produced a consistently higher measure, then a systematic error has been identified.
However, care needs to be taken in interpreting the results—the systematic error could be
due to either one or both of the scales. In the next section, I suggest one possible source
of systematic error in the RTT scores.
1.2

Problem

This section explains two parts of the problem. In the first subsection, I highlight
a key part of the methodology that could contribute significant variation to the scores and
greatly reduce the reliability of recorded text testing: the use of a natural narrative. Next,
I briefly summarize the limitations of previous research on the reliability of recorded text
testing. (See chapter 2 for a more complete discussion of previous literature.)
1.2.1

Reliability of scores from unique narrative-based tests
Typically the results of the RTT are based on a single narrative in each speech

variety. I am not the first to wonder about the reliability of results of a test based on a
different narrative text in each speech variety. Kenneth Collier suggested that a single
text could not adequately represent every possible part of a language which a typical
speaker may use (1977:254). Even if one text can adequately represent comprehension of
a language, Claire O’Leary pointed out that a sample of ten questions targeting specific
lexical items may not adequately represent the comprehension of the whole text
(1994:62). There are two ways to measure the effect that texts and question selection
have on the results. The most intuitive method may be to compare the results of multiple
tests, also known as equivalence testing. A second method, internal reliability, is a
measure of the reliability that takes responses to individual questions into consideration.
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Merely testing and retesting with a single test based on a single recorded text
would only demonstrate the repeatability of that specific test, that is, how consistently
subjects answer the same questions. Although there may be some variation in the results
of this kind of retest, this is not my primary concern. To truly test the reliability of scores
obtained with RTT method (and also separately to find systematic errors) one must repeat
the process with the same subjects but a different natural text. Although the process is
repeated, since two separate tests are created it is more akin to a measure of equivalence
between two instruments than to a stability (test-retest) procedure.23 I want to examine
the results of multiple tests developed from texts in a single speech variety to identify the
systematic error between these tests.
1.2.2 Lack of sufficient data on reliability in previous research
This section summarizes two observations made in Chapter 2 which are essential
to clarifying the problem addressed with this thesis. Chapter 2 presents a review of the
literature, including a section on the previous experiments that investigate the consistency
of scores obtained using two tests developed from two texts in the same speech variety.
The first observation is that there are only limited isolated studies of the reliability of
RTT scores. Second, these studies were not set up in a manner that can fully demonstrate
the reliability of scores obtained with RTT.
1.2.2.1 Limited isolated studies of reliability
The results of previous research imply that there can be statistically significant
differences between the results obtained by tests developed from different texts even
when they are elicited in the same language and tested with speakers from a single related
23

See Black (1999:275) for a comparison of test-retest and equivalence testing.
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speech variety (a good example is Hallberg 1992:21–22). Since each test is based on a
narrative, the results of the test could be affected by systematic error from the sample of
the content of the text, or the part of the text about which the questions are asked (see
O’Leary 1994:62). Each of the previous studies was done in isolation. A single test will
typically result in a different reliability for each set of scores obtained (Thompson
2003:3), so a more generalizable study was needed to understand the possible range of
reliability of scores that can be produced with the method. Also, in none of the previous
studies were internal or equivalence reliability measures reported (Kirk 1970; Hallberg
1992; Decker 2014; Lambrecht 2011). Instead, these studies presented the difference
between the mean scores often with a description of whether or not the difference was
statistically significant.
1.2.2.2 Previous studies only tested in one location
To demonstrate that the RTT is capable of distinguishing between levels of
intelligibility it must be tested with subjects who have different levels of intelligibility of
the recorded language. In previous experiments exploring the reliability of RTT scores,
the texts were only tested with subjects from one other speech variety besides the native
speakers of the test. However, the intelligibility of any given speech variety is expected
to be fairly homogenous among native speakers of any other single speech variety.24 Thus
to measure the reliability of intelligibility scores it is necessary to test in more than one
related speech variety.

24

This concept is more fully developed in the section “Intelligibility as ‘normal’ comprehension” (p. 5).
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1.2.3 Research objective
In light of the need for a better understanding of the reliability of RTT scores, and
the gaps in the previous research which are summarized above, this thesis attempts to
address a specific aspect of the need. The objective of this research is to explore a
specific kind of possible “hidden” systematic measurement error: that which is due to
using only one test of ten questions developed from a single text. This objective must be
addressed in a way which is generalizable beyond the context of a single survey.
1.3

Solution

First this section explains the overview of the design of the fieldwork intended to
address the need for more applicable and generalizable measures of intelligibility. Then
this section presents the research questions which focus on the information needed to
meet the objectives of this research.
1.3.1 Fieldwork in multiple test areas
This thesis is based on experimental fieldwork in four test areas in 2011 and 2013:
Obanliku, Bakor, Utugwang-Nrungene-Afrike, and Adara (see Map 1). Each of these test
areas comprised a separate study of reliability that could have stood alone. However, if
only one test area were used, there would be no way to generalize the meaning of the
measure of the reliability beyond the single test area.
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Map 1: Four test areas in this study

In each of the four test areas
three texts were collected from a
single speaker of one speech variety
in the test area. From each of these
texts, a test was developed.25 Each

Inset: Cross River
State area

test was tested with native speakers of three speech varieties that are related to the speech
variety of the text. Testing with native speakers of different speech varieties satisfies the
25

In addition to the twelve tests described here, the results of which are the focus of this thesis, there were twelve other
tests which were also used indirectly in the thesis. In each of the four test areas, a test was developed in the three
speech varieties of the subjects to serve as a “hometown test” for these subjects (see “The basics of Recorded Text
Test (RTT) methodology,” p. 3).
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need to have data from subjects who are expected to have a wide range of intelligibility
of the given test. Chapter 3 gives a more thorough description of the methodology used
to collect the data used in this report.
1.3.2 Research questions
Each of the three research questions describes a different kind of variation in
scores, which, when answered will meet the objective of the research, that is to explore a
specific kind of possible “hidden” systematic measurement error: that which is due to
using only one test of ten questions developed from a single text (introduced in “1.2.3
Research objective,” p. 28). Variation refers to the spread or differences between the
concepts being discussed. Variation could be quantified with a range, the standard
deviation, the standard error, the variance of the scores, or even by examples of
extremely high and low cases.
Since reliability is a measure of consistency (see section 1.1.3.1, p. 19), we desire
less variation between native speakers of the same speech variety (assuming that their
intelligibility should be nearly homogenous) and more variation between different native
speakers of different speech varieties. Research Questions 1 and 2 look at the variation
found when attempting to measure the intelligibility in each community, where the
intelligibility should be fairly homogenous. Thus Research Questions 1 and 2 measure
what we hope will be minimal variation. Research Question 3 looks at the variation
between results obtained with subjects from different speech varieties where we would
expect different results. Research Question 3 will hopefully show statistically significant
variation.
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Research Question 1: What is the variation of scores on each test obtained by
subjects from the same language area?
Research Question 2: What is the variation of the three mean scores of the three
tests developed from separate texts recorded in a single speech variety by a single speaker
tested with native speakers of a single related speech variety?
Research Question 3: What is the variation of the mean scores obtained from a
combined test made of all three tests in a single speech variety when they are tested with
native speakers of three related speech varieties?
1.3.2.1 Research Question 1: Variations in subjects’ scores on a single test
Research Question 1 focuses on describing not only how different individuals’
scores were from each other at one site, but the possible patterns of differences in many
sites. Do some tests have consistent results while others have highly variant ones? This
variation is the observed variation between results obtained in a single context—with
subjects from the same speech variety on the same test, both due to the true differences in
subjects’ abilities and any error. If the subjects have identical ability—the homogenous
situation which we consider ideal—and there are no sources of error that create large
differences between individual’s scores, then the maximum variation should be 15% (see
Barbara F. Grimes 1988:57).
1.3.2.2 Research Question 2: Differences between mean scores of different texts
Research Question 2 helps to quantify the variation between tests where subjects
are expected to have the same level of intelligibility. As introduced in “1.2.1 Reliability
of scores from unique narrative-based tests” (p. 25), I question how adequately the
individual texts represent the whole language. If the variation of the mean scores of the
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three tests (Research Question 2) is greater than what would be implied by the observed
variation of subjects’ scores on a single text (Research Question 1), this is a sign of
systematic error due to some difference between the tests. This systematic error should
be fairly disturbing to users of the RTT; for those who are only using one text, this kind
of variation always remains hidden. No matter how the distribution of the individual
subjects’ responses is studied, this systematic error cannot be identified with a single text.
The answer to this research question has important implications for surveyors. If
one calculates a confidence interval based on the variation in subjects’ scores (as studied
in Research Question 1) without taking into account some estimate of systematic error,
then the confidence interval will be too small. If surveyors underestimate the size of their
confidence intervals, they could mistakenly make claims about levels of intelligibility
which are actually not justified if one considers the systematic error.
1.3.2.3 Research Question 3: Differences between subjects from different speech
varieties
Research Question 3 looks at the desired variation obtained with the RTT, that is,
the variation between results obtained by native speakers of different speech varieties.
Even if there is statistically significant systematic error between the mean scores of tests
due to the poor sampling of only ten questions on each test, the RTT may still be able to
distinguish between the intelligibility of related speech varieties. Research Question 3
combines the results of the three tests as if they were one larger test. Because this larger
test includes a sample of the language that is three times larger than the individual tests, it
should give a more accurate estimate of the intelligibility of the population (see “1.1.3.4
Reliability and test length,” p. 22 for further discussion and support of this claim). The
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variation between the scores obtained by combined tests tested in different language areas
should reflect the differences of comprehension of the tested speech variety found
between native speakers of the different speech varieties where the test was used.
The chapters of this thesis follow rather strictly a fairly generic structure for a
thesis. Chapter 2 discusses the previous literature. Chapter 3 introduces the
methodology used in the fieldwork of this thesis. Chapter 4 presents the results. Chapter
5 gives the conclusion and some recommendations.

CHAPTER 2: LITERATURE REVIEW: DEVELOPMENT AND RELIABILITY
OF RTT SCORES
The first section in this chapter reviews suggested modifications to RTT
methodology. The next two sections summarize previous studies of the validity and
reliability of RTT scores.
2.1

Previous modifications of RTT methodology

The RTT method was originally introduced in a monograph by Eugene Casad
based on a body of former research by himself and several of his colleagues (1974). In
this monograph Casad mentioned several minor modifications on the methodology.
Some of these—such as asking the questions in a language of wider communication,
instead of recording them in the local language (Casad 1974:25)—have been adopted in
this research (see chapter 3 for more details). Casad also compared the test with an earlier
intelligibility test which he called sentence tests. The sentence test used isolated set
phrases rather than a narrative of a personal experience (Casad 1974:89).
Frank Blair wrote an introductory text to teach beginners various survey methods
(1990). In his chapter on the RTT he describes nearly the same methodology as Casad
does. The most substantial difference is instead of using a panel of native speakers
before developing the questions (to comment on ways in which the recorded text may be
difficult for native speakers to understand), he describes how the test can be piloted with
native speakers after the developing the questions (Casad 1974:15–16; Blair 1990:81–
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81). In the fieldwork in this thesis, we used pilot testing rather than a panel of native
speakers (see “1.1.1.2 The basics of Recorded Text Test (RTT) methodology,” p. 4).
Others have suggested major modifications to the methodology. Jürg Stalder
suggested working with groups listening to the text all at once, rather than with subjects
individually (1996:25–26). He suggested that this would allow for a quicker separation
into three categories: 1) groups who clearly do not understand a speech variety, 2) groups
who clearly do and 3) groups who may have marginal intelligibility (Stalder 1996:26).
Angela Kluge suggested a modification in which subjects retell the text rather
than answer questions about it. She hoped that retelling would be more appropriate in
cultures where there are restrictions on when one may ask questions. She also hoped it
would reduce the problem of subjects inferring answers which are not in the text and
would avoid some of the problems with question selection and translation (Kluge
2006:3). Although Kluge’s study and a follow-up study by Philip Lambrecht give
qualitative evidence that the methodology succeeds in addressing these problems, they
also note that the retelling RTT method takes more time on the field to use (Kluge
2006:13; Lambrecht 2011:8–9). Kluge also observes that the retelling method samples a
larger portion of the language, not just the part targeted by questions (2006:13).
Including a larger sample of the language could make the RTT have a higher statistical
reliability (see “1.1.3.4 Reliability and test length,” p. 22, and also “5.4.2 Further
research,” p. 164 for implications).
The fieldwork for this thesis is based on the original version of RTT methodology
as described by Casad (1974) and Blair (1990) (the details of modifications are explained
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in chapter 3). Although the results may have some application to other versions of RTT,
the primary focus of this thesis is the original individual question-based methodology.
This thesis questions the reliability of the original question-based RTT
methodology. As explained in “1.1.3.2 Reliability as a prerequisite for validity” (p. 20),
although reliability is a prerequisite for validity, in statistical terms they are separate
topics. However, there is little use in having a reliable tool if it is not also a valid
measure of what it is claimed to measure. The next section discusses the validity of RTT
scores.
2.2

Previous discussion and studies of the validity of the RTT scores

There are many different kinds of validity. Bailey describes four categories of
validity: face validity, pragmatic validity, construct validity, and internal/external validity
(Bailey 1982:70–72). This section explains each of these and for each gives examples
about how the validity of RTT has been discussed or tested.
2.2.1 Face validity
“Face validity is assessed by . . . studying the concept to be measured and
determining . . . whether the instrument arrives at the concept adequately” (Bailey
1982:70). In this thesis, the face validity could be considered by comparing the
operational definition—that the RTT measures intelligibility—with the construct
definition based on intervening variables such as lexical similarity and opportunities for
contact (both definitions are introduced in “1.1.2.6 Intelligibility defined in light of
contributing factors: Two definitions,” p. 17). Since face validity is a matter of judgment
(Bailey 1982:70), it is no surprise that there are many differing perspectives on this
subject. To thoroughly review all aspects of face validity is beyond the scope of this
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thesis, as discussion and debate could continue endlessly. However, it is helpful to
consider some aspects of the discussion which have particular implications for the
research. The following subsections discuss the implications on face validity of 1) the
use of a narrative text, 2) the differing levels of acquired intelligibility, 3) the use of
subjects with differing levels of intelligibility, 4) the use of questions and finally 5) other
sources of error.
2.2.1.1 Face validity of a test based on an orally-compose narrative text
Even as early as Casad’s monograph, there were individuals who suggested that
an RTT based on an audio recording of reading a written translated text would probably
yield lower scores than one based on an audio recording of an orally-composed recorded
text of an individual relating a personal experience (Casad 1974:101). To succinctly refer
to these two different kinds of recorded audio texts, I will refer to the first as a translated
narrative text and the second as an orally-elicited narrative text. In a recent study,
Nathaniel Statezni demonstrated an important implication of the difference between
intelligibility of orally-elicited and translated texts: one should not assume that a high
score on a test based on an orally-elicited narrative text implies comprehension of all
translated narrative let alone other types of discourse. He found that subjects from three
speech varieties obtained a high score (> 80%) on a RTT from a orally-elicited narrative
text, but only a marginal score (between 60% and 80%) on a RTT based on a translated
narrative text (Statezni 2013:264).26

26

I have not attempted to evaluate if the difference in scores that Statezni found is significant taking into account the
systematic error found in the present thesis.
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One may object that the recorded text is not a representative of “natural” speech,
since it is typically elicited by an outsider who cannot understand the language of the
tests, who also records the entire utterance without interacting with the narrator during
the recording. However, Annette Harrison suggests that the elicitation of the texts is
actually “natural” (2005:52). Analyzing thirteen Fulfulde narratives, she demonstrated
five different ways in which the texts demonstrated an interaction between narrator and
elicitor which has characteristics of other speech events: turn-taking, speaking to the
audience, shared knowledge, background information, and inferences about the meaning
and relevance of the story to the interaction (Harrison 2005:30, 52).
Comprehension of a narrative text based on a naturally elicited personal
experience does not imply comprehension of all other kinds of texts (see also the section
following this one and “1.1.2.6 Intelligibility defined in light of contributing factors: Two
definitions,” p. 17), but it is an example of “natural” speech. As stated in “1.2.1
Reliability of scores from unique narrative-based tests” (p. 25) I question how
consistently tests developed from separate questions will yield the same results.
However, I accept the face validity that a narrative text is an indicator of comprehension
of at least narrative discourse, with possible implications for other types of discourse as
well.
2.2.1.2 Face validity of various uses of intelligibility measures
There has been much discussion of the practical application of measures of
intelligibility. Rather than attempt a complete review of this topic, I will briefly discuss
perspectives on the two examples of specific uses which were introduced in “1.1.1.3
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Thresholds and comparison: The use of RTT scores” (p. 6), 1) defining language
boundaries and 2) making language development decisions.
O’Leary suggests that since languages are “fluid”, decisions made on language
boundaries identified in the past may unnecessarily separate programs where speakers of
related varieties could work together at a later date (1994:49). She also describes the
language boundaries as “fuzzy”, that is not clearly defined (O’Leary 1994:49). I find the
Ethnologue’s definition of languages in terms of intelligibility to be helpful (Lewis
2009:8). Like the Ethnologue editor (Lewis 2009:8–9), I agree that it is “useful and
important” to view languages in multiple ways, recognizing their distinctions, similarities
and context (which he expresses in terms of an implicit metaphor of light as a particle,
wave, and field).27 I am claiming that the RTT is a valid measure of intelligibility, not
that intelligibility scores alone are a valid indicator of linguistic boundaries.
In a similar manner, applying information about intelligibility to language
development decisions is beyond the scope of this thesis. Many people have questioned
the validity of using intelligibility measures to inform language development decisions,
especially when the intelligibility scores are weighed more heavily than other indicators
of intelligibly and other linguistic and sociolinguistic factors (Simons 1989:17–22;
Collier 1977:254; Sim 1991:160–161). I claim that RTT scores are a valid measure of
intelligibility, not that measures of intelligibility alone are a valid indicator of success of
language development programs.
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The latest edition of the Ethnologue is available online, but not yet in print. The text quoted here has not changed
substantially in the seventeenth edition (Lewis, Simons & Fennig 2014). I quote the earlier version to access page
numbers.
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However, I do hope that using a practical definition of intelligibility which
includes acquired intelligibility will provide a measure which can serve as part of the
process of informing language development decisions. Following the recommendation of
O’Leary (1994:49, 51) I use a definition of intelligibility (see “1.1.2.6 Intelligibility
defined in light of contributing factors: Two definitions,” p. 17) made in a framework that
allows for fuzzy language boundaries and accommodating variation in the sociolinguistic
situation, for example differing levels of acquired intelligibility. Since my definition
includes acquired intelligibility, this brings in another aspect of the face validity which
could be questioned. This aspect is discussed in the next section.
2.2.1.3 Face validity of using subjects with differing levels of acquired intelligibility
This thesis is based on a definition that incorporates acquired intelligibility (see
“1.1.2.2 Intelligibility as acquired: the myth of mutual intelligibility,” p. 11). Also, the
implications on wider variations between subjects’ abilities are considered (see “3.2.1.4
Subject selection,” p. 79 and “4.1 Research Question 1—Differences between
individuals’ test scores,” p. 109). However, allowing differences between subjects’
acquired comprehension to contribute to the overall intelligibility introduces an aspect of
face validity which does not affect inherent intelligibility. This aspect is addressed in this
section.
Barbara Grimes points out RTT methodology was designed to measure inherent
intelligibility not bilingualism. She lists eight factors which the RTT does not measure
which are necessary for measuring bilingualism (Grimes 1990:5.2.12–5.2.13). Because I
consider intelligibility to include some amount of acquired ability (which could be
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considered a form of bilingualism), this means that to some extent these eight other
factors need to be considered by this thesis.
Some of Barbara Grimes’ objections to the use of RTT to measure bilingualism
are resolved by recognizing that acquired intelligibility (as defined and used in this thesis,
see section 1.1.2.6, p. 17 for the definition) is distinct from bilingualism. Her first
objection is that bilingualism includes production as well as comprehension. However,
the definition of intelligibility used in this thesis only refers to comprehension, so this
objection does not apply. Her third, fourth, and seventh objections relate to the fact that
it is difficult to identify levels of bilingualism using the RTT scores; with a particular
problem that those whose bilingualism is rated at FSI Level 328 or higher will usually get
nearly 100% (Grimes 1990:5.2.13). This thesis does not attempt to imply bilingual levels
of ability from the levels of acquired intelligibility, nor does it claim that the RTT
measures all levels of intelligibility.
The remaining objections are identified and accounted for explicitly in this thesis.
The second objection is that unlike inherent intelligibility—where native speakers are
assumed to understand every word and phrase which is the same in their language—
bilingual speakers may each only acquire the ability to comprehend the language needed
in separate domains (Grimes 1990:5.2.13). Thus texts from multiple domains would be
needed. In a sense, the effects of multiple domains which can be described in narrative
form are studied in this thesis (see “3.2.2.3 Three kinds of texts: Farm, Travel and Love,”
p. 95), though I recognize there may be some forms of speech required for some domains
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Barbara Grimes used a modified version of the bilingualism scale originally developed by the United States Foreign
Services Institute (FSI), which rated bilingualism on a scale from 0 to 5.
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which cannot be represented by a narrative. The fifth objection, that ability can vary
from speaker to speaker (Grimes 1990:5.2.13) is considered (see “3.2.1 Sample:
Language varieties, narrators, and subjects,” p. 76). The sixth objection, the use of
answers to short questions is the topic of the next section. The eighth objection is that the
studies of validity and reliability of RTT as a measure of inherent intelligibility do not
extend to bilingualism. This thesis is not a study of the validity of RTT (see “1.1.3.2
Reliability as a prerequisite for validity” p. 20). It also does not claim that the results
obtained will always apply in other situations, especially those in which the subjects
differ more than those included in this study in their level of acquired intelligibility (see
“5.2.2 External limitations,” p. 160).
2.2.1.4 Face validity of a test with short-answer comprehension questions
As mentioned in “2.1 Previous modifications of RTT methodology” (p. 34),
Kluge found that the use of questions 1) sometimes is not culturally appropriate, 2) can
be affected by inferences which are not explicitly in the text, 3) can be influenced by the
selection of questions and 4) can be affected by the translation of questions (2006:4).
In response to the first factor, in this thesis, I work with the assumption that the
subjects we worked with have adopted part of the Western culture of question asking.
The subjects were students, often ones we met at school, though sometimes in the
community. Thus most of the subjects have learned that some people, including teachers
and researchers, have a somewhat bizarre habit of asking a question even when they
already know the answer.
The second factor, that results can be influenced by inferences, can be controlled
in most cases by two steps in the RTT development. First, an essential step is to carefully
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restrict questions to those that target a specific word or phrase identified in the
transcription of the recording (see Casad 1974:14). Second, the results of the pilot study
should not include any question for which several subjects appear to have answered
based on inference instead of something in the text. Even when fully attempting to
ensure that these steps are not missed, it is possible in some cases for an inference to
escape the notice of a surveyor. For example, a word could be mistakenly glossed so it
appears to have a certain meaning which was actually an inference made by the native
speaker assisting in the transcription. However, these should be minimal, and could be
considered a source of error rather than the primary concept being measured by RTT.
The third factor, the selection of questions, has two parts, 1) how well the
questions actually measure comprehension of an aspect of the language and 2) how
representative of all possible questions each question is. Since the test is piloted with
native speakers, we know that somehow a selection of native speakers was able to answer
the questions correctly. Thus if we assume that the influence of inferences has been
avoided, the best explanation is that the native speakers do understand each of the words
or phrases targeted by questions which remain after pilot testing. Thus we are left with
the question of how representative short questions are of the whole language. This
question gets into a specific aspect of validity, representativeness of sampling of the
language. The objective of this thesis is to find systematic error associated with the
specific tests. Sampling of language is a one of the aspects of a test which could
contribute to the systematic error studied in this thesis.
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2.2.1.5 Face validity recognizing many sources of error
To list all the possible sources of error which could contribute to variations in the
RTT scores and the controls placed on them would amount to restating the methodology
of the RTT many times over. One could object that the RTT measures any of these
sources of error rather than intelligibility. However, based on a previous study of sources
of variation in RTT scores (Yoder 2012), I believe that the remaining sources of error
beyond those mentioned in the preceding sections, can each be considered small enough
to not be the main concept measured by RTT, but rather analyzed as the “error” which
leads to unexplained variation. Thus I assume that the RTT scores are an indicator of an
individual’s typical comprehension of orally narrative discourse which has implications
for other kinds of discourse as well. This assumption has support from the other forms of
validity discussed in the following sections.
2.2.2 Pragmatic validity
Pragmatic validity could also be called criterion validity. Two kinds of pragmatic
validity emphasize whether the results apply at the same time (concurrent validity) or
successfully predict future events or measurements (predictive validity). However, for
the purpose of this thesis, the common thread of these definitions is sufficient to
summarize the previous discussion: they all refer to comparing the results of RTT with
another measure of intelligibility (Bailey 1982:70–71).
I know of only one study which could be called a pragmatic study of the validity
of RTT scores. Paul Kirk (1970) compared RTT scores against another measure of
intelligibility, the group’s self-reported comprehension of the speech variety of related
villages. Kirk saw a correlation, noting that “scores above 80[%] constitute speech
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relatively easy to understand and . . .scores below 80[%] constitute speech relatively
difficult to understand” (1970:210). However, he did not give a statistical measure of it.
Casad had access to Kirk’s data and supported Kirk’s observation with the chi-squared
statistic29 (Casad 1974:83–86). Further pragmatic studies of RTT could help to shed
more light on this subject. The data collected with this thesis were collected in the
context of other research which provides further data which could be used to verify the
validity of the results (see “3.1 Context of fieldwork,” p. 53). However, such a study
goes beyond the scope of this thesis.
2.2.3

Construct validity
In contrast with pragmatic validity, construct validity involves comparisons of not

just one variable, but multiple related variables. In Chapter 1, (see “1.1.2.6 Intelligibility
defined in light of contributing factors: Two definitions,” p. 17) I presented a definition
of intelligibility in light of intervening variables such as contact, attitudes, and aspects of
linguistic similarity such as lexical, phonetic or phonological similarity. In the same
section I presented the operational definition of intelligibility as used in this thesis—the
scores from the RTT. To verify the construct validity one could compare the measure of
intelligibility with measures of the other various intervening variables. There have been a
number of studies of the relationship between lexical similarity and intelligibility . A
number of studies reference qualitative information that implied that the influence of
social factors led to acquired intelligibility (Ladefoged, Glick & Criper 1972:76–77;

29

I am unable from Casad’s description to fully reconstruct the table he describes. However, he ends up with a chisquared statistic with one degree of freedom of 26.78, which is sufficiently greater than 6.635, the statistic for
p = 0.01. Since he provides Kirk’s full data set, it would be possible to make further calculations on Kirk’s data,
such as the calculating the explained variance, R2 .
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Simons 1979:101; Gooskens 2007:464). There have also been quantitative studies of the
relationship of other effects such as grammatical morphemes (Bender & Cooper
1972:47), geographical distance (Bender & Cooper 1972:47), and phonetic distance
(Gooskens 2007:464).
One study in particular deserves special attention regarding the construct validity
of intelligibility. Simons’ study Language Variation and Limits to Communication
compares sources of variation in RTT data in ten different areas (1979:69–70). Using a
hierarchical method of decomposing variation, he demonstrates, that lexical similarity
accounts for 65% of the variation in his data, non-symmetric30 social factors account for
about 15% of the variation, a certain kind of measurement error31 accounts for about 3%
leaving 16% of the variation unaccounted for (Simons 1979:85).
Using data from a single area, Simons also considers other social factors which
could account for part of the remaining error (1979:101). In this area, Simons accounts
for “nearly half” of the remaining unexplained error, that is about half of the 16%, using
social factors (1979:101). The other half of Simon’s unexplained error remains
unexplained. I believe that much of this may be the cumulative result of many small
sources of error (see “2.2.1.5 Face validity recognizing many sources of error,” p. 44).
The exact numbers describing variation found in Simon’s study may not match those in
the present study. However, by comparing major sources of variation, Simon’s study

30

Simons assumed that when speakers of one speech variety did not have the same intelligibility of another speech
variety as the speakers of that other speech variety have of the first speech variety, that this was due primarily to
social factors. He referred to these as “asymetric social factors” (1979:71–74).

31

Some of the tests used in Simons’ study had less than 85% mean scores on the hometown test. Simon’s used the
hometown scores to estimate how much error was due to measurement error which could be detected by the low
hometown score (1979:76–80).
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provides a thorough review of the construct validity of Simon’s definition of reliability in
terms of contributing factors. Simons’ definition of reliability as comprised of two
components “a linguistic, or similarity-based, component and a social, or contact-based,
component” (1979:62) is very similar to the one used in this thesis (see “1.1.2.6
Intelligibility defined in light of contributing factors: Two definitions, p. 17).
2.2.4

Internal and external validity
The two remaining terms for validity refer to something quite different than face,

pragmatic or construct validity. Whereas face, pragmatic and construct validity describe
the relationships between desired concepts and their measurement, internal and external
validity focus on measurement error (Bailey 1982:72–73). Internal validity refers to
sources of error within an experiment while external validity refers to problems of
generalizing beyond the scope of the instrument (Bailey 1982:72–73). The research in
this thesis is designed to measure reliability, which is a study of the accuracy required for
internal validity. Sources of error and generalization of results are discussed elsewhere in
this thesis, and thus there is no need to repeat the discussion in this section (see “2.2.1.5
Face validity recognizing many sources of error,” p. 44 and “5.2 Critique of methodology
used to measure reliability,” p. 157).
Considering the discussion in the preceding sections covering the face, criterion,
and construct validity as well the discussion on internal and external validity in this
section, I believe that the RTT provides sufficiently valid data about intelligibility. That
is, the RTT actually reflects the comprehension of the tested segment of society on the
discourse type (orally-elicited narrative) of the texts it uses.
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2.3

Previous studies of the reliability of RTT scores

The discussion of the previous studies of reliability fall into two categories: those
which investigate the same objective as this thesis—to explore a specific kind of possible
“hidden” systematic measurement error: that which is due to using only one test of ten
questions developed from a single text—and those that do not. In the following sections I
will discuss both categories of previous studies. The following section discusses the
studies of reliability which focus on the effects of differences between texts.
Subsequently, the second section after this section discusses studies of reliability which
focus on other sources of systematic error.
2.3.1 Reliability studies focusing on the effects of differences between texts
There have also been a few attempts to analyze the reliability of RTT scores. The
earliest study of the reliability RTT scores is summarized in Casad’s original monograph
(1974:110–111). Casad describes a study by Kirk which is very similar to mine. Kirk
recorded two texts each from two speakers of the same speech variety, developed four
tests from these four texts and tested them with native speakers of another speech variety
(Kirk 1970:211). The mean score of the results of the two tests developed from the text
elicited from the first narrator were 74% and 72% and the results from the two tests
developed from the two tests elicited from the second narrator were 75%, and 77% (Kirk
1970:211). Casad determined the difference to not be statistically significant (1974:183).
These results could imply, as Casad states that, “in one case, the standard procedures of
test construction included adequate controls on text differences such as content, length,
informant’s speech style and quality, interest to the subject and quality of the recording”
(Casad 1974:11). However, this experiment could also have had consistent results simply
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due to the selection of words or phrases which were targeted in the two tests. Casad
himself suggests that the test “should be duplicated several times” (1974:111). However,
since his monograph there has been only one published experiment32 in which the RTT
method is repeated where multiple texts in the same speech variety were tested on the
same subjects. There are also at least two unpublished experiments.
In 1992, Daniel Hallberg published a survey based on fieldwork where two tests
developed from two texts recorded in one speech variety were tested for subjects from a
closely related speech variety. In contrast with Kirk’s study, the results of the two tests in
Hallberg’s study are significantly different (according to the Wilcoxon T test, p < .001),
72% compared with 89% (Hallberg 1992:21–22). Hallberg suggests “it would be easy to
list several factors that may have caused this discrepancy” (1992:21). However, he does
identify one factor that caused both of the tests to indicate an incomplete—though high—
degree of understanding: the specific lexical items that were not understood by the
subjects. Clare O’Leary points out that this example gives unique insight into this
differences between tests because Hallberg had studied the language of the text and was
working closely with co-workers who spoke it as their native language (1994:64). The
results of Hallberg’s experiment are so striking that I am surprised they are not more
widely known. I hope this thesis helps to expose Hallberg’s study, which is well-hidden
in a report currently available online, titled “Sociolinguistic Survey of Northern Pakistan:
Pashto, Waneci, Ormuri” (Hallberg 1992:1). His test demonstrates that two measures of
intelligibility can have statistically significant differences in results.

32

I have not done a thorough review of every survey report. There may have been other experiments which have
published but are hidden in a survey report which focuses on the results rather than the reliability.
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In 2009, Ken Decker carried out a study in the US among the Mississippi and
Oklahoma Choctaw which used multiple texts and multiple methods (both the question
and retelling versions of RTT). The specific goals were to determine: “Is the RTT-R
(Kluge 2007 Retelling Method) as reliable as the RTT-Q (Casad 1974)?” and “If two
texts are collected from the same location, will they produce the same results?” (Decker
2009). Although Decker collected the data, the study is still unpublished at the time of
this thesis. However, Decker still has much of the data, including all the audio recordings
of the retelling responses (personal communication, 29 April 2014). Also Decker shared
a few unpublished documents with me, including an analysis of the data. He found that
the Oklahoma Choctaw had fairly consistent results on the three question-based
Mississippi Choctaw RTTs, dubbed RT-Q, LB-Q, and DS-Q (71%, 73%, and 75%). The
retelling RTTs developed from the same texts had somewhat less consistent (though
higher) results using the retelling method (91%, 80% and 90%, respectively) (Decker
2014:2).
Shortly after I carried out the first half of my fieldwork, a colleague working in
Southeast Asia shared informally about his results from a similar study he and his team
had carried out. In his case he compared two stories from different speakers and tested
each of them with two separate methods, question-based RTT and retelling RTT, getting
results which varied from 72% to 82% for the question-based method and 86% to 93%
for retelling (Lambrecht 2011).
Kirk’s and Hallberg’s studies, and the question-based parts of Decker and
Lambrecht’s study each have a similar methodology. They record at least two texts in
one speech variety, and use two question-based tests each based on a different texts in
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one related speech variety. Each of these studies was done in isolation, with no attempt
to give a generalizable picture of the reliability of RTT scores. As introduced in the
previous chapter, to demonstrate that the RTT is capable of distinguishing between levels
of intelligibility it must be tested with speakers with different levels of intelligibility.
Although these studies provide information which can be used to study the systematic
error, none of them were discussed in terms of the statistical concept of reliability (see
“1.1.2.5 Intelligibility scores as ratio data,” p. 15). Thus unless the original data are still
available, the previous studies could be used to explore generalization of systematic error,
but not of reliability.
2.3.2

Reliability studies focusing on other sources of systematic error
There have been other tests of reliability which did not use multiple texts but did

control other variables which could contribute systematic error not explored in this thesis.
In the first chapter I mention how Rueck led a study that focused on the variation in RTT
scores when tests are tested with different ages of subjects. In this study we discovered
that older subjects tended to do slightly better, most likely due to more contact with
speakers of the variety being tested and perhaps also more motivation to acquire more
intelligibility (Rueck, Yoder & Hannelová 2010). I see the study led by Rueck as
measuring different populations—the different age groups—with different levels of
intelligibility. Thus the study led by Rueck emphasizes a different source of systematic
error in RTT scores than the focus of this thesis, his study applies particularly to
extending the results to different populations (see “External limitations,” p. 160).
Casad describes an experiment which explores the reliability of the sentence test
scores, where the pronunciation was intentionally varied between two texts; one
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pronounced slowly and clearly got a result of 87% while the other, pronounced rapidly
got a result of 64% (1974:107). Although the sentence test is constructed differently from
the RTT, it is likely that even with the context of a natural narrative one may expect
similar variation. In my experiments each of the three texts were recorded by the same
narrator at the same time, and each speaker seemed to have a specific tempo which he
used for all three texts. These other studies demonstrate a specific delimitation of this
study, it focuses only on the systematic error due to using only a single text of ten
questions, not systematic error due to subject selection or the individual narrator’s
pronunciation.
This chapter has presented various modifications which have been suggested to
improve RTT methodology. It also presented previous research for the validity and
reliability of the question-based version of RTT method. This chapter has explained why
I feel secure in assuming the validity of RTT scores in measuring the intelligibility of the
population which is represented by a given sample. It also has explained that previous
studies of reliability only collected data from multiple tests developed from texts in a
single speech variety as tested with speakers of only a single speech variety. The next
chapter describes the methodology used to collect the data analyzed in this thesis which
should be able to yield more generalizable information about the reliability of the
question-based RTT methodology.

CHAPTER 3: METHODOLOGY: MEASURING RELIABILITY IN FOUR
TEST AREAS
This chapter explains the methodology used in this thesis. Because some of
details of the methodology and sampling are more easily understood in the context in
which the work was done, the first section in this chapter introduces other research which
we carried out in the same test areas which did not contribute directly to this study, but
indirectly could have affected the results. The following section then explains the details
of methodology of the data collection specifically for this thesis.
3.1

Context of fieldwork

The fieldwork for this thesis was done in the context of four full dialect surveys
(hereafter “the full surveys”) that had been requested by various organizations interested
in assisting with language development in Nigeria. In the full surveys the intelligibility
of most of the speech varieties in each test area was tested with native speakers of a few,
if not all, of the other speech varieties in the test area. In all four full surveys, other tools
in addition to RTTs were also used which gather data on intelligibility as well as other
sociolinguistic factors. These include the collection of wordlists, group interviews and in
some cases individual interviews.
This section summarizes various aspects of the results of the four full surveys.
Much of the discussion in this section does not directly affect the results of the specific
research questions in this study but provides a fuller understanding of the context in
which the surveys were carried out. In order to focus the discussion, I attempted to
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restrict the summaries in this section to research questions in the full surveys that
somehow relate to either 1) the methodology or 2) the results of this thesis. However,
this section does not attempt 1) to summarize all the goals and results of the full surveys
(only the goals and results which have some application are included). It also does not
attempt 2) to provide enough information to do a validity study, although the full surveys
provide data which could be used to address pragmatic and construct validity (see
“Previous discussion and studies of the validity of the RTT scores,” p. 36). Finally, this
section discusses the results of the full surveys, not 3) the results of the thesis fieldwork.
However, in order to assist the reader in connecting the results of the full surveys with the
results of this thesis, the speech varieties are labeled as to their role in the thesis.
“Recorded” refers to the speech varieties in which three texts were recorded. “Subjects
tested” indicates the three speech varieties from which subjects were tested. “Not
included” indicates speech varieties which were in the test area but not included in the
thesis fieldwork. The next two sections introduce 1) a selection of the concepts explored
by these full surveys and 2) the results that pertain to these concepts.
3.1.1 Some of the concepts explored by full surveys
Although the full surveys each had different goals and research questions, they
had in common a goal for each of identifying which speech varieties could be developed
to serve all the people included in the survey. All of the full surveys included research
questions which addressed ethnolinguistic identity, language vitality, lexical similarity
and intelligibility. In a few cases, the fieldwork for the full surveys shed additional light
on the labels for speech varieties and their relationship to each other as previously
published, such as in a previous edition of the Ethnologue.
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In each area we sought to understand how the speakers of the languages identified
their own speech and ethnicity. We also sought to understand whether they felt a
common bond with the speakers of other speech varieties in two ways 1) whether they
felt they speak “the same” language and 2) whether they could be considered “one
people” with the other groups. This thesis refers to each of the speech varieties with a
label as close as possible—as the 26 letters of the English alphabet allow—to the names
each group has for their own language, also known as the autoglottonym, or more
succinctly the autonym. Exploring the complex nature of how speakers identify their
speech varieties and the neighboring varieties not only gives a better understanding of the
terms used in this thesis, it also helps to understand some of the problems with
identifying levels of contact (see “3.2.2.9 Post-RTT questions: Attitudes and contact,”
p. 106).
The Expanded Graded Intergenerational Disruption Scale (EGIDS) provides a
succinct way to summarize the level of vitality (Lewis & Simons 2010). Although two of
the full surveys were done before the development of EGIDS, it is possible to use the
information about vitality gained to roughly estimate the EGIDS for each of the speech
varieties in each of the test areas. If we discovered signs of clearly threatened vitality, it
would be possible for some subjects to have poor comprehension of tested speech
varieties due to their poor understanding of their ethnic language of identity, that is, the
language they may call their own. Subjects who have no understanding at all of their
own speech variety would be identified and excluded from this work because they could
not obtain 85% or more on the “hometown test”. However, it may be possible in areas in
the process of language shift that some subjects only have partial comprehension of their
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own language, and thus could obtain 85% on their own variety. Thus, in the following
section, I report the vitality of the various speech varieties.
In each of the full surveys, the lexical similarity was calculated based on a wordlist of about 300 items, although a slightly different set of words was collected between
surveys. The method of identifying similarities between words described by Blair was
used, following his suggestion that his guidelines be modified to fit the local linguistic
patterns (1990:31–33). Although the lexical similarity between each of the speech
varieties and the others was calculated in each of the full surveys, in this thesis I will
focus on the lexical similarity of the test language to the other speech varieties in the test
area.
In each of the full surveys, intelligibility was studied not only taking into account
the RTT scores, but also taking into account group interviews, lexical similarity, and in
some cases individual interviews. This thesis’ fieldwork focuses on tests developed in
only one speech variety in each test area (the “Recorded” speech variety) and tested for
subjects from other related speech varieties (the “Subjects tested” speech varieties).
However, in the full surveys tests developed in all of the speech varieties were tested
with subjects from at least a few of the other speech varieties.
3.1.2 Results of full surveys
Early 2011, the fieldwork for two test areas (Obanliku and Adara) of this thesis
was done in two separate trips, each at the same time as the corresponding full survey. In
November 2013, we did follow-up thesis fieldwork in a single trip to Cross River State
where the RTT had already been used as part of a survey in the other two test areas:
Bakor and Utugwang-Nrungene-Afrike. The next six sections walk through the results as
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follows. The first sub-section begins with some results which are consistent between
multiple test areas. The next four sub-sections describe the results of the full surveys in
each of the four test areas. These four are arranged chronologically based on the time the
thesis fieldwork was done. The sixth and final sub-section returns to considering all four
test areas, but in contrast with the first section, it considers ways in which the test areas
are different.
3.1.2.1 All four test areas: Qualitative results which are in common
This section summarizes the results of research questions on two topics: vitality
and bilingualism. For each of these topics, the full surveys yield the same result in at
least three, if not all four, of the test areas. Rather than repeat consistent results in each
of the following sections on the separate test areas, to help focus on these issues, they are
summarized all in one place in this section. First, in all four of the full surveys, all the
speech varieties are best classified as EGIDS 6a, “vigorous”, or “ongoing oral use that
constitutes sustainable orality” (Lewis & Simons 2010:13; Otronyi et al. 2011:5–6; Hon
et al. 2012:13–15; Yoder, Hannelová & Otronyi 2008:10; Otronyi et al. 2009:13).
Second, in all three of the full surveys in Cross River State, the primary languages of
wider communication are Nigerian Pidgin [ISO 639-333 pcm] (more widely understood in
the area) and English [eng] (used more in education). In the Adara test area, the
languages of wider communication were Hausa [hau] and English (both are used in
education, though Hausa is more widely understood in the area).
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ISO 639-3 identifiers are unique three-letter identifiers for “all known human languages” (SIL International 2014a).
In this thesis, ISO 639-3 identifiers are listed in square brackets, [ ], after the name of languages being introduced.
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3.1.2.2 Obanliku: First fieldwork during full surveys (2011)
The five Obanliku speech varieties are “Bisu [Subjects tested34 (ST)], Busi [ST],
Bishiri (or Bishi) [Not included (NI)], Bebi [Recorded (R)] and Basang [ST]” (Otronyi et
al. 2011:1). As far as we could tell these terms closely approximate the names of the
dialects that the speakers use themselves. However, no phonetic information about the
pronunciation of the names is included in the report to support this claim. These were all
listed as dialects of Obanliku [bzy] a single language in the sixteenth edition of the
Ethnologue (Lewis 2009:183), the most recent edition prior to the fieldwork in this test
area.35 Based on the full survey in the Obanliku test area (see Map 2) from JanuaryFebruary 2011 (Otronyi et al. 2011), we confirmed that “Speakers of all five varieties
averaged 85% or higher on our tests in Busi, Bebi, Bisu and Bishiri, which is consistent
with their claims to understand each other” (Otronyi et al. 2011:11). We noticed an
asymmetric intelligibility of Basang; “subjects from the other varieties averaged between
54% and 70% on the Basang text, while the Basang subjects averaged between 85% and
95% on the other texts” (Otronyi et al. 2011:7). The Basang speakers also had the lowest
lexical similarity with Bebi (see Table 1). Despite the marginally low intelligibility others
had of Basang, we suggested that Bisu be developed for speakers of all five of the
Obanliku speech varieties to use as a written form of language (Otronyi et al. 2011:11).

34

The meaning of the labels “Recorded”, “Subjects tested”, and “Not included” is introduced in “Context of fieldwork”
(p. 63).

35

Presently the seventeenth edition of the Ethnologue is available online, and the print edition is in press (Lewis,
Simons & Fennig 2014).
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Table 1: Lexical similarity between Bebi and other Obanliku speech varieties
Speech variety
Bebi
Bishiri
Bisu
Busi
Basang
Similarity to Bebi
96%a
90-92%
90-92%
84-87%
76-79%
a
The two wordlists collected of Bebi words were not in complete agreement, thus the
similarity is less than 100%.
Note: Two wordlists were collected in each speech variety. This table shows the highest
and lowest between the all the comparisons of individual lists (summarized from Otronyi
et al. 2011:3)
Map 2: The Obanliku test area in Cross River State

60
3.1.2.3 Adara: Second fieldwork during full surveys (2011)
The terminology used to identify languages and dialects in the Adara full survey were
quite complex (see Table 2). The Adara full survey fieldwork included five speech

varieties which we identified by the terms that speakers themselves gave us for the names
of their languages: Adara [kad] (ST), Ada [kad] (ST), Eneje [kad] (R), Ajiya [idc] (NI), and
Ekhwa [ikv] (ST). Prior to the fieldwork, these speech varieties were listed in the sixteenth
Edition of the Ethnologue36 (Lewis 2009:177) under the languages Kadara [kad], Idon [idc],
and Iku-Gora-Ankwa [ikv] with terms for dialects that the native speakers did not recognize.
Thus we could not identify exactly which of the speech varieties we found correlated with the
terms used in the previous edition of the Ethnologue. Although outsiders have referred to
these languages as Kadara (Hon et al. 2012:6), now the speakers wish for their language to be
known as Adara. During the fieldwork we found that speakers we interviewed did not know
the names of the other speech varieties that were used by the native speakers of those speech
varieties. However, we learned that “speakers of each dialect could easily identify each other
by their different ways of expressing the emphatic phrase: ‘I say...’ in their respective
dialects” (Hon et al. 2012:9).

36

Presently the seventeenth edition of the Ethnologue is available online, and the print edition is in press (Lewis,
Simons & Fennig 2014).
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Table 2: Names and alternate names of Adara speech varieties
ISO
code
kad

Language
/dialect
Adara
[ d ]
Ada[ d ]

‘person’
Adara [ ːd

‘I say...’ a

‘people’

Other name(s)

Misiyo
Edra [ d ]
[m s j ]
kad
Anda [ nd ]
Ada [ d ː]
Misiyen
Eda [ d ]
[m s j ]
kad
Eneje
Anda [ nd ]
Ada [ d ː]
Misiya
Eji Aji
[ n dʒ ]
[m s j ]
[ dʒ / dʒ ]
idc
Ajiya
Ajiya [ dʒ j ]
Ajiya
Misiwa
Ajuli [ dʒ l ],
[ dʒ j ]
[ dʒ ːj ]
[m s w ]
Idon [idon]
ikv
Ekhwa
Eneyi Adara
Anare/Adara
Ewengor
Ankwa/Ahua
[ kʰw ]
[ n ːj / ːd ]
[ n ː / d ] [ w n ː] [ nkw / h ]
a
These phrases, which mean ‘I say . . .’ are used for identification of each other by all
speakers. Note: This table modified from Hon et al. (2012:9), modification shown in bold.
]

Adara [ d

]

Based on fieldwork in the Adara test area (see Map 3) during March 2011, (Hon
et al. 2012) we discovered that three of the speech varieties investigated—Adara, Eneje,
and Ada—are closely related so that they could not be called three separate languages
based on intelligibility. However it is not clear if they are all one language based on
intelligibility, or if they are two languages, and if so how to draw a boundary between the
two languages. The Eneje dialect was linguistically and geographically central to this
chain, however socially it was the least recognized of the three. The Eneje speakers had a
high comprehension of the other speech varieties, but the speakers of the other two only
had a marginal comprehension of Eneje and of each other’s speech varieties. Language
development had already started in Ada prior to the fieldwork and there was a general
preference for the development of Adara by speakers among the three speech varieties
(Hon et al. 2012:22).37

37

Speakers generally wanted their own speech variety developed, but among the second choices (after one’s own
speech variety) the Adara dialect of Adara was most often chosen.
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We discovered that Ekhwa and Ajiya were clearly distinct languages from each
other and from Adara, Eneje and Ada based on very low intelligibility. The lexical
similarity was also very low (see Table 3, for example, which shows the low similarity
these two have with the recorded speech variety, Eneje). Thus, we recommended that
each of these could not use materials developed in the other’s speech variety or in any of
the Adara, Eneje, or Ada varieties.
Map 3: The Adara test area
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Table 3: Lexical similarity between Eneje and other Adara speech varieties
Lexical similarity
Ada
Adara
Ajiya
Ekhwa
Similarity to Eneje
70%
64%
32%
28%
Note: Summarized from Hon et al. (2012:10)
3.1.2.4 Bakor: Fieldwork (2013) after full survey (2008)
There are nine speech varieties in the full Bakor survey (see Table 4 and Map 4).
In 1956 David Crabb grouped these into four groups based on the vocabulary,
morphology and reconstructed forms: 1) Nkim [isi] (R) and Nkum [isi] (ST); 2) Ekajuk
[eka] (NI) and Nnam [nbp] (ST); 3) Abanyom [abm] (ST); and 4) Nde (NI), Nta (NI),
Nselle (NI), and Efutop [ofu] (NI) (Crabb 1965:6). Based on fieldwork for the full
survey in the Bakor test area during January-February 2008 (Yoder, Hannelová &
Otronyi 2008), we demonstrated that the first three of Crabb’s groups could also be
grouped in terms of lexical similarity and intelligibility. The fourth group we split into
two: 1) Nde, Nta and Nselle and 2) Efutop (see “Intelligibility groups” in Table 4).
Table 4: Terms and groupings of Bakor speech varieties
Crabb’s
groups
1

Intelligibility ISO 639-3
groups
1
isi

Speech variety
Nkim
Nkum
Ekajuk
Nnam
Abanyom
Nde
Nta
Nselle
Efutop

Autonym a

[nkɪm]
[nkɘmː]
2
2
eka
[ɛkadʒok]
nbp
[nam]
3
3
abm
[ b m]
4
4
ndd
[nde]
[nta]
[ s l ]
5
ofu
language [efut p]
people [ofut p]
a
The autonym is the term a group uses to identify themselves in their own language. In
the Bakor area, all the speakers of each speech variety identified the speech variety by the
same term as the term the people have for themselves socially, the only exception being
Efutop which is spoken by the Ofutop.
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Map 4: The Bakor test area

Each of the languages within each of our five groups identified in the second
column of Table 4 has a lexical similarity of at least 87% with other languages in the
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same group. The lexical similarity for each pair of languages in different groups is
between 51% and 71% (Yoder, Hannelová & Otronyi 2012:21). The lexical similarity
between Nkim (R) and the other languages in the test area is shown in Table 5.
Table 5: Lexical similarity of each Bakor speech variety with Nkim
Speech
Nkum Abanyom Nnam Ekajuk
Nde Nta Nselle Efutop
variety
89%
71%
65% 63-64% a 58% 58%
57%
56%
Nkim
a
Three wordlists were collected in Ekajuk
In the Bakor test area, the subjects we tested from each of the speech varieties
within each intelligibility group demonstrated a high level of comprehension of the other
speech varieties within the same group, but in most cases the subjects demonstrated a low
intelligibility of all the other speech varieties which are not in their group. Thus one
could call each of the groups a distinct language, based on a definition which only
accounts for intelligibility. Since the definition of language used by ISO 639-3 includes
intelligibility (see “1.1.1.3 Thresholds and comparison: The use of RTT scores,” p. 6), we
considered suggesting that Ekajuk and Nnam be given a single ISO 639-3 identifier.
Speakers of these two reported to have a high level of comprehension of each other’s
speech varieties. Also the RTT subjects from both Ekajuk and Nnam obtained high scores
on each others’ speech variety, just like the other intelligibility groups. However, there
are other factors besides intelligibility that are part of the definition of language used to
define ISO 639-3 identifiers, two which apply here are common literature and
ethnolinguistic identity (Lewis & Simons 2010:9).
Although the speakers of each of the five groups are aware of the languages they
understand best—and they even could identify groups of neighboring languages which
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they did not understand well, but whose speakers understood each other well—they did
not use these groupings to identify themselves or their neighbors. Usually the speakers
identified themselves and their neighbors by their individual speech variety or identified
all nine of the varieties as “Bakor.” In the case of Ekajuk and Nnam, the native Nnam
speakers we interviewed emphasized that they were distinct from Ekajuk and wanted
Nnam to be developed separately as a language. Also, we did not hear of the native
Nnam speakers using the Ekajuk Scriptures, despite the fact they understood Ekajuk well,
and the Ekajuk New Testament had been distributed a few decades prior to our research.
We still hope that the Nnam and Ekajuk may be able to arrange to work together to
develop materials they all could use,38 even if they maintain separate identities.
However, we hesitated to propose a change joining Ekajuk and Nnam with a
single ISO 639-3 identifier. This was not because we actually agreed that the speech
varieties should be considered separate languages, but because we did not have clear
support of either position, joining or splitting these two speech varieties. On the one
hand we had marginal evidence of intelligibility and a hint that someday there could be
unity through the use of a common set of published literature and the common identity as
being part of Bakor. On the other hand we had signs that previously published literature
in Ekajuk was not being used by Nnam speakers and some evidence that the speakers of
the languages considered themselves to have separate ethnolinguistic identities (see
Yoder, Hannelová & Otronyi 2008:10; Yoder, Hannelová & Otronyi 2012:46; Lewis
2009:9). Languages are dynamic and—as the example of Ekajuk and Nnam shows—

38

There have been some developments as recently as 2013 of discussions between the speakers of Ekajuk and Nnam
on how this might be possible.
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their boundaries fuzzy (see O’Leary 1994:49; Lewis 2009:8–9), but in contrast, the ISO
639-3 identifiers are designed to provide a unique consistent reference for each language
with clear delineation of languages (SIL International 2014b). We found it difficult to
make a decision in this fuzzy and dynamic situation, and thus decided just to leave the
ISO 639-3 identifiers as they already were.
In contrast with defining language boundaries, we had no ambiguity in giving
advice for next steps of development. We recommended that key leaders among the
speakers of each of the nine groups should meet with anyone interested in developing
their language to identify which speech variety within each of the five groups should be
developed. We suggested specifically that leaders representing Ekajuk and Nnam should
meet together to discuss how they could work together. We also suggested focusing
specific effort on considering how Nnam could benefit from the language development in
Ekajuk which would not displace the Nnam culture (Yoder, Hannelová & Otronyi
2008:11).
3.1.2.5 Utugwang-Nrungene-Afrike: Fieldwork (2013) after full survey (2009)
Identity was also an important issue in the Utugwang-Nrungene-Afrike test area.
Prior to the fieldwork, all of the speech varieties in this test area were listed as a single
speech variety “Putukwam” [afe] in the sixteenth edition of the Ethnologue (Lewis
2009:185). 39 The Ethnologue listed six dialects of Putukwam: Utugwang, Okorogung,
Okorotung, Afrike, Obe, and Oboso. Based on interviews with groups of native speakers
of these dialects, we discovered that Mgbenege should be added to this list, and that

39

Presently the seventeenth edition of the Ethnologue is available online, and the print edition is in press (Lewis,
Simons & Fennig 2014).

68
Oboso was the name of one village where Obe (that is Obe Nrungene) was spoken. We
also could find no native speaker who recognized the term “Putukwam”. No alternate
name was given which unites all the speakers identified with the ISO 639-3 code [afe], so
we suggested that the Ethnologue change the name to a hyphenated listing of three of the
speech varieties: Utugwang-Nrungene-Afrike.40 Thus, at the time of writing this thesis,
the speakers of the speech varieties included in the Utugwang-Nrungene-Afrike test area
would like their languages to be identified as Utugwang (ST), Mgbenege (ST),
Okworogung (NI), Ukwortung (NI), Obe Nrungene (R), 41 and Afrike (ST) (see Map 5).
Based on fieldwork in the Utugwang-Nrungene-Afrike test area in April 2009
(Otronyi et al. 2009), we discovered that from the perspective of the speakers there was
some ambiguity as to whether the speakers saw themselves as all speaking a single
language or three separate languages. Four speech varieties—Utugwang, Mgbenege,
Okworogung, and Ukwortung—were clearly identified together and labeled with the term
“Utugwang”. These four Utugwang speech varieties could be considered a distinct
language—if only identity was considered—from the other two speech varieties in the
Utugwang-Nrungene-Afrike test area, namely Obe Nrungene and Afrike.
“Irungene [Nrungene] and Afrike sometimes consider themselves as the same
people and language with the ‘Utugwang’ [speech] varieties. Among the
‘Utugwang’ groups interviewed, only [the groups interviewed representing

40

As explained later in this section, Mgbenege, Okworogung, and Ukwortung are socially considered part of
Utugwang. This is why these are not included in the name of the listing in the Ethnologue.

41

The speakers of the speech variety which was identified as Irungene in Otronyi et al. (Otronyi et al. 2009:4)
requested of me several times that they would like their speech variety to be identified as Obe Nrungene.
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speakers of] the Utugwang [speech] variety . . . consider Afrike and Irungene
[Nrungene] to be the same language” (Otronyi et al. 2009:11–12).
Map 5: The Utugwang-Nrungene-Afrike test area

70
Lexically Afrike and Nrungene were about 89% similar based on a 361-item
wordlist (see Table 6). The lexical similarity between Obe Nrungene and the
“Utugwang” speech varieties varied between 69% and 78%.42
Table 6: Lexical similarity of other speech varieties with Obe Nrungene
Speech
Variety
(Village)
Obe
Nrungene
(Ogberia)

Afrike
(Ochagbe)

Okworogung Mgbenege
(Erimpang)
(Mgenege)

89%

78%

71%

Ukwortung
(Obadem)

Utugwang
(Ukutia)

69%

71%

The speakers of Afrike and Obe Nrungene demonstrate a high level of
comprehension of the Utugwang speech variety. The comprehension is not mutual. The
speakers of the Utugwang speech variety scored only marginally on the Afrike and Obe
Nrungene tests (Otronyi et al. 2009:15). Thus, if the speakers of Afrike and Obe
Nrungene were willing to use materials developed in Utugwang, they could all be
considered a single language. We suggested that developing Utugwang to serve all of the
Utugwang-Nrungene-Afrike speakers was a possible approach. Alternatively, we
suggested it may be “more practical” to develop either Obe-Nrungene or Afrike to serve
the speakers of these two speech varieties, and Utugwang to serve the speakers of the
four Utugwang speech varieties (Otronyi et al. 2009:16). In either case, we
recommended that “Community leaders should be consulted in regards to which
suggestion to follow” (Otronyi et al. 2009:16).
As in the case of the Ekajuk and Nnam speech varieties in the Bakor language
area (see the preceding section, p. 63), we found it difficult to define clear language
42

This data is from unpublished survey files.
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boundaries due to these boundaries’ fuzzy and dynamic nature. At the time of this report,
speakers of both Obe Nrungene and Utugwang were participating separately in a series of
workshops to develop an orthography and translate the gospel of Luke in their respective
languages. One could argue that this is increasing evidence that the speakers of these
speech varieties are identifying and developing Utugwang and Obe Nrungene-Afrike as
two separate languages (see Lewis 2009:9), but at the time of this thesis, I would still say
that only time will tell if they will develop into clearly distinct languages.
3.1.2.6 All four test areas: Qualitative differences affecting methodology
This section looks at two kinds of differences between the test areas which could
affect methodology. First it looks at sociolinguistic differences that could affect the
methodology; then it looks at how the timing of the thesis fieldwork compared to the full
survey fieldwork affected the methodology.
The preceding discussion shows that there were many qualitative differences
between the four test areas which could affect the methodology. Three of these were
highlighted in the previous discussion: 1) differing levels of intelligibility, 2) differing
levels of lexical similarity, and 3) differing ways of self-grouping (or not self-grouping)
by the speakers of the languages (ethnolinguistic identity). The first difference, differing
levels of intelligibility, is the factor studied in Research Question 3 (see “4.3 Research
Question 3—Differences between results when tested with different speech varieties,”
p. 139). The second, differing levels of lexical similarity, describes one of the indicators
of linguistic similarity a factor which contributes to intelligibility. This could be used to
study the construct validity of intelligibility (see “2.2.3 Construct validity,” p. 45). The
third, varying groupings of ethnolinguistic identity, could affect the results in two ways.
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First, a subject’s comprehension could be affected by whether the subject considers the
tested speech variety to be “the same” or “different” from the subject’s own speech
variety. This affect on comprehension is considered part of intelligibility (see “1.1.2.4
Intelligibility as aided by language attitudes,” p. 15). The second way ethnolinguistic
identity could affect the methodology is in the attempt to measure contact through a
subject’s ability to identify the tested speech variety (see “3.2.2.9 Post-RTT questions:
Attitudes and contact,” p. 106).
By design, there are not many differences between the ways in which the
fieldwork was carried out in each of the four test areas, despite the differences in timing.
However, there were some differences due to different advantages and drawbacks of
doing the thesis fieldwork at the same time or at different times from the full fieldwork.
When the thesis fieldwork was done at the same time as the full fieldwork, we were able
to use all three of the Love, Travel and Farm tests as hometown tests (see “3.2.2.6 Extra
verification of Obanliku and Adara tests: Hometown testing,” p. 98). When the thesis
work was done years later, we were still able to re-use some of the audio recording and
tests which were developed during the previous research (see “3.2.2.4 Use of archived
tests” p. 96). We also were able to use the results of the previous surveys to give more
information in selecting the speech varieties to include in the study (see “3.2.1 Sample:
Language varieties, narrators, and subjects ,” p. 76).
3.2

Methodology

In each of the four test areas the same methodology was used, with the only
exceptions being those highlighted in the preceding section. Although the four areas
have some sociolinguistic differences (see the preceding section), we attempted to use
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consistent methodology in order to get comparable results. The details of the
methodology used in this thesis follow Blair’s description of RTT methodology quite
closely (1990:73–83). In a few points Blair omitted steps originally mentioned by Casad
(1974:3–29). Our team chose to follow nearly all of the steps described by Blair
(exceptions and variations are discussed in this section), but also included the specific
steps mentioned by Casad that are included in “1.1.1.2 The basics of Recorded Text Test
(RTT) methodology” (p. 4).
The following sections describe primarily ways in which our methodology
differed from Blair and Casad. However, it is worth emphasizing a critical way in which
our methodology was the same. We were able to keep a testing schedule (see “3.2.2.5
Testing schedule,” p. 97) that included starting with a short practice test followed by a
test in the speech variety of the subject, also known as the “hometown test”. These
hometown tests were developed in the same way as the other tests, including the steps of
piloting and removing poor questions (see “1.1.1.2 The basics of Recorded Text Test
(RTT) methodology,” p. 4). This step is critical for demonstrating that the subjects
included in this study were able to understand their own speech variety and the test
methodology well enough to score at least 85% on their “hometown test”.
In a few cases our team made changes to the methodology to improve the test.
The most serious change in the basic methodology is that we replaced recorded questions
(see Blair 1990:77; Casad 1974:25) in the subjects’ first language with orally stated
questions in the language of wider communication by the researcher, in some cases
interpreted by a volunteer into the subject’s native speech variety or another language of
wider communication. For example, in Cross River State, if both the subject and the
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surveyor spoke and understood Pidgin English, then this language was used for the
questions and responses. Our survey team adopted a policy of “no managing” poor
communication. If there was even a hint that the child did not understand a language of
wider communication, a volunteer interpreter would assist with the questions and
answers. Many surveyors have found that subjects find it very unnatural to respond to a
question asked by an audio recording, and may even translate or repeat the question,
rather than answering it (Rueck et al. 2008:10; Boone 2004). Also, sometimes questions
can be mistranslated, which has in at least one case resulted in subjects misinterpreting
the purpose of the question. In one survey where the pronoun “you” was used instead of
“he”—the translation of a question was not verified with back translation—some of the
subjects thought they were being accused of the theft of a motorcycle (Nahhas 2011:151–
152)!
A second change which may be considered a major change is that we did not play
the entire text for a subject before we began to ask questions. Because of this, we
allowed the subjects to listen to the text a maximum of two times rather than only once
(see Blair 1990:73). We still allowed an additional hearing to these two if some obvious
distraction such as a motorcycle passing close by prevented the subject from hearing (see
Blair 1990:73).
There were several other more minor changes. These are mentioned here to be
thorough:


Instead of tape players and tapes, we used the Zoom H2, a digital recorder
with built-in microphones and an SD card (flash memory). We still
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copied from one digital recorder to another using a patch cable (Blair
1990:74).


None of the narrators requested to write their story beforehand, so all the
texts were created orally, not in a written form despite Blair’s suggestion
that a text which was originally composed in writing may be permissible
(1990:75).



We always started the test at the beginning of the text, but rarely did the
final test include the full original text. We stopped after the segment with
the final question (Blair 1990:77).



When determining whether a subject should continue taking the test we
used a minimum of 85% on the hometown text rather than 80% (Casad
1974:24–25) or 70% (Blair 1990:79).



We allowed a mark of half-correct, which was suggested by Casad
(1974:27), but not mentioned by Blair (1990:83).



We allowed a few loan words from languages of wider communication.
Casad recommends avoiding texts which have many loan words from a
language of wider communication, as these may be understood even by
subjects who do not understand the specific speech variety being tested
(Casad 1974:12). However some personal experiences include concepts
that are typically referred to with loan words. In these cases we followed
Casad’s advice to avoid questions that target phrases which include loan
words (Casad 1974:13). The “travel” topic for texts was intentionally
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chosen to have more loan words (see “3.2.2.3 Three kinds of texts: Farm,
Travel and Love” p. 95).

The other issues differing from the methodology as described by Blair will be
discussed in more depth in this section. The discussion of methodology falls into two
major categories: 1) how we selected the people we worked with (the sample) and 2) how
we worked with them (the methodological variations).
3.2.1 Sample: Language varieties, narrators, and subjects
This section first describes how we selected the speech varieties to work in, both
the speech varieties from which a test was developed and those from which subjects
would be selected. Then it discusses the selection of the people: the narrators and the
subjects.
3.2.1.1 Language varieties in which to record the three texts
Since only one speech variety will be included in this study for each of the four
test areas, the choice of the speech variety could affect the results of the survey. Often
among speech varieties there may be one that is considered central linguistically, one
which is considered by the speakers to be more prestigious, one which is more central
geographically, one which is historically the origin, or one which is more commonly
learned as a language of wider communication (Sadembouo 1990:7.1.3–7.1.4; see also
Sanders & Loving 1977). In some cases all these positive factors may be attributed to the
same speech variety, but in other cases there may actually be several speech varieties
with different attributes that make them one way or another prestigious or central (for
example, see Sanders & Loving 1977:283, 288). These prestigious and central speech
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varieties are often in particular focus on a survey as these are often the best to be
developed because of positive attitudes towards them, and increased opportunities for
contact. However, they also are the most likely to have been learned by a number of
subjects (for these same reasons), and thus have more acquired intelligibility.
For the purpose of this study I attempted to choose a speech variety from each test
area which is likely to have the most uniform intelligibility among speakers of the other
speech varieties. Speakers will have more opportunity to acquire a central speech variety
and more motivation to acquire a prestigious speech variety than speech varieties without
these characteristics. Since uneven acquisition could result in higher differences between
subjects, I intentionally chose speech varieties that were the least prestigious and when
possible also less central based on the background information.43 Table 7 introduces the
speech varieties included in the fieldwork. It includes both those selected in which to
record the three texts and those from which subjects were tested on the three tests
developed from the texts.
Table 7: Language varieties included in fieldwork
Test area
Obanliku
Bakor
UtugwangNrungene-Afrike
Adara

43

Language Varieties [ISO 639-3 identifier]
Recorded
Three related test sites
Bebi [bzy]
Bisu [bzy], Busi [bzy], Basang [bzy]
Nkim [isi]
Nkim [isi], Nnam [nbp],
Abanyom [abm]
Obe Nrungene [afe] Afrike [afe], Utugwang [afe],
Mgbenege [afe]
Eneje [kad]
Adara [kad], Ada [kad], Ekhwa [ikv]

This was not always straightforward because of the many ways in which a speech variety could be central or
prestigious. The choice of a speech variety to be recorded for this thesis should not in any way imply the speech
variety is inferior to the others in the test area.
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3.2.1.2 Language varieties in which to test the results
In each test area, three varieties were chosen from which speakers were then
selected to serve as subjects for the tests (see the left-most column in Table 7, p. 77).
Each of the three varieties was linguistically related to the variety being tested in the test
area. However, the three varieties were not all related in the same way, or to the same
degree. In fact, using whatever information was available before the fieldwork, speech
varieties were chosen which we hoped would range from being very similar to very
different from the tested speech variety in the test area. Thus, we hoped subjects from the
one speech variety would demonstrate high levels of comprehension of the tested speech
variety, subjects from another speech variety marginal levels of comprehension, and
subjects from the third low levels of comprehension. However, each sociolinguistic
situation is unique. In one test area (Obanliku) we found that all the speech varieties
were quite similar, while in others we succeeded in including some speech varieties
which were similar to the tested speech variety while others were quite different.
3.2.1.3 Narrators
In the Obanliku and Adara test areas (the two test areas where the thesis fieldwork
was done at the same time as the fieldwork for the full surveys, see “3.1 Context of
fieldwork," p. 53), we requested the community select the narrators shortly after
introducing our purpose to a gathering of people which included community decision
makers, such as village chiefs and elders. We requested that they suggest someone who
was good at sharing about an experience and speaking the local language. In the Eneje
area, the initial person chosen did not end up narrating the texts used in this study.
Rather, after the initial narrator had told several texts which for some reason did not seem
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ideal (such as being too short, or too predictable), a bystander seemed to understand what
kinds of text we wanted. After he gave an example text which fit the criteria of a text to
use in RTT (see Casad 1974:11–12; Blair 1990:75), we continued working with him to
collect all three texts.
In the Utugwang-Nrungene-Afrike and Bakor test areas (the two where fieldwork
was done years after the full survey) there happened44 to be a workshop going on in
Abakpa, which was centrally located to these two tests areas and in which speakers of
Obe Nrungene and Nkim happened to be present. I worked with the people in the
workshop to find potential narrators. It also turned out that in the case of the Obe
Nrungene narrators, we were directed to the same narrator we had worked with during
the fieldwork in 2009 for the full Utugwang-Nrungene-Afrike survey.
3.2.1.4 Subject selection
This is the first of three sections about the sampling of subjects. This section
describes the population we wanted our subjects to represent and how we selected the
sample of subjects. The following sections introduce specific aspects of the sampling: 1)
restrictions on subjects’ level of contact with the language of the test, 2) restrictions on
subjects’ ages and level of education, 3) the number of subjects sampled, and finally 4)
how we thanked the subjects (as well as the narrators).
We used a form of quota sampling to select our subjects, that is, we had a goal of
obtaining a certain number of people who fit “specific characteristics” (see Black
1999:124 for a fuller description of quota sampling). Upon arriving at a school or village

44

I doubt this was merely due to chance, but would rather attribute it to God’s answers to our prayers for this
fieldwork.
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chief’s home, we would explain the work we would like to do and its purpose. Often the
teachers would select the students they would like to work with us from among those that
met our requirements for contact and age (see the following sections). If we were not in a
school setting, the chief would often select students who would work with us. In some
cases, the students would inform other students who would come and meet us in front of
the chief’s house. In other cases, we searched for subjects who appeared to fit our
category and began to interview them.
On the one hand, this method of quota sampling could introduce statistically
significant sampling bias so one may question its use in this thesis. On the other hand,
this is the kind of sampling that many surveyors use to select subjects for RTT testing.
The follow discussion explores both of these two “hands” or perspectives. Then it
explains which of the research questions would be most affected by the sample bias.
First, it is possible that teachers, chiefs, or even the students themselves may be
more likely to suggest subjects who they expect may do well on the test. Having worked
with many students who have a good command of English, Hausa or both, as well as
many who have less of a good command, I can imagine that teachers may choose
students based on their ability in languages of wider communication. Students who have
had more opportunities to meet people outside of their village may have more
opportunities to learn not only languages of wider communication but also to acquire
higher comprehension of the tested speech variety. I have also had the opportunity to
work with many young students who demonstrated confidence and brilliant minds in their
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insightful answers to the RTT questions—sometimes not the answers we expected45—
and quick ability to understand the way the test worked. I can imagine that teachers may
choose as subjects those whom they think are more confident or intelligent. Subjects
with more contact, higher confidence or higher intelligence are just three examples of
ways in which the sample could be biased. This could result in higher scores than a truly
random sample of subjects in the category we are looking for.
On the other hand, neither Casad nor Blair, whose methodology I followed,
recommends truly random sampling. Casad pointed out that random sampling would still
suffer from non-response rate if individuals declined participating (1974:110). Although
I agree with Casad’s observation, I would not imply that non-response would result in the
same level of sample biasing as allowing teachers, chiefs and subjects themselves to
recommend people who would do well. Blair describes a method of quota sampling
which involves identifying “important characteristics” which can be used to categorize a
community into segments which are expected to have fairly uniform intelligibility (Blair
1990:36–37). He suggests that these characteristics should be used to define the multiple
quota categories (Blair 1990:36–37). He then suggests that the responses in these quotas
can be compared with a demographic profile of the number of members of the total
population which have the specified characteristics (Blair 1990:38–39). However, the
individual quota categories that Blair describes are subject to the same kind of bias which
I have already admitted is possible with all quota sampling.

45

Unexpected answers sometimes showed great understanding and at others times demonstrated clear
misunderstanding. These were graded accordingly.
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I do not deny that there could be some sampling bias due to our use of quota
sampling. However, a quota sample which identifies key characteristics could be used to
discuss differences between segments of society. This thesis focuses on the systematic
error which is introduced by using only a single text, not the sampling method. Thus I
chose to restrict the sample of subjects to a single group: young students with a specific
age range and level of education.46
The thesis was designed so that the sample would not affect the research question
of primary interest: Research Question 2, which focuses on differences between results of
the same set of students who were taking the test. Thus, even if the sample of subjects
was biased to include subjects with better ability than the total population, the results of
all three tests should be affected in the same way, because the same set of subjects took
all three tests.
Research Question 3—which focuses on differences in RTT scores between
subjects from different language areas—would be the research question which is most
affected by results which have systematic error due to a sampling bias. Since a different
sample of subjects was obtained to represent each of the three related speech varieties of
subjects of the test, it is possible that some of the differences between the subjects who
speak different speech varieties could be due to systematic error due to sampling bias in
the various locations rather than the subjects’ different native languages. (That said, if
the best subjects were selected in all of the test areas, then perhaps a similar systematic

46

In retrospect, I wish I had split my quota into two categories and thus intentionally had separate quotas for the male
and female subjects. As it is, in three cases we had as few as two or three female students, in one other case we had
as few as three male subjects. (See Appendix 1)
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error due to biasing would be found in each area, thus differences between scores would
still be mostly due to actual differences.)
Research Question 1 focuses on differences between subjects from the same
speech variety on the same test. In cases where there is a wide range of abilities, there is
no way to prove that the percentage of subjects who did well represents the percentage in
the true population. It is possible that the sample selected more (or fewer) subjects who
did well. Also, even if all the subjects have the same level of ability, there is no way to
prove that this sample of subjects and their responses represent the actual range of the
population and their possible responses. It could be that all of the subjects in the sample
are exceptional.
Speaking in the extremes of what we can say with absolute certainty may seem to
paint a somewhat dismal picture. I recognize that the RTT scores presented in this thesis
could involve statistically significant bias due to the selection of the subjects. Thus, I
prefer to remind the reader of three important facts about the sampling which have
already been presented. First, the main focus on this thesis is the effect of using a single
test of ten items. The key research question (Research Question 2) focuses on differences
in results which were collected with a single sample. Thus systematic error due to a
biased sample will not affect the results. Second, the kind of sampling used in this thesis
is the same as that recommended by Blair, the primary author whose methodology I
follow step by step in this thesis. Finally, the sampling we used is quota sampling, not
merely convenience sampling. Quota sampling puts a control on certain kinds of
variation between subjects by specifying restrictions on which subjects fit in the quota.
These restrictions are the focus of the next two sections.
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3.2.1.5 Restrictions on subjects’ level of contact
As mentioned in “1.1.2.2 Intelligibility as acquired: the myth of mutual
intelligibility” (p. 11), I consider acquired intelligibility (including that due to contact) to
be part of the definition of intelligibility. In the same section I mentioned that in my
experience testing with RTTs, it would be hard to find even young subjects who do not
report some form of contact (see also “3.2.2.9 Post-RTT questions: Attitudes and
contact,” p. 106). For this reason, we did not attempt to remove all the subjects with any
level of contact. Rather, we chose to restrict high levels of contact. There were two ways
in which we measured high levels of contact: the parents’ languages and the amount of
time spent in another community.
We inquired of the subject’s father’s language and mother’s language. (We did
not inquire of any step-parent’s languages, which in retrospect may have been helpful,
since some of the parents practiced polygamy.) If either the father or the mother spoke
the tested speech variety (or closely related speech variety) we did not allow the subject
to continue taking the test. We also required that at least one of the parents also be a
native speaker of the test. In Nigeria, it is common to have a language of identity
regardless of whether you can speak the language. It is likely that this question was
interpreted by many of the subjects in terms of identity. However, each of the subjects
also had to obtain a score of 85% on their language, thus demonstrating not only identity
with the language from which we hoped to sample native speakers, but also some level of
ability to understand the language as well.
We also inquired whether the subject had lived somewhere besides the location
where we were doing the testing. If the subjects were from another location, we asked
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them about the language spoken in that location (or referred to language maps
constructed from the full surveys to identify the speech variety). If the subject had stayed
for more than two weeks among speakers of a speech variety closely related to the tested
speech variety we did not allow them to continue with tests.
3.2.1.6 Restrictions on subjects’ ages and education
The previous section summarized a specific restriction on which subjects were
included in the quota sample: those who do not have a high level of contact with the
speakers of the tested speech variety. This section introduces two further restrictions on
the quota sample: age and education.
As mentioned in “1.1.2.2 Intelligibility as acquired: the myth of mutual
intelligibility” on p. 11, I define intelligibility as including an aspect which can be
acquired, and previous research shows that in at least one area, older subjects acquired
more ability to comprehend than younger subjects.
Blair (1990:73) suggested using RTT as a measure of bilingualism even in cases
where none of the bilingual ability is due to linguistic similarity. In this case, I would call
this use of the RTT “bilingualism testing” not “intelligibility testing”, since I define
intelligibility testing as including some level of linguistic similarity (see “1.1.2.3
Intelligibility as aided by linguistic similarity,” p. 13). In order to measure the
differences in bilingualism between different segments of society, he suggested that the
test be used with various subsections of the population, based on an understanding of
factors which distinguish them. Commonly gender, age and level of educations may be
distinguishing factors (these are not the only factors possible, see Blair 1990:36 ). There
are some differences between using RTT for pure bilingualism testing as Blair suggests,
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and using it to measure acquired intelligibility, as in this thesis. However, since acquired
intelligibility includes some level of individual acquisition, acquired intelligibility can
vary between segments of society, gender, age ranges, and education.
In order to reduce the affect of variations in acquired intelligibility on the results,
I suggest that the population of the study be restricted to a single age group. The age
group with the least amount of contact will be children who have not yet entered
secondary school. This is because, in Nigeria, there are fewer secondary schools than
primary schools, so students from different language areas may meet for the first time in
secondary school. However, younger primary students47 may not yet have developed
sufficient experience to know their own language fully. Also, there are fewer primary
students than secondary students who have a good command of languages of wider
communication. Although we worked through interpreters for any subjects who did not
have a confident command of languages of wider communication, we found that
communication was easier when we could communicate directly with the subjects.
Based on previous experience using the RTT in Nigeria (including previous
studies specifically in Kaduna and Cross River States), we noticed that more of the senior
secondary students had travelled than younger students, even than the junior secondary
students. Although we preferred students in at least their sixth year of education, we
found that a few younger students were exceptional in their ability to communicate and
were able to obtain high scores on the test in their own speech variety, also known as the
hometown test. Thus we chose to work with students between the ages of 9 and 19 years
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In Nigeria, the primary students are called pupils. The more generic American English term, “student,” is used in
this thesis for both primary pupils and secondary students.
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inclusive, who were between their fifth year (primary class five) and tenth year (senior
secondary class one) of education.48
It is important to remember this sample when interpreting the results. The results
are not meant to apply to anyone in the community, but only to the population of children
secondary school age and younger. Thus the results do not account for the intelligibility
that is acquired later in life. This would have to be studied separately. This focused
population should have a smaller variation than if the test attempted to represent a
broader community. Testing with young subjects sacrifices the ability to extend results to
an adult population. However, the purpose of this thesis is not to fully represent the full
population but to study the consistency in mean scores between different tests. With a
better understanding of the reliability of scores obtained from a single segment of society,
it would be possible to move on to a broader study which looks at more than one segment
of society.
3.2.1.7 Number of subjects
As with any test, researchers using RTTs have to balance the sample size and the
breadth of their tests in a tension between practical constraints of feasibility and the
desired confidence in how accurately the results represent the entire population. In his
original monograph presenting and supporting RTT methodology, Eugene Casad stated
that a sample size of more than ten subjects and ten questions would be “uneconomical or
infeasible for the gain in accuracy that would be attained” (Casad 1974:113). This
48

There were three exceptions to this. First, a student from the Adara dialect (identified with code rj5) in primary five
indicated that his age was 21. However, based on his appearance I doubted that he had given me his true age and
allowed him to participate. The other two exceptions were both students from the Ekhwa dialect (identified with
codes hj1 and hj2) who were both in primary four. These students were 11 and 14 years old respectively and each
scored 100% on the Ekhwa dialect test.
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attitude may be held by other researchers who use the tool. Having participated in field
work which used the RTT in nine different languages (or language clusters), I am
familiar with the practical constraints which make it difficult to gain samples of more
than ten subjects, and to create and administer tests which include more than ten
questions.
However, concerns have been raised about the sample size commonly used in
RTT methodology.49 Some have suggested that smaller sample sizes are possible when
attempting to measure inherent intelligibility (Joseph E. Grimes 1988:19). However, if
intelligibility is defined to include acquired ability (see “1.1.2.2 Intelligibility as acquired:
the myth of mutual intelligibility” p. 11), then these assumptions no longer apply.
Reducing the sample size will decrease the power of the statistical analysis, if all
the other parameters of a study are fixed. (The other parameters of the study are
introduced below in this section.) That is, if we only have ten subjects, rather than a
larger, more representative sample, then we are less likely to correctly identify actual
relationships between variables.
Assuming that the results are normally distributed, it is possible to find the
required sample size given an estimate of the standard deviation of the population scores,
the desired power, chosen statistical significance, and the effect size. I chose a sample
size assuming that I would use the data to compare the means of two tests with normally
distributed results, see equation 3 (Black 1999:390, eq. 14.6). These assumptions were
not entirely valid. After the discussion introducing and explaining the process I used to
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See, for example, Sim (1991:160) and Casad (1974:113).
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select the sample size, the end of this section explains how the assumptions used were
invalid and the implications on the results.
(3)

n = [σ * ( z(β) – z(α) ) / ( – µ) ]2
In equation 3, sigma (σ) stands for the standard deviation of the population, which

could be estimated using the standard deviation of the sample. Alpha (α) stands for the
confidence level, that is the probability of wrongly rejecting the null hypothesis, in this
case claiming that the two samples (as described by the sample mean and standard
deviation) represent the same population. Beta (β) stands for the probability of wrongly
accepting the null hypothesis. The power, that is the probability of correctly rejecting the
null hypothesis is one minus beta (1 − β). The difference between the z-values
corresponding to alpha and beta, z(β) − z(α), represents the difference between what are
known as the critical values of alpha and beta. I use a typical level of confidence of
α = 0.05. Jacob Cohen points out that the ratio of the probability of wrongly rejecting a
null hypothesis (also known as a Type I error) to the probability of wrongly accepting it
(known as a Type II error) is the ratio of beta (β) to alpha (α). He gives an example
where the seriousness of falsely rejecting the null hypothesis is about four times the
seriousness of falsely accepting it (Cohen 1977:4–5). This example of seriousness seems
pretty reasonable for this thesis as well. Thus, since I am using an alpha of 0.05, I will
want a beta four times as large, 0.20, which means the power will be 0.80. If I want to be
confident that the sample mean is within 10% of the population mean, then the biggest
allowable difference between the sample mean and the population mean, − µ = 10%.
Using equation 3 and these values of α, β, and − µ, Table 8 was produced as a reference
which was used on the field in cases of standard deviations exceeding 15%:
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Table 8: Sample size for statistical significance of 0.05, power of 0.80, effect size of 10%
Standard
deviation
Number of
subjects

12%

13%

14%

15%

16%

17%

18%

19%

20%

8.9

10.4

12.1

13.9

15.8

17.8

20.0

22.3

24.7

Table 8 lists the sample size rounded to the tenth of a unit. However, since this
sample size refers to the number of people, it is necessary to round up to the nearest
whole number—a fraction of a subject cannot be tested with an RTT! In order to
estimate the standard deviation of the results, while on the field I quickly estimated the
scores then used a pocket calculator with statistical capability to calculate the standard
deviation. As referenced elsewhere in this thesis, it is possible to obtain up to 15%
variation even when the subjects are homogenous. Thus I chose to use a sample size of
15, so that even if the standard deviation was up to 15%, I would have one more than the
required 14 subjects (13.9 rounded up). When I obtained 16% or more variation while on
the field, I increased the sample size to gain the desired power. For example, when the
standard deviation was 18%, then on the field I increased the sample size to 20.
When I designed Table 8, I was only thinking about what became Research
Question 2 in this thesis, that is, the research question which distinguishes between the
results of a single sample of subjects’ scores on different tests. I was planning to
distinguish between the results tests only two at a time using the T-test. Thus, it did not
matter that the samples representing each of the three speech varieties could have
different sample sizes. I later realized that I could compare all three tests with a single
sample using one-way ANOVA. I am still looking at only one set of subjects on different
tests, so it still does not matter for Research Question 2 that the sample sizes differ from
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one speech variety to another. One-way ANOVA will typically have a higher statistical
power than the pair-wise comparisons of means using T-tests50, so sample sizes obtained
with Table 8 should yield high power results for cases which have at least the chosen
effect size (that is the chosen minimum difference between the mean scores). In chapter
4, I calculate the power for each comparison of means on the results of Research
Question 2.
3.2.1.8 Gifts in appreciation of subjects and narrators
In order to thank subjects, and indirectly the schools and communities that hosted
us, each subject who completed at least the hometown test was given a notebook and pen.
This may have provided some motivation for subjects who were less confident to
participate, though this was not the primary intention.
We had no consistent system for thanking narrators. We had a variety of small
gifts available and chose which kind of gifts to give based on the narrator’s attitude, how
much the narrator contributed and what we had available. We have no record of what we
gave each narrator, but the gifts we may have given include simply a word of thanks, a
notebook and pen with an explanation that we are sorry that we have no more, a polo
shirt, a book, or in one case a small amount of cash. The value of the gifts was quite
small (the equivalent of $6 or less) and only served as a small communication of our
appreciation based on our budget. Also, giving larger gifts in some situations could have
communicated wrong perspectives about the organizations who requested the full surveys
(see “3.1 Context of fieldwork,” p. 53). We hope that in many places where we work,
50

This statement can be demonstrated by considering that the t-test is a specific case of ANOVA where there are two
cases, k = 2(Cohen 1977:237). When three means are used compared instead of two, one expects slightly lower
values of Cohen’s f and thus lower power (see Cohen 1977:278, 289).
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that someday the people who helped us will be able to see the benefit to their people of
the research that we did in their area and the language development which will follow.
3.2.2 Methodological variations
This section describes several details of ways in which we modified the
methodology of the fieldwork from the description given by Blair (see the beginning of
“3.2 Methodology,” p. 72 for the big picture before reading these details). The details
covered here are informed consent, elicitation, the three kinds of texts, the use of
archived tests, the testing schedule, extra verification of the Obanliku and Adara tests,
double-checking of grading and data entry, and qualitative discussion of difficult
questions.
3.2.2.1 Informed consent
It is important that those who participate in the research understand to their
satisfaction the purpose for the research, what will be done with the information, any
possible risks, and what they are expected to do before they participate; then they must be
free to choose whether or not to participate (Araali 2011:41). Each of the narrators was
informed of the purpose of recording. For the Bebi and Eneje narrators, two purposes
were explained—first the reason for the survey and recorded text testing generally and
second the need for this thesis. For the Obe Nrungene and the Nkim narrators, the history
and purpose of the previous RTT studies were explained in the context of a language
development workshop that was taking place at the same time as the work. Again, the
fact that the research would be used to verify the validity of recorded text testing was also
explained. At the time of planning the survey I could not think of any risks, except
possibly the time it would take the individual to share the experiences. In addition to this
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it may be possible that some embarrassment or legal issues could come to the narrators if
someone were to hear a text about an awkward or illegal experience. However, it is
unlikely that the narrators would share these kinds or experiences since it was clearly
explained that many young people who speak the neighboring speech varieties would be
listening to the recording (see Blair 1990:75). In order to document the consent, it was
recorded in an audio form. However the audio recording was not started without getting
the narrators consent for recording which often came after the initial explanation of the
purpose of the recording. This meant that the narrators were informed of the purpose,
risks, and what was expected of them twice and gave their consent twice—once before
and once after the audio recording has been started.
An audio record of consent was used instead of a written one for two related
reasons. First, each of the communities where we worked prefers oral communication.
Although some (if not all) of the storytellers could read and write, they are used to
relating through spoken and not written agreements. Asking for a signature in such a
context raises fear of committing to the unknown or even suspicion of deceit and
treachery (Araali 2011:42). Rather than communicating transparency, asking for
signatures, could cause some individuals to believe that we were not being completely
open about our intentions.
Not only the narrators, but also the subjects were given an explanation of the
purpose for the research. In many cases we worked with students in school. In these
cases we explained to the teachers the purpose of the research and asked their consent.
Having obtained the teachers’ consent, we then explained to the students the purpose for
the work. Because of the group-orientation of Nigerian culture and the status given to
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teachers, it would be disrespectful for us to ask individual students for consent after
explaining the procedure to their teachers, who in turn, have been given authority by the
parents of the students. Thus we informed the subjects individually, but in some cases
did not obtain the subject’s individual consent to proceed with the testing. If it appeared
a subject was not actually willing to participate at any point, we allowed the subject to
leave. In other words, in some cases the students’ individual consent was assumed based
on the consent of their instructors and local cultural norms. In a few cases, such as when
we were working on Saturday (or for other reasons found that a school was closed) we
worked with the village head or chief instead.51 In these cases we not only informed the
subjects but also asked for their consent. For each subject the oral consent was indicated
on the same form as the results–either “yes” for individual consent, “leader” for leader
consent”, or “informed, leader consent” for cases where we documented that the
individuals were informed.
3.2.2.2 Elicitation
I elicited all twelve of the texts that were used in this study. The elicitation was
recorded starting immediately after obtaining the narrator’s consent to be recorded until
the end of the elicitation session. Each recording session was unique, based on how I was
introduced to the narrator and the context in which we met. However, the sequence of
the elicitation generally followed a rough pattern. After initial greetings, I said
something like the following: “I would like to record you speaking in your language
telling about something that happened to you.” After a brief explanation of the purpose of
51

In one case we were hosted by a pastor of a church who explained the kind of work we were doing to his members
who then participated as subjects for the thesis research. We treated this in the same way as described in situations
with a chief.
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the research, I asked something similar to “Do you mind if I record our conversation
while I help you think of an experience to talk about?” I did not record any elicitation
without the narrator’s permission.
When the recording device is finally switched on, rather than beginning with the
typical interview-response discourse used for recording meta-data at the beginning of an
audio file, I collected the meta-data after the narrative had been recorded. The first words
recorded set a tone that was intended not to be formal: “Okay, now I will switch on the
recorder. I will come back to it later, but for now I just want it to record us while we
talk.”
From here the conversation was quite varied, though usually it did not take long
for me to get to the point of explaining what kind of texts I needed. Usually I asked if
they had ever had an experience in which something interesting happened and gave
examples of going to farm or when travelling. Sometimes I found it necessary to give an
example, usually a retelling in English of a text I had heard during previous RTT
fieldwork. I avoided the word “story”, as it often makes people think of traditional tales,
though I did mistakenly use it a few times and had to clarify.
3.2.2.3 Three kinds of texts: Farm, Travel and Love
In order to intentionally vary the texts, three different types of texts were elicited
in each of the four target speech varieties, Bebi, Nkim, Obe Nrungene and Eneje (see
Table 7, p. 77 for a list of all the speech varieties included in the Thesis fieldwork). The
first type of text, referred to as the Farm text, is an experience at farm or while in the
bush. These experiences are more likely to have less borrowed vocabulary and a higher
concentration of basic nouns. The second type of text, referred to as the Travel text, is an
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experience when travelling. These texts should have a higher concentration of loan
words from a language of wider communication, though the loan words would not be
targeted when constructing questions, in accordance with the methodology already
described. However, despite avoiding the loan words in questions, there may be some
systematic error in comprehension due to their presence. The final text, referred to as the
“love”, text was about an experience involving love. The expectation was that the stories
about love would include more abstract concepts, such as descriptions of feelings or
cultural values surrounding love. However, once the text was collected, no attempt was
made to intentionally focus on or avoid these terms in the formation of questions. The
questions were formed seeking the same level of balance in semantic domains and
grammar as in the other two tests. (See Appendix 2 for a rough translation of texts)
3.2.2.4 Use of archived tests
As introduced in “3.1.2.6 All four test areas: Qualitative differences affecting
methodology” (p. 71), in the Bakor and Utugwang-Nrungene-Afrike test areas, a full
dialect survey including RTTs had been done in each of the test areas a few years before
the fieldwork for this thesis. In these test areas, we used questions and audio texts which
had been saved in an electronic format on a local server in Nigeria. The audio files had
been saved in a format so that the audio segment for each question was a separate file.
These were transferred to the audio devices used during the fieldwork. Also, the
questions with the range of acceptable answers found in previous fieldwork were copied
and distributed to the testers. Such tests were used for the hometown tests and the
practice tests. It is worth emphasizing that these tests were only used as hometown tests
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for screening of subjects, and were not included among the tests which are the focus of
the analysis of this thesis, that is the Farm, Travel, and Love tests.
However, there is one previously saved test which was used as a Farm test. While
eliciting the three texts from the Obe Nrungene narrator, he mentioned that he was the
same man who had told us the story in 2009. We had a copy of the audio of the test
segments for this test on a laptop in the field, and were able to confirm in his presence
that he really was the narrator (this was also confirmed later by comparing the meta-data
available for the test). Since the text from 2009 was about an experience on the farm, we
used this previously saved text and its previously piloted questions in the new fieldwork
for this thesis. This text is the Obe Nrungene Farm text used in this study.
There is a small chance that the subjects from Afrike, Utugwang, and Mgbenege
could have heard the text before because we returned to the same villages where we had
done the testing nearly five years earlier. However, this seems unlikely because most of
the subjects we tested early in 2009 would have been too old or advanced too far in
school by late 2013 to qualify for our quota sample. Also, we did not go to the same
location within the village or use the same social contacts to identify subjects
representing any of these three speech varieties.
3.2.2.5 Testing schedule
We followed the standard testing schedule already introduced, starting with a
practice test in the local speech variety followed by the hometown test. These were
followed by the three target language tests: Love, Travel and Farm. The order of these
tests was rotated from subject to subject.
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In the Obanliku and Adara areas, we usually did the testing for the thesis at the
same location as the testing of the intelligibility of other speech varieties. However, the
two tests were kept separate, with a single subject taking either the three tests for this
research or the tests from the other speech varieties being studied and written up in the
separate full survey reports introduced in “3.1.2.2 Obanliku: First fieldwork during full
surveys (2011) ” (p. 58) and “3.1.2.3 Adara: Second fieldwork during full surveys
(2011)” (p. 60). The Bebi Love and Eneje Love texts were not only used with the
subjects who are the focus of this thesis, but also with subjects who took part in the
research for the full survey. This helped to ensure that the intelligibility of Bebi and
Eneje could be compared with the other speech varieties in the other research. In less
than five cases out of a total of ninety-nine subjects in the Obanliku and Adara test areas
we allowed a subject who had already participated in one set of tests to also participate in
the other tests. These five (or fewer) subjects may have been able to obtain higher scores
on either the thesis or the other fieldwork tests because they had additional exposure to
the tests (for a study of this phenomenon, see Simons 1989:22).
3.2.2.6 Extra verification of Obanliku and Adara tests: Hometown testing
There was an incidental way in which the tests in the Obanliku and Adara test
areas have extra verification, due to their use in the full surveys (see “3.1 Context of
fieldwork” on p. 53). In contrast with the thesis fieldwork, the full surveys included
subjects from Bebi and Adara dialects (the speech variety tested by the Love, Travel and
Farm tests in the Obanliku and Adara test areas respectively) who were being tested in
their comprehension of other speech varieties. The Love, Travel, and Farm tests were
used as hometown tests for these subjects. In each of these two test areas, we tested
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fifteen subjects from the speech variety tested by the Love, Travel, and Farm tests. Each
subject was tested on two of the three tests, one at the usual time for a hometown test
(after the practice test and before the other tests) and one after all the tests had been
completed. Each of the Love, Travel, and Farm tests in the native speech variety of the
subjects was tested with five subjects before all the other tests and with five subjects after
all the other tests.
The original design of this research did not include testing the native speakers of
the speech varieties in which the Love, Travel and Farm texts were recorded. However,
since the full surveys give us this information for two of the test areas, we have the added
benefit that they provide an extra confirmation that the test does not give poor scores to
native speakers. In the Bakor and Utugwang-Nrungene-Afrike test areas, we do not have
this “free” benefit, but we did follow the standard procedure of removing questions after
pilot testing so that the effective mean pilot testing scores are at least 90% (see “1.1.1.2
The basics of Recorded Text Test (RTT) methodology,” p. 4 for more details of why and
how questions were removed during pilot testing).
Thus, although I happened to get data from some subjects who speak the speech
variety tested by the Love, Travel and Farm tests, the data obtained from these subjects—
which I call “hometown scores”—are considered extra and are excluded from discussion
unless explicitly included. This is important for two reasons. First, when discussing the
range of scores between subjects who understood best and those who understood most
poorly, it would not be balanced to include hometown scores for only two of the four test
areas. Second, the subjects who were not native speakers of the speech variety tested by
the Farm, Love, and Travel tests always took all three tests. However, as already stated
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earlier in this section, the subjects who were native speakers of the speech varieties never
took more than two of the three tests. The extra data from the native speakers of the three
tests are useful for demonstrating the ability of native subjects to obtain high scores on
the three tests, but they were not part of the original design. The extra data are not the
only way of demonstrating this ability, and it is not the focus of this thesis. Except in
places where the extra data are explicitly referenced, the extra data are not included when
discussing the results in chapter 4.
3.2.2.7 Double-checking of grading
This section focuses on the grading of tests; the following section (3.2.2.8)
focuses on the data entry. Blair notes that “It is important to maintain consistency in
evaluating responses and it is recommended that all the responses for a single test be
evaluated by one person in a single sitting” (1990:82). In all four test areas in this study,
this advice was followed with a single important modification. The responses for each
test was evaluated in a single sitting by a group of surveyors who discussed any items
with questionable decisions in grading and noted the group’s conclusion regarding these
decisions on a sheet of paper (the “answer sheet”) which was referenced throughout the
grading process. This process may actually have resulted in better grading than if an
individual graded the responses because each of the surveyors present contributed
different skills to the process. For example, some of the surveyors were Nigerians with a
somewhat “insider” perspective in interpretation, some of the surveyors were more
compassionate and thus thought of more alternate interpretations of a subjects’ responses.
In all four of the test areas, a group of the surveyors who participated in the
fieldwork graded the subjects’ responses within two weeks of returning from the
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fieldwork. The data were entered less than six months after the fieldwork was finished.
At the time of writing of this thesis, in two of the test areas, Utugwang-Nrungene-Afrike
and Bakor, I had copies of the individual response sheets, and was able to double-check
the grading and data entry of responses. In the other two test areas, the original response
sheets were not available to me.
To ensure maximum consistency in grading, I used the group’s answer sheet to
verify all the responses. At the time of writing of this thesis, the original Adara response
data are located in Nigeria; the original Obanliku response data which relates to this
thesis is missing (it is also somewhere in Nigeria). Because I cannot access the original
individual responses in two of the four test areas in order to double-check the grading and
data entry, this section and the following one attempt to quantify what effect mistakes in
grading may have had on the final results.
I made a total of twenty changes in grading during my review of the previous
grading. Eleven of these were on the Bakor test area data and nine were on the
Utugwang-Nrungene-Afrike test area data. To put the number of changes in context,
consider the total number of responses which I checked. From the Utugwang-NrungeneAfrike and Bakor test areas there were a total of ninety-four subjects, each of whom
answered thirty questions, thus I checked 2,820 responses. Only 0.7% of these responses
were changed during the double checking process.
Not all the changes I made would be readily accepted by others who were doing
the grading. I rated each change which I made as “clear”, “questionable”, or “consistent”
(see Table 9). By “clear” I meant that anyone would agree that the grading needed to be
changed. Only seven of the twenty changes in grading “clearly” needed changing. By
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“questionable,” I meant that the change could readily be questioned as to whether the
change was necessary or even helpful. This means that the changes I made may not
actually have been “better” than the previous grading. However, I felt the changes were
called for, and as an individual I may have been able to use a more consistent rubric for
making decisions than a group. By the category of “consistent” changes in grading, I
mean that the change in grading may be questioned, but it was changed to be consistent
with the specific grading of other subjects on the same question.
Table 9: Rating of grading changes during review
Test area

Speech variety of
Subjects

Clear

Questionable

Consistency

Total

Bakor
Nkum
Nnam
Abanyom
Utugwang-Nrungene-Afrike
Afrike
Mgbenege
Utugwang

0
0
5

0
1
4

0
0
1

0
1
10

0
1
1

0
4
0

0
2
1

0
7
2

Table 9 shows that most of the grading changes in Bakor test area were with the
Abanyom subjects’ responses. Of these, only half of the grading changes were clear.
The other half of my changes could be questioned by other surveyors as unnecessary.
Most of the grading changes in the Utugwang-Nrungene-Afrike test area were with the
Mgbenege subjects’ responses. Only two of the changes in the Utugwang-NrungeneAfrike clearly needed to be made. Others could be questioned by other surveyors who
might grade the results.
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The grading system we used is right (1), wrong (0), or a half grade (0.5). (When
to use a half grade is spelled out in “1.1.1.2 The basics of Recorded Text Test (RTT)
methodology,” p. 4). Nearly all of the changes in grading were only a change in half a
point, that is between right and half or between half and wrong. When accounting for
changes which balance each other out in mean test scores, the effect on the mean score of
each of the tests in each of the three places where they were tested is as shown in Table
10.
Table 10: Changes in total scores due to grading changes
Test
Area

Speech
variety of
subjects

Test
language

Test
Love

Travel

Farm

Largest
difference
between tests

Obanliku

Nkim
0.0%
0.0%
0.0%
0.0%
Nkum
0.0%
0.0%
-0.3%
0.3%
Nnam
–1.0%
–0.2%
–1.2%
1.0%
Abanyom
Utugwang-Nrungene- Obe Nrungene
Afrike
0.0%
0.0%
0.0%
0.0%
Afrike
0.0%
–0.3%
–0.7%
0.7%
Utugwang
0.3%
0.0%
0.9%
0.9%
Mgbenege
Note: The largest difference between tests is calculated by subtracting the lowest grading
change of the three tests from the highest grading change.
Table 10 shows that the mean score of each test is not affected by more than 1.2%.
In many cases (especially in Nkum and Afrike, where subject obtained high mean scores)
there were no changes made during the systematic review of the grading. Also, the
review of grading did not affect the difference between the mean results of two tests by
more than 1.0%.
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Since I do not have access to the original response data for the Adara and
Obanliku test areas, I can only estimate what effect any errors due to poor or inconsistent
grading may have on the mean scores. Different sets of people participated in the grading
process for Adara and Obanliku than those that participated in the grading process of
Bakor and Utugwang-Nrungene-Afrike. Thus it is possible that if I were to check the
grading I may find different kinds of errors. However, I participated in all four grading
processes, and qualitatively, the nature of the discussion of the questions seemed fairly
similar. It is my hope that were I to have access to the original Adara and Obanliku
scores to verify consistency in grading I would only find changes which result in 1% or
less on each test as tested with subjects from the same speech variety.
Regardless of whether I would change the scores if I had the opportunity to
double-check the results, the grades for each test were graded in a group setting in a
single sitting, with unclear responses being discussed by the whole group. Doublechecking the grading is not even explicitly part of Blair or Casad’s descriptions of RTT
grading (Casad 1974:27; Blair 1990:82), but was an additional step that I added because a
group rather than an individual did the grading. Regardless of attempts to reduce
variations due to consistency in grading, I think most surveyors who have participated in
this process will recognize that there are usually some questionable items about which
decisions must be made. Since there are varying ways in which the decisions can be
made, these will inevitably affect the results. This section has shown to a small extent
some of the affect grading decisions can have, but there may be more which is not
detected or discussed in this section. Whatever grading errors were missed in the
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discussion in this section will have to be analyzed along with the rest of error (both
random and systematic) due to other factors.
3.2.2.8 Double checking of data entry
The preceding section describes double-checking the consistency of grading.
This section is about the double-checking of the data entry.
I made a brief summary of corrections which I made during checking of the data
entry. These refer to errors in data entry which are not connected with the marking
changes in the preceding section. Table 11 shows that there were five changes in data
entry.
Table 11: Corrections made during data entry
Test area
Love
Travel
Farm
1
3
Utugwang-Nrungene-Afrike
0
0
Bakor
a
Missing written data for the number of “Farm” corrections in Bakor, however, I
remember the last test I checked had no errors.

1
0a

Most of the changes shown were on the Travel text used in the UtugwangNrungene-Afrike test area. Table 11 combines the results of the tests in all three test
areas, so it is difficult to calculate the effect of data entry errors on the percentage of
mean scores of subjects speaking a specific speech variety. However, overall there are
one quarter as many data entry corrections as there were grading corrections, so it seems
that generally the effect on the results should be less than that of the grading (see the
preceding section).
I personally entered the Utugwang-Nrungene-Afrike and Bakor data. However,
most of the Obanliku and Adara data were entered by survey interns. Although I am
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hopeful that the number of errors in data entry is similar to the data I have at hand, since
different people with different training and experience did the data entry, it is possible
that there were different levels of error. Again, since I do not have the original Obanliku
and Adara data to double-check the entry, I cannot evaluate how much error these have
contributed to the final scores.
3.2.2.9 Post-RTT questions: Attitudes and contact
Carla Radloff suggested adding questions after subjects have listened to a RTT,
called post RTT questions. These questions focused on attitude and contact (Radloff
1993:1). We used a shortened selection of questions:
1. Does the storyteller speak good ______? (good / not good)
2. Where is the storyteller from? (Get enough information to identify the dialect,
optionally note village as well)
a. Who do you know from there?

(Ask about the relationship)

b. How long have you stayed there?
3. How much did you understand?

(none / little / most / all)

4. Does the storyteller speak the same as you speak or different?
a. How different?

(same / little diff. / very diff.)

This data were collected primarily with the full surveys in mind, because the full
surveys investigated the topics of attitudes and contact. Attitudes and contact contribute
to the definition of intelligibility used in this thesis (see “1.1.2 Definition of
intelligibility,” p. 10) and measures of these could be used to verify the construct validity
(see “2.2.3 Construct validity,” p. 45). Even though this thesis does not attempt to study
the construct validity of intelligibility, this data are referenced in the discussion of
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differences between individuals’ scores (see “4.1 Research Question 1—Differences
between individuals’ test scores,” p. 109).
3.2.2.10 Qualitative discussion of difficult questions
In cases where there is a clear lack of comprehension of any single question (at
least 70% of the subjects answered the question wrong), I attempted to find an individual
from the speech variety of the subjects who also understood the tested speech variety. I
played the segment preceding the difficult question, restated the question and then asked
why many subjects would have answered the question correctly or incorrectly. When
subjects mostly understood the texts I only asked about the questions which the several
were getting wrong. When subjects mostly got the questions wrong, I asked about the
questions that several were getting right. The entire oral discussion was recorded for
future reference.
The original intent of gathering this information was to shed light on what
individual questions were actually measuring. However, this data have not been
transcribed or analyzed, as such an in-depth study of individual questions would become
a discussion of the face validity of the measurement of the individual questions, which is
beyond the scope of the objectives of this thesis (see “2.2.1 Face validity,” p. 36).

CHAPTER 4: RESULTS
This section presents the results of this thesis, arranged by research question in
their numbered order. In order to bring further clarity to the introduction of the research
questions as well as the discussion of their results, I will briefly explain my use of the
term “mean scores” of tests. There are three possible interpretations of “mean scores” of
the test in this thesis but I only use one of these. I do not use “mean scores” to refer to 1)
individual subjects’ scores on a given test. I also do not use “mean scores” to refer to 2)
the scores of an individual on the combined test. I call the results of an individual on a
whole test the score. I thus only call 3) the results of several subjects on the same test the
“mean score”. If I use the phrase “mean scores on the combined test” this refers to the
mean of the subjects’ scores on the combined test. (For a description of how the
combined test statistics were calculated see “4.2.1.1 Mean scores of Bebi Love, Travel
and Farm tests”, p. 123.)
Each of the research questions looks at a slightly broader selection of data than
the preceding one. Research Question 1 focuses on differences between the scores of
subjects speaking the same language on the same test. Research Question 2 focuses on
differences between the mean results on three different tests of all the subjects who speak
the same speech variety, a value we hope will be low, but I suspect may not be as low as
some surveyors assume—this is the heart of this study. Research Question 3 focuses on
the mean results of all the subjects in a given location on a combination of the three tests.
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Research Question 2 is most closely related to the objective of this thesis, to
explore a specific kind of possible “hidden” systematic measurement error: that which is
due to using only one test of ten questions developed from a single text. Research
Question 1 gives background information on an issue which relates to the statistical
significance of Research Question 2. Then Research Question 3 goes beyond Research
Question 2 to demonstrate how the results of Research Question 2 could be applied to
distinguishing between intelligibility of speakers from different speech varieties.
4.1

Research Question 1—Differences between individuals’ test scores

This section presents the results of Research Question 1. Research Question 1:
What is the variation of scores on each test obtained by subjects from the same language
area? This section focuses on differences between subjects where the results theoretically
should be fairly consistent, where all the subjects are from the same speech variety and
are all taking the same tests. The subjects and tests were unique in each of the four test
areas.
One reason for Research Question 1 is to study the causes of differences between
subjects, as measured by the standard deviation. Higher standard deviations reduce the
probability of correctly finding that differences between scores are statistically
significant; that is, the statistical power is reduced as the standard deviation increases (for
further discussion of power, see “3.2.1.4 Subject selection,” p. 79). Thus, in cases where
high standard deviations are found in this section, the discussion of the following two
research questions reflect lower power and may fail to identify relationships that actually
exist. Statistical significance and power are reported for each difference described in the
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discussions of Research Questions 2 and 3 (see sections 4.2 and 4.3, pp. 122 and 139
respectively).
Since there are four test areas, three tests in each, and subjects from three related
speech varieties of the tests in each, there are thirty-six different combinations of test
area, test, and speech variety of subjects. The mean score and the standard deviation for
each of these thirty-six test-context combinations are presented in “4.2 Research
Question 2—Differences between results of Love, Travel and Farm tests” (p. 122). The
standard deviations for the thirty-six test-context combinations are also summarized in
the histogram shown in Figure 1.
Figure 1: Standard deviations for subjects from same speech variety on same test

Frequency

12
9
6
3
0
4.00%

8.00%
12.00%
16.00%
Standard deviation of scores

20.00%

Note:
Results
of 15%
Worksheet:
Stacked LTF
Results or higher standard deviation are shaded
Rather than analyze all of these individually, the present section discusses
possible causes for the highest and lowest standard deviations. There are two possible
causes for high standard deviations: 1) true differences between subjects’ comprehension
and 2) some source of error which affects subjects’ scores in different ways. In each

111
specific example, further data (such as meta-data) are explored to shed light on which of
these two may be the cause in that specific example.
Low standard deviations mean that the subjects all obtained fairly consistent
scores. However, even if all the subjects answer fairly consistently, there could still be
systematic error affecting in their scores. For example, all the subjects could together
have error which helps them do better than they should on a test (for more on systematic
error, see “1.1.3.5 Variance: Random and systematic error,” p. 23). Although this section
focuses on extremely high variation between scores, some of the observations made
about high standard deviations have implications for interpreting cases of low variation
between scores as well.
In the data from the four tests sites, there are a wide variety of standard deviations
on tests between subjects’ scores from the same speech variety. The fourteen subjects
from Afrike scored fairly consistently (the minimum score was 90% and the maximum
100%) on the Obe Nrungene Love test, with a standard deviation of only 3.6%. This was
the lowest standard deviation of subjects from the same speech variety on a single test.
The 20 subjects from Nnam had widely spread scores (the minimum score was 0% and
the maximum score was 90%) on the Nkim Travel test, with a standard deviation of
21.3%. These two extremes represent the wide variation in consistency of subjects in
different areas.
Table 12 lists the five tests for which subjects from a single test area have a
standard deviation greater than or equal to 15% (these are also shaded in Figure 1).
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Table 12: Tests by speech variety of subject where standard deviation ≥ 15%
Test Area

Test

Bakor

Nkim Travel
Nkim Farm
Nkim Love
Eneje Love
Eneje Travel

Adara

Speech variety of
subjects
Nnam
Nnam
Nnam
Ada
Adara

Score
41%
47%
57%
81%
76%

Standard
deviation
21.3%
19.0%
16.6%
16.0%
16.0%

Barbara Grimes suggested that if the standard deviation of scores is greater than
or equal to 15% then they may not represent a homogenous community (Barbara F.
Grimes 1988:57). I would add two clarifying points to this statement: first, Barbara
Grimes suggested that the cause for differences between subjects is probably differing
levels of bilingualism. Although I would agree that levels of bilingualism may be the
biggest differentiating attribute between subjects, there may be other important
distinguishing factors, such as familiarity with Western testing methods or ability in
hearing. Also, there could be other factors, such as test administration, which could vary
between subjects. My second point is that this may not be a strict enough cutoff in some
cases. I explain this point in more detail in “4.1.4 Implication of fourth observation:
Standard deviation compared with mean” (p. 120). However, for the purposes of
identifying extreme standard deviations to explore in detail, the 15% cutoff should
suffice.
I make four observations from Table 12:
1. Each test has a high standard deviation with subjects from only one of the three
related speech varieties
2. The Nnam subjects had a high standard deviation with all three tests (these are
the highest three standard deviations on a single test)
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3. The two high standard deviations found in the Adara test area are from different
tests and different sets of subjects. (Note: Ada and Adara are speech varieties
found within the Adara test area, see Map 3, p. 62.)
4. These highest standard deviations (> 16%) are associated with mean scores
between 40% and 60%.
Each of these four observations has implications. The implications are described
one-by-one in each of the following sections.
4.1.1

Implication of first observation: Actual difference between subjects
The first observation implies that the high standard deviation may be primarily

due to differences between subjects, and not any problem with the construction of the
tests (including the selection of the questions). After all, if the construction of a test
caused a high standard deviation between subjects, one would expect subjects from more
than one speech variety to have a high standard deviation on the test. An alternate
explanation could be suggested that the tests had some fault which distinguished between
differences in the subjects besides the intended one, namely their comprehension of the
tested speech variety. However, if that was the case, the first observation shows that
whatever differences were observed between subjects, for each test which shows up in
Table 12, they were large enough between subjects in only one of three related speech
varieties to obtain a standard deviation above 15%. Thus it seems more likely that the
large differences between subjects are due to differences in their abilities rather than to
differences in test construction.
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Besides differences in subjects and differences in test construction, there is a third
possible category of differences in subjects’ responses—differences in test
administration. I believe that the high standard deviations observed in this thesis data
come from differences in subjects or differences in test administration, but not from
differences in test construction. This claim is discussed in more detail under the
following observations.
4.1.2 Implication of second observation: Nnam have differing levels of comprehension
The second observation, that all three of the Nkim tests resulted in a high standard
deviation of the Nnam scores, implies that there were differences between the Nnam
subjects. As introduced in “1.1.3.3 Reliability as a ratio of variances” (p. 21), reliability
is a measure of the true variance between subjects’ comprehension and the total variation
in the observed scores. Cronbach's alpha is an estimate of the internal reliability of a test.
The combined Nkim test as tested with only the Nnam subjects has an internal reliability
of 0.8402 (number of questions, k = 30, number of subjects, n = 20). This high internal
reliability is a sign that there is a wide variation of differences between the Nnam
subjects’ actual comprehension of the tested variety.
In support of the claim that there are differences between the Nnam subjects
which affect their scores, consider an example of one statistically significant difference
between subjects in Nnam, that is, the level of contact with Nkim subjects. As in the
other tests, the students were asked after listening to the test where they thought the
person telling the story was from (see “3.2.2.9 Post-RTT questions: Attitudes and
contact,” p. 106). Seven students answered correctly “Nkim” or a correct alternate name
such as “Ishibori”. Twelve were unable to correctly identify the location, usually
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mistaking the speech variety for Abanyom, a speech variety spoken nearby which is also
related and also would be difficult for the subjects to understand. Those who correctly
identified the Nkim tests as Nkim may be more likely to have had some contact with
Nkim subjects than those who could not. The mean score of the subjects who could
correctly identify the Nkim tests as Nkim (58.1%, standard deviation 18%) was higher
than the mean score of the subjects who could not (41.8%, standard deviation 11%). This
difference is statistically significant with a one-tailed T-test, T(df = 17) = 2.37, p = 0.015.
The distribution of Nnam subjects’ scores on the combined test52 is not skewed53
(see Figure 2). This means that there are not two clearly separate sub-populations with
distinct sets of scores.
Figure 2: Distribution of Nnam subjects’ scores on combined Nkim test
Probability Plot of Mean Score

Histogram of Mean Score

Normal distribution
Percent probability
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0
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Mean score on combined Nkim test
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5
1

Mean
0.4825
StDev
0.1589
N
20
AD
0.330
P-Value 0.487

0.0 0.2 0.4 0.6 0.8
Mean score on combined Nkim test

Worksheet: Subset of Data--Nnam (Nkim)
Note:
N = number of subjects, StDev = Standard deviation, AD = Anderson Darling test
for normality
Worksheet: Subset of Data--Nnam (Nkim)

Although we used a binary measure of contact (either the subjects could or could
not correctly identify the language), probably there are actually varying levels of contact
52

The scores of the combined tests are reported in “4.2 Research Question 2—Differences between results of Love,
Travel and Farm tests” (p. 116) with an explanation of how they are calculated.

53

The Anderson Darling test for normality is 0.330, p =0.487. The Kolmogorov-Smirnov test for normality is
0.148, p > 0.15.

116
and acquisition of the language. That is, some have acquired a little comprehension,
others more, and other near native comprehension. Thus we find that some subjects
obtain high scores on all the tests, some very low scores, and many others are somewhere
in between. Varying levels of acquired comprehension could contribute to the high
standard deviation (18%) of the subjects who were able to correctly identify the language.
(There could also be other causes, such as differing administrations of the tests.
However, without a better measure of contact, I cannot explore this).
Considering qualitative data on the Nnam subjects with the highest scores on the
Nkim combined test, the subjects who obtained them have no clear differences from other
subjects who correctly identified the Nkim speech variety. Likewise, for Nnam subjects
with the lowest scores there are very few differences in meta-data from others who
incorrectly identified the test speech variety. The qualitative data for the subject with the
highest score (identified with the code, nn11, see Appendix 1) are not much different
from that of other subjects. Subject nn11 was one of the seven subjects in Nnam who
correctly identified the language of the test. However, like all of the others she said that
her parents were not from an Nkim or Nkum-speaking area. Surprisingly, unlike many of
the others who reported individuals they knew who spoke Nkim and often mentioned
staying in an Nkim-speaking area for at least a week, she reported less contact. She said
she did not know anyone from there, and had never stayed there.
The Nnam subjects with the three lowest scores on the combined Nkim test were
identified with subject codes nn8, nn14, and nn19. Subject nn8 with a mean score of
20% said “I am not understanding the story, but just hearing words I know”. Subject
nn15 with a score of 30% “Did the [practice test] perfectly. Communicates well. Asks to
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hear it again, will admit he doesn’t know.” Subject nn19 was “Bright” with “Good
English” and “Understood it quickly.” All of these comments show that the subjects
were communicating well with the tester, despite their low scores on the combined Nkim
test. Also, all of these subjects were able to score 100% on the test in their own speech
variety, Nnam. Their ages did not differentiate them from other students either—they
were all between 11 and 13. Thus there is no clear reason why these subjects in
particular did poorly on the Nnam test.
Even if contact and acquired ability introduce at least a small amount of variation
in every test area, I do not considered this to be an error. Although the test was
constructed to focus on a limited segment of society to keep the results as homogenous as
possible, the definition of intelligibility used in this thesis includes acquired
intelligibility, and thus a realization that the intelligibility may not be homogenous. This
is explained in more detail in “1.1.2.2 Intelligibility as acquired: the myth of mutual
intelligibility” (p. 11). Although more differences are expected between subjects from
different speech varieties than subjects who are all from the same speech variety, some
variation in intelligibility between subjects of a related speech variety is expected.
4.1.3

Implication of third observation: Test administration error
The third observation about Table 12 (listed just below the table) is that in the

Adara test area, two different tests had a standard deviation greater than or equal to 15%.
These high standard deviations have a very different pattern from the Nnam subjects’
high standard deviation discussed in the previous section. The Nnam subjects had high
standard deviations on all three tests. However, the two results with a high standard
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deviation in the Adara test area are not even with subjects from the same speech variety
(see Table 13). The subjects from the Adara speech variety of the Adara test area
obtained scores with a standard deviation of 16% on the Eneje Love test and the subjects
from the Ada speech variety obtained scores with the same standard deviation, 16%, on
the Eneje Travel test. Thus, although differences between subjects, such as their acquired
comprehension, should be considered as a contributing factor to the differences between
their scores, there may be administration factors affecting the results as well.
Table 13: Standard deviations of Adara test area scores
Number of Standard deviation of scores
Test
subjects
Love
Travel
Farm
Combined
20
11%
11%
10%
Ada
16%
15
8%
11%
9%
Adara
16%
15
14%
9%
7%
8%
Ekhwa
Note: Standard deviations higher than 15% are shown in bold. The scores of the all
combined tests are reported in “4.2 Research Question 2—Differences between results of
Love, Travel and Farm tests” (p. 122) with an explanation of how they are calculated.
Using the same methodology as with the Nnam subjects in the preceding section,
I have no evidence to confirm that the high standard deviation of the Adara and Ada are
due to contact. None of the Ada subjects were able to correctly identify the Eneje test as
Eneje.54 Although the Adara had varying success in identifying the Eneje dialect, there is
no statistical evidence of a significant difference between the scores of the subjects who
could and could not correctly identify it.55

54

This may have been due to the fact that we had not yet learned the local way of identifying the speech varieties (for
more about identity in the Adara test area see “3.1.2.3 Adara: Second fieldwork during full surveys (2011),” p. 57).

55

In the Adara test area, subjects were asked after each of the three tests to identify the language of the test. Most
either got 1 or 3 right. There is almost no correlation between the number correctly identified and the combined
mean score (Pearson correlation = –0.023). The means on the combined test of those who did not correctly identify
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It may be that the high standard deviations in the Adara Test area are due to some
error during administration which was applied to one of the three tests but not the other
two. For example, the Ada subject identified with the subject code dj9, had a mean score
of 30% on the Eneje Love test, but 80% and 75% on the Eneje Travel and Farm tests
respectively. The lowest score any other subject obtained on a single test was 60%, so
30% is a surprisingly low score. Subject dj9 had qualitative comments that the volunteer
interpreter was “doing better” than with the previous subject. However, the fact that the
volunteer interpreter was not doing well in the first place may provide insight into how
this subject could do so poorly. This was the first test the subject took out of the three, so
it is possible that the subject and the interpreter were still figuring out how the testing
process worked. If subject dj9 is removed from the data, the standard deviation of the
Ada subjects on the Eneje Love test drops from 16% to 10%. When the same subject is
removed from the data, the Ada subjects’ standard deviations on the Eneje Travel and
Farm tests—which were already low even when the student was included—do not change
when rounding to the nearest percent. (I do not remove this subject from the data in any
other portion of this thesis.)
There is no clear outlier for the Adara subjects. Some of the five subjects with the
five lowest scores on the Adara combined Eneje test56 scored lowest on the Eneje Love
test, some lowest on the Travel test and some lowest on the Farm test. Thus it is difficult

more than one of the tests (73.5%) is actually slightly higher test than the means of those who did not (73.1%),
though this difference is not statistically significant T(df = 13) = 0.10, p = 0.538.
56

The scores of the combined tests are reported in “4.2 Research Question 2—Differences between results of Love,
Travel and Farm tests” (p. 116) with an explanation of how they are calculated.
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to identify what sources of error cause the Travel test to have a higher standard deviation
than the other tests.
Without getting into a full study of sources of variation (including error), the
examples in this section have demonstrated one extreme case in which it appears a
specific testing error (interpreter miscommunication) introduced significant variation in a
single test’s scores.
4.1.4 Implication of fourth observation: Standard deviation compared with mean
The fourth and final observation listed below Table 12 is that for all three of the
standard deviations above 16%, the corresponding mean is between 40% and 60%. One
key to explaining the differences between the standard deviations obtained on different
tests is the mean score obtained on the same tests. If the mean score is very high (or very
low) it would be impossible for individual scores to be much higher (or lower) than the
mean, since there are limits on the maximum (and minimum) scores possible with the
test. Thus, for very high (and very low) mean scores, the spread of the scores cannot be
very high either. Having considered this, it is not a surprise that Figure 3 shows that
there appears to be a relationship between the mean score and the standard deviation of
the scores. For very high or very low mean scores, the standard deviation appears lower
than when the mean score is somewhere in the middle of the measure.

121
Figure 3: Distribution of standard deviations of scores of each test in each site

This realization has an important implication for surveyors interpreting the
standard deviation of scores. As introduced in “1.3.2.1 Research Question 1: Variations
in subjects’ scores on a single test” (p. 31), Barbara Grimes suggested that if RTT scores
are based on a homogenous population, then the standard deviation would not be more
than 15% (1988:57). This statement may be true, but not strict enough in borderline
cases, since the standard deviation of scores decreases with very high or very low mean
scores. For means which are between 80% and 90% an even lower cutoff may be
necessary for identifying populations which have non-homogenous comprehension.57
Understanding the possible differences between subjects from a single language
area on a single test provides a background for understanding differences between how
57

Although the calculation of these lower cutoffs is beyond the scope of this thesis, a starting point would be a model
based on the binomial distribution (see Gravetter & Wallnau 2009:198–203).
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well these subjects performed on different tests in the same language. With the exception
of the five high standard deviations which were studied in detail in this and the preceding
sections, all of the standard deviations are less than 15%. Lower standard deviations do
not guarantee that the populations were homogenous or that the mean and standard
deviation are not affected by error. However, such low standard deviations make it easier
to compare the results of a given set of subjects on various tests, because they are
assumed to give a more accurate estimate of the population mean. The differences
between subjects’ performance on tests is the focus of the next research question,
discussed in the next section.
4.2

Research Question 2—Differences between results of Love, Travel and Farm tests
This section explores the possible introduction of statistically significant

systematic error which is hidden to any surveyor who uses a single ten-question RTT. In
some sense this section explores the core of the question several surveyors have asked
themselves and occasionally even studied (see “2.3 Previous studies of the reliability of
RTT scores,” p. 48), “What if I were to do the same thing again? Would I get the same
results?” More formally, this is stated as Research Question 2. Research Question 2:
What is the variation of the three mean scores of the three tests developed from separate
texts recorded in a single speech variety by a single speaker tested with native speakers of
a single related speech variety?
In this chapter, the test areas are presented in a different order than previous
chapters. In previous chapters the test areas were presented chronologically (according to
the order of the fieldwork) or geographically. Here, the results have been ordered
according to the range of mean scores on the combined tests between subjects from each
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of the three different related speech varieties. They are arranged from the smallest range
to the largest range. In this way, the discussion begins with areas where the most
accurate tests having the largest sample size are needed to distinguish between actual
levels in comprehension of the tested speech variety (for an exploration of these
differences and an explanation of why more accurate tests and large sample size are
needed, see “4.3 Research Question 3—Differences between results when tested with
different speech varieties,” p. 139). The order is thus: Obanliku, Utugwang-NrungeneAfrike, Bakor, and Adara.
4.2.1

Obanliku: Bebi Farm results lower
Because Obanliku is the first of the four test areas to be discussed, the discussion

of the Obanliku results is explained more thoroughly than the other three test areas. The
statistics are explained in detail, laying a foundation for a better understanding of the
statistics discussed in the other four test areas. Thus, the following sub-sections discuss:
1) mean scores of the Bebi Love, Travel and Farm tests, 2) statistical significance, and 3)
confidence intervals from the sample standard deviations.
4.2.1.1 Mean scores of Bebi Love, Travel and Farm tests
Each row of Table 14 presents the mean scores of the different tests for a given
speech variety. (The full data of all individual scores, including all meta-data except the
subjects’ names are available from the author upon request.) The test areas are presented
in the same order as Table 26 on p. 145, that is, from the test area with the smallest range
of intelligibility to the test area with the largest range of intelligibility.
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In the Table 14, the row labeled “Bebi” represents the scores obtained by native
speakers of the three Bebi tests. These mean results are high (> 90%), verifying that the
tests are well constructed for subjects whose native language is the speech variety tested.
Table 14: Results of three Bebi tests with other Obanliku speech varieties
Mean Scores
Standard deviation of scores
Subjects
from
n
Love Travel Farm Comb. Love Travel Farm Comb.
a
10
99%
98% 99%
NAa
3%
5%
3%
NAa
Bebi
15
96%
94% 88%
90%
9%
9%
8%
6%
Bisu
15
94%
92% 84%
93%
6%
9% 10%
8%
Busi
86%
89% 77%
84%
7%
9% 14%
5%
Basang 19
Note: n = number of subjects who took each test;
Comb. = Results of combined test comprised of Love, Travel, and Farm
a
Each of the fifteen Bebi subjects took only two of the three Bebi tests. Thus each test
was taken by ten subjects, but not the same ten. Thus no Bebi subject took the full
combined Bebi test.
The mean and standard deviation of the combined tests in each of the tests areas
were calculated as follows. Each subject’s score on the combined test is the percentage
of correct responses of subject’s grades (0, 0.5, or 1)58 on the thirty individual questions.
The mean and standard deviation of the combined tests scores referred to throughout this
chapter are thus simply the mean of and standard deviation of the individuals’ scores on a
test composed of the thirty combined questions.
In the Obanliku area, it is notable that the results for the Farm test had lower
scores in all three of the other test sites. With such different scores it is likely that the
differences between these scores could be considered statistically significant when
looking only at the distribution of individuals’ scores on the tests separately. This is
explored in the next section.
58

For how these grades were determined, see “1.1.1.2 The basics of Recorded Text Test (RTT) methodology” (p. 3).
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4.2.1.2 Statistical significance of differences between the Bebi Test scores
To explore the statistical significance59 of differences in means shown in Table 14
(above), one-way analysis of variance (ANOVA) is used to compare the results on three
tests of subjects who are native speakers of a single speech variety. Since the subjects are
native speakers of three separate speech varieties, each of the three rows in Table 15
represents a separate one-way ANOVA analysis.
Table 15: Significance of differences between means on Bebi tests (one-way ANOVA)
p
f
power
R2
Subjects F
dfbetween dfwithin
0.043
3.40
2
42
0.389
Bisu
0.88 13.94%
0.004
6.30
2
42
0.529
Busi
0.83 23.10%
0.002
7.33
2
54
0.507
Basang
0.83 21.36%
Note: p-values less than 0.05 and power greater than 0.80 (in bold), indicate a
statistically significant difference between texts; F = the F-ratio; dfbetween = the degrees
of freedom of the factor; dfwithin = the degrees of freedom of the error; p = the p-value;
f = Cohen’s effect size index; R2 = the coefficient of determination.
The APA Publication Manual recommends that one report “sufficient
information” so that it is possible to “fully understand the analyses conducted and
possible alternate explanations” (American Psychological Association 2001:138). For the
one-way ANOVA, the number of subjects, test means and standard deviations should be
supplemented with three further parameters: F, dfbetween, and dfwithin. The F-ratio will be
close to 1.0 when there is no difference between the texts (see Black 1999:444–445).
The degrees of freedom of the factor, dfbetween, is the number of tests minus one, in all the
cases in this thesis, dfbetween is 2. The degrees of freedom within the samples, dfwithin, is

59

In this thesis I use a significance level of 0.05. This means that I consider any p-values less than 0.05 to be
statistically significant.
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the product of the number of groups, k, and number of subjects, n, minus one, that is
dfwithin = k * (n – 1).
The APA Publication Manual recommends reporting at least three different
measures to support inferential claims: 1) statistical significance (shown by the p-value),
2) statistical power, and 3) either some measure of the differences between mean
results—known as the effect size—such as f, or the strength of the relationship, such as
the explained variance, R2 (American Psychological Association 2001:24–25). The pvalue is the probability of rejecting a null hypothesis given that it was true. The power is
the probability of correctly rejecting the null hypothesis given it was false. The power
was calculated following Cohen (1977:275, 313), using Cohen’s index of effect size, f,
the sample size, the numerator degrees of freedom (dfbetween = 2), and a significance level
of p ≤ 0.05. The calculations of Cohen’s index of effect size, f, were double-checked by
comparing them with the F-ratio using the equation, F = f 2 n k / (k – 1) (compare with
Cohen 1977:275 eqs. 8.2.1 and 8.2.2; Black 1999:444 eq. 16.3). R squared (R2) is the
“coefficient of determination,” that is it “indicates how much variation in the response is
explained by the model” (“One-way ANOVA” Minitab 2010).
Table 14 shows that in the Obanliku test area, it is not likely that the variation
between the mean scores of the tests is best explained by random sampling error in the
selection of the subjects. There must be some differences between the tests which are
introducing systematic error into the scores.
4.2.1.3 Confidence intervals from the sample standard deviations on Bebi tests
One way of visualizing the differences between tests is to calculate confidence
intervals for the sample means, that is the “range in which we can be reasonably
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confident that the population mean will fall” (Black 1999:129). If there is little or no
overlap of two of the three confidence intervals of the three tests, there are grounds to
conclude that there is some difference between at least two of the tests which introduces
systematic error into the scores. Figure 4 shows confidence intervals for the each of the
three tests in the Basang area as tested with the subjects from each of the three related
speech varieties: Basang, Bisu and Busi.
Figure 4: Ninety-five percent confidence intervals of three Bebi tests
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Note: Basang, Bisu, and Busi are the speech varieties of the subjects.
Consider as an example, the Basang subjects’ mean score on the Bebi Farm test
(77%) as compared with their mean score on the Bebi Travel test (89%). To calculate the
confidence interval, one needs an estimate of the standard deviation of all possible
sample means from the true mean if the entire Basang population were to take the same
test. This standard deviation is known as the standard error. In this study, the “Basang
population” is restricted to a certain age range of young Basang primary and junior
secondary students (see “3.2.1 Sample: Language varieties, narrators, and subjects,”
p. 76).
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One way to calculate the standard error is to use the standard deviations of the
individual samples. The sample standard deviation can readily be calculated by any
surveyor who has a single sample. All the surveyor needs to do is to take the standard
deviation of the subjects’ scores, and this is an estimate of the population’s standard
deviation (Black 1999:129).
For example, the Basang sample’s standard deviation on the Bebi Farm test is
14%, thus this is used as an estimate of the Basang population’s standard deviation.
Having obtained an estimate of the population’s standard deviation, it is possible to
calculate an estimate of the standard error. The standard error is simply the estimate of
the population’s deviation divided by the square root of the sample size (Black
1999:128). Since there are nineteen Basang subjects, the standard error based on the
sample standard deviations is 3.3%.
The 95% confidence interval for a population mean can be calculated as the
sample mean plus or minus the standard error times 1.96, the z-score60 for a cumulative
probability of 97.5% (Black 1999:129). For example, the 95% confidence interval for the
Basang population mean61 of the Bebi Farm test would be 76.6% plus or minus 3.3%
times 1.96. That is, the Basang population mean on the Bebi Farm test would most likely
be between 70% and 83%. This is shown by the “whiskers” which extend from the dot
for the Bebi Farm test in the “Basang” corner of Figure 4. Repeating the process to
60

The z-score for a normal population with a sample size of at least thirty is the difference between the sample mean
and the population mean divided by the standard deviation. This thesis uses two-tailed confidence intervals. Thus
the significance level of p ≤ 0.05 is split in half for the upper and lower tails. Thus 100% – 2.5% = 97.5%. Note: In
the figures the confidence intervals are calculated using t-scores rather than z-scores because the sample size is less
than thirty.

61

The Basang population referred to here is a certain demographic segment, not all Basang speakers (see
section 3.2.1.4, p. 77)
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calculate the confidence interval of the Basang population mean score of the Bebi Travel
test yields an interval of 85% to 94%.
Comparing the two 95% confidence intervals for the Basang subjects’ score on
the Bebi Farm and Bebi Travel tests, one can see that they do not overlap. Thus, even if
the entire Basang population (see footnote 61 on p. 128) were to take these two tests, we
would not expect them to get the same mean result on the two tests. This should be very
disconcerting to any surveyor who has compared the results obtained from different tests.
To understand just how disconcerting this information should be, consider for
example the story at the beginning of this thesis (p. 1). Our survey team was attempting
to give advice on which of the closely related speech varieties should be developed as the
standard form of Kamuku. We were comparing subjects from the Regi speech variety on
their ability in the Tukunguna and Danasabe speech varieties. Since each of the tests for
the Tukunguna and Danasabe speech varieties is developed from a different text, it is
possible that the difference between the two tests would be statistically significant, even
if Tukunguna and Danasabe had the same level of true intelligibility with the population
of all native Regi speakers. That is, differences between the results of the Tukunguna
and Danasabe tests may not imply differences in intelligibility, but rather simply
differences in each test’s ability to measure intelligibility. Systematic error associated
with the tests constructed of only ten questions makes the confidence intervals from the
sample means unreliable. The statistically significant difference between the scores of
the two tests (as calculated with the sample means and standard deviations) may be due
to systematic error, not the socio-linguistic reason we claimed.

130
4.2.2 Utugwang-Nrungene-Afrike: Obe Nrungene Farm lower, Travel tests higher
The results for the Obe Nrungene tests (in the Utugwang-Nrungene-Afrike test
area) are presented in Table 16. There are two striking patterns. First, the Farm scores
are much lower than both other tests and second, the Love scores are a little higher than
the Travel scores. The Obe Nrungene and Nkim Love, Travel and Farm tests were not
used as a hometown test for Obe Nrungene or Nkim subjects (the original design was to
verify the tests in all four test areas with pilot testing, not with further hometown testing,
see “3.2.2.6 Extra verification of Obanliku and Adara tests: Hometown testing” on p. 98).
Table 16: Results of three Obe Nrungene tests with other
Utugwang-Nrungene-Afrike speech varieties
Mean Scores
Standard deviation of scores
Subjects
n Love Travel Farm Comb. Love Travel Farm Comb.
14
99%
95% 89%
94%
4%
6%
9%
4%
Afrike
71% 73%
74% 11%
11% 12%
8%
Mgbenege 16 77%
67% 52%
63% 11%
13% 13%
7%
Utugwang 15 70%
Note: n = number of subjects who took each test;
Comb. = Results of combined test comprised of Love, Travel, and Farm tests
Using one-way ANOVA (see Table 17) the differences in means shown in Table
16 for subjects from Afrike and Utugwang are statistically significant. This shows that
for subjects from Afrike and Utugwang, it is not likely that the variation between the
mean scores of the Obe Nrungene tests is best explained by random sampling error in the
selection of the subjects. There must be some differences between the tests which are
introducing systematic error into the scores.
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Table 17: Significance of differences of means on Obe Nrungene tests
(one-way ANOVA)
f
power
R2
Subjects’ speech variety F
dfbetween dfwithin p
8.53
2
39 0.001 0.637
Afrike
0.95 30.5%
1.41
2
45 0.254 0.243
0.30 5.9%
Mgbenege
8.71
2
42 0.001 0.622
Utugwang
0.96 29.3%
Note: p-values less than 0.05 and power greater than 0.80 (in bold), indicate a
statistically significant difference between texts; F = the F-ratio; dfbetween = the degrees
of freedom of the factor; dfwithin = the degrees of freedom of the error; p = the p-value;
f = Cohen’s effect size index; R2 = the coefficient of determination. See fuller
explanation on p. 125.
Even though the Mgbenege subjects have a higher score on the Love tests, Table
17 shows that the differences between the Mgbenege subjects’ scores on the three tests
are not statistically significant. This can be visualized by observing that there is a lot of
overlap in the confidence intervals (see Figure 5). In contrast, the Afrike and Utugwang
subjects have no overlap between the Bebi Love and Bebi Farm 95% confidence
intervals.
Figure 5: Ninety-five percent confidence intervals of three Obe Nrungene Tests
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Note: Afrike, Mgbenege, and Utugwang are the speech varieties of the subjects.
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4.2.3 Bakor: Nkim Farm results lower, some Nkim Travel results lower
The results from the Bakor test area are presented in Table 18. In this area, like in
the two discussed above, the Farm results are lower than the other two tests. In Nkum
and Nnam the Travel story is also lower than the other Love test.
Table 18: Results of three Nkim tests with other Bakor speech varieties
Mean Scores
Standard deviation of scores
Subjects
n Love Travel Farm Comb. Love Travel Farm Comb.
15 94%
84% 82%
87%
7%
10%
14%
7%
Nkum
20 57%
41% 47%
48% 17%
21%
19%
16%
Nnam
48% 32%
40% 10%
13%
12%
7%
Abanyom 21 41%
Note: n = number of subjects who took each test;
Comb. = Results of combined test comprised of Love, Travel, and Farm
Using one-way ANOVA (see Table 19) the differences in means shown in Table
18 are statistically significant. Although the statistical power is a bit below the desired
value of 0.80, the p-values for all subjects from all three speech varieties are less than the
significance level, p ≤ 0.05. This shows that it is not likely that the variation between the
mean scores of the Nkim tests is best explained by random sampling error in the selection
of the subjects. There must be some differences between the tests which are introducing
systematic error into the scores.
Table 19: Significance of differences of means on Bakor tests (one-way ANOVA)
p
f
power
R2
Subjects F
dfbetween dfwithin
0.010
5.10
2
42
0.476
0.79 19.55%
Nkum
0.038
3.48
2
57
0.341
0.63 10.88%
Nnam
0.000
10.35
2
60
0.573
Abanyom
0.98 23.17%
Note: p-values less than 0.05 and power greater than 0.80 (in bold), indicate a
statistically significant difference between texts; F = the F-ratio; dfbetween = the degrees
of freedom of the factor; dfwithin = the degrees of freedom of the error; p = the p-value;
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f = Cohen’s effect size index; R2 = the coefficient of determination. See fuller
explanation on p. 125.
To help illustrate the statistical significance of the differences described in Table
19, observe that in Figure 6 the Nkim Love and Nkim Travel confidence intervals do not
overlap much for the Abanyom and Nkum subjects. Also observe that the Nkim Love and
Nkim Travel confidence intervals do not overlap much for the Nnam subjects.62
Figure 6: Ninety-five percent confidence interval of three Nkim tests

20% 40% 60% 80% 100%
Abanyom

Nkum
Love
Travel
Farm

Nnam
Love
Travel
Farm
20% 40% 60% 80% 100%
Note: Abanyom, Nkum, and Nnam are the speech varieties of the subjects.

4.2.4

Adara: Mixed results, Love mostly higher, Farm mostly lower
The results of the tests in the Adara area are presented in Table 20, which is

arranged in the same way as Table 14 (p. 124). The mean scores in each row represent
the results of the different texts in each variety. Here again we have a row for subjects
who are native speakers of the test variety, Eneje. In this case the Eneje subjects score

62

I am primarily interested in demonstrating that the individual tests do not have the same results. Thus, I do not use
post-hoc tests to demonstrate which tests have statistically significant differences from the others.
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high on the three Eneje texts (> 90%). This confirms that the test is well-constructed for
native speakers.
Table 20: Results of three Eneje tests with other Adara speech varieties
Mean scores
Standard deviation of scores
Subjects
from
n Love Travel Farm Comb. Love Travel Farm Comb.
10a 96%
96%
92%
NAa
6%
5%
10%
NAa
Eneje
20
81%
89%
89%
86%
16%
11%
11%
10%
Ada
15
80%
76%
64%
73%
8%
16%
11%
9%
Adara
24%
7%
5%
12%
14%
9%
7%
8%
Ekhwa 15
Note: n = number of subjects who took each test;
Comb. = Results of combined test comprised of Love, Travel, and Farm
a
Each of the fifteen Eneje subjects took only two of the three Eneje tests. Thus each test
was taken by ten subjects, but not the same ten. Thus no Eneje subject took the full
combined Eneje test.
Rather than a simple pattern that applies in all three of the language areas related
to Eneje, the observations about scores that are higher or lower differ depending on the
speech variety of the subjects. The Eneje ‘Love’ test had higher scores than the other two
Eneje tests with the Adara and Ekhwa subjects, but lower scores with the subjects from
the Ada speech varieties. The Eneje ‘Farm’ test had lower scores than the other two with
the Adara and Ekhwa subjects, but not with the Ada subjects.
Table 21 shows, using one-way ANOVA, that there are statistically significant
differences between the Adara and Ekhwa subjects’ mean scores on three Eneje tests.
This shows that it is not likely that the variation between the mean scores of the Eneje
tests is best explained by random sampling error in the selection of the subjects. There
must be some differences between the tests which are introducing systematic error into
the scores.
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Table 21: Significance of differences of means on Adara tests (ANOVA)
p
f
power
R2
Subjects F
dfbetween
dfwithin
0.109
7.5%
2.30
2
57
0.277
0.46
Ada
25.6%
0.002
7.20
2
42
0.566
Adara
0.91
42.4%
0.000
15.43
2
42
0.828
Ekhwa
1.00
Note: p-values less than 0.05 and power greater than 0.80 (in bold), indicate a
statistically significant difference between texts; F = the F-ratio; dfbetween = the degrees
of freedom of the factor; dfwithin = the degrees of freedom of the error; p = the p-value;
f = Cohen’s effect size index; R2 = the coefficient of determination. See fuller
explanation on p. 125.
In contrast with the results of the three tests obtained by the Adara and Ekhwa
subjects, the differences of the results on the three tests by the Ada subjects were not
statistically significant. This is illustrated by the large overlap between the 95%
confidence intervals of the three tests as taken by the Ada subjects in Figure 7.
Figure 7: Ninety-five percent confidence interval of three Eneje tests
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4.2.5

All four test areas
This section identifies patterns between all four test areas. First, it summarizes

which of the three topics of tests tended to be higher and lower. Next, it quantifies how
different individual tests were from the mean of the combined test.
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4.2.5.1 Love tests generally higher, Farm tests generally lower
Comparing the observations in the four test areas, there is a pattern that the Love
test in most of the areas is understood best and the Farm test is understood least. To
compare the results in all four areas, each test’s mean score can be compared with the
mean of the mean scores on the corresponding combined test. For brevity, I will refer to
this difference between each test’s score and the mean of the combined test as the
“standardized score” for that test. Figure 8 shows a box-plot of the standardized scores
for each of the topics of tests.
Figure 8: Difference between scores of each test and mean of combined three tests

Love

Travel

Farm
-10%

-5%

0%

5%

10%

15%

Standardized mean scores
Note: The asterisk (*) to the left of the Love box-plot represents an outlier, the lowest
score as compared with the mean of the combined test. The left most whisker on the
Love box plot extends to the next lowest score, rather than the lowest score as in the other
box-plots.
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Only a single outlier for the Love tests lies below the mean of the combination of
the three tests. Thus, in all but one case, the Love test had a higher score than the mean of
the combination of the three tests. Likewise, the third quartile of the Farm test is below
zero, so in three-quarters of the cases, the Farm tests had a score below the mean of the
three tests.
4.2.5.2 Extreme cases of test which differ from the mean of the combined test
Although they are not as useful for predicting future results, as humans we love
extremes. “What is the biggest difference between two mean scores?” To satisfy the
reader who shares this curiosity, I first will discuss the extremes in Figure 8, before
moving onto some more observations with clearer implications. The lowest standardized
mean score was -10.7% (the Utugwang subjects’ standardized mean score on the Obe
Nrungene Farm test) and the highest 12% (the Ekhwa subjects’ standardized score on the
Eneje Love test). Note that the differences between two individual tests will be higher
than between each test and the mean of the combined test score, because one test will be
higher than the mean while another will be lower. The highest difference between two
tests was found with Ekhwa subjects, who scored 19% higher on the Love test than the
Farm test.
On the positive side, there are those results which were extremely close to the
mean of the combined test as well. The closest individual mean result to the mean of the
combined test, 0.7%, was obtained by Mgbenege subjects on the Obe Nrungene Farm
test. The lowest difference between mean scores of two tests was 0%, which only
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occurred in one setting: the Ada subjects had the exact same mean score on the Travel
and Farm tests.
However, these extreme cases do not give a good overall picture of how close
most of the scores tended to be to the mean of the combined test. A common measure of
deviation from a mean is the standard deviation. The standard deviation of the
standardized test scores is only 5.7%. Of the thirty-six combinations of four test areas,
three tests per area and three related speech varieties of the subjects, twenty three (that is
63%) of the mean scores of individual tests were within 5.7% of the score on the
combined test. Also, all but two of the thirty-six combinations of test areas, tests, and
speech varieties of subjects (that is 94%) are within 10% of the mean score on the
combined test. This should be an encouraging observation; although there is some
systematic error, it appears to have a limit.
Let the reader not get carried away and think that since the systematic error has a
limit, that there is no problem. The limit on the systematic error means that there is some
measure of consistency in results of the three tests. For example, no set of subjects
obtained strikingly high scores on one test (say more than 90%) while at the same time
obtaining dismally low scores on another test in the same language (say for example less
than 50%). However just because the observed systematic error has a limit, it does not
make this systematic error go away. The surveyor still needs to deal with the fact that if
they have only one test with 10 items, its mean score could be off by as much as 12%,
and perhaps even more. In this thesis, I make no claims about how to quantify the
possible limit of systematic error, I only report what limits were observed in the data.
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Up to this point, the discussion has focused on the consistency of measure with
subjects who all speak the same speech variety. This section has shown that there were
statistically significant differences between tests which were tested with the same set of
subjects. This is a serious issue, which introduces a lack of consistency, and thus makes
the RTT scores less reliable. However, in the data considered in this thesis, the systematic
error seems to have some limit, which means to a degree the results are somewhat
consistent. (Defining that limit in an extensible way is beyond the scope of this thesis.)
However, for RTT scores to be reliable they not only need to be roughly the same when
the measured intelligibility is expected to be homogenous, they should also give different
measures between groups which are expected to have different levels of intelligibility
from each other. This is the focus of Research Question 3, the topic of the next section.
4.3

Research Question 3—Differences between results when tested with different
speech varieties
Research Question 3 asks about the differences between the mean results of

subjects who are native speakers of different speech varieties. Research Question 3:
What is the variation of the mean scores obtained from a combined test made of all three
tests in a single speech variety when they are tested with native speakers of three related
speech varieties? To get the best possible estimate of the mean score that would be
obtained by sampling the total population, the results of all three tests (Love, Travel, and
Farm) are combined as if they were into a single thirty-question test. Using the metaphor
of weighing apples on a scale (see “1.1.3.1 Reliability as consistency of measure,” p. 19),
this is like weighing three apples, each of a different kind, say Fuji, Golden Delicious,
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and Gala. If the scale works, one may expect it to give readings of different weights.
However, if the scale does not give readings of different weights, there are two possible
explanations: the scale does not work, or the apples weigh the same amount.
4.3.1 Obanliku: All high intelligibility of Bebi
In the Obanliku area, the mean scores on the combined Bebi test—the theoretical
combination of the Bebi Love, Travel and Farm tests—for subjects from the separate
related language areas (Bisu, Bebi and Basang) are all quite high63 (see Table 22). Since
all the results are high, there is very little difference between the highest and the lowest
mean scores on the combined Bebi test between the separate related speech varieties (the
range is only 9%).
Table 22: Range of scores of combined Bebi tests (Obanliku test area)
Speech variety of Scores of combined Bebi test
Number of
subjects
Mean
Standard deviation subjects
90%
5.8%
Busi
93%
7.6%
Bisu
84%
5.5%
Basang
Note: The range of mean of the combined Bebi test in the Obanliku test area is 9%.

15
15
19

There are two possible interpretations of this small range. First, one might
suggest that the RTT method does not measure what it claims to measure and thus
resulted in high scores for all three groups despite actual differences in intelligibility.
Alternatively, one may suggest that the subjects from the three different speech
varieties—Bisu, Bebi and Basang—actually have similar levels of intelligibility of Bebi
and thus scored high on the Bebi test. Since this study is about reliability, not validity
(see “1.1.3.2 Reliability as a prerequisite for validity”, p. 20), I take as an assumption that
63

See a definition of high, marginal and low described in “Thresholds and comparison: The use of RTT scores,” (p. 5).
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the RTT is actually measuring what it is intended to measure. This means that I use the
second interpretation, that all subjects from all three speech varieties actually have a high
comprehension of the Bebi speech variety.64
Despite the similarity in scores, there is still a 9% difference between the mean
scores. Using one-way ANOVA, it is possible to demonstrate that the differences
between these scores are statistically significant: F(2, 46) = 8.30, p = 0.001,
R2 = 26.52%.65 This means that there is a statistically significant difference (p < 0.05)
between the populations being studied, even though the difference is small (as shown by
the relatively low66 explained variance, R2 = 26.52%). In this case, the Basang subjects’
ability on the test is a bit lower than the other groups (84% compared with 90% and 93%,
see Table 22). Again, assuming the test measures what it claims to measure, the Basang
population67 has a little more difficulty understanding Bebi than the Bisu and Busi
populations did. Though small, this difference is statistically significant.
To clarify what the one-way ANOVA is measuring, consider the imaginary
example of apples on a kitchen scale (see “1.1.3.1 Reliability as consistency of measure,”
p. 19). Suppose that one person claims that all the different kinds of apples in a certain
stand in a grocery store have the same weight. Another person may claim that actually
the Golden Delicious apples weigh more than Gala and Fuji apples. If one were to weigh

64

This assumption would probably be verified in a study on pragmatic validity with data obtained during the parallel
fieldwork. See “Context of fieldwork” (p. 35) and (Otronyi et al. 2011).

65

The an explanation of the statistics related to the one-way ANOVA is in “4.2.1.2 Statistical significance of
differences between the Bebi Test scores” (p. 121)

66

The explained variance in the Obanliku test area is at least 50% lower than in the other test areas.

67

In this study the population is a restricted age range of young primary and junior secondary students (see “ 3.2.1
Sample: Language varieties, narrators, and subjects,” p. 72)
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a sample of each kind one-by-one and compare the results using one-way ANOVA, one
could verify that the weights of three kinds of apples are not the same; there is some
statistically significant difference. However, the one-way ANOVA on its own does not
indicate which kinds of apples are heavier than which of the others. To do this, one
would need to use post-hoc tests, or compare the weights of each kind of apples with
each of the other kinds one at time using the T-test. For this initial exploratory study, I
am satisfied with knowing that there is a difference in the comprehension of a given
speech variety between the speakers of different related speech varieties. Since I am not
concerned in demonstrating which are different from the others, the one-way ANOVA is
enough evidence.
4.3.2 Utugwang-Nrungene-Afrike: Varying intelligibility of Obe Nrungene
The mean scores of the combined Obe Nrungene tests (joining Love, Travel and
Farm) in the Utugwang-Nrungene-Afrike test area have a higher range between the
subjects from the separate related speech varieties, 31% (see Table 23). Continuing with
the assumption that the RTT method measures what it intends to measure, this shows that
the Afrike have a very high68 level of comprehension of Obe Nrungene (94%) while the
Mgbenege and Utugwang subjects struggled to understand, having a marginal level of
comprehension (63%–74%).

68

See a definition of high, marginal and low described in “Thresholds and comparison: The use of RTT scores,” (p. 5).
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Table 23: Range of scores of combined Obe Nrungene tests
(Utugwang-Nrungene-Afrike test area)
Speech variety of Scores of combined Obe Nrungene test
Number of
subjects
Mean
Standard deviation subjects
94%
4.1%
Afrike
74%
7.5%
Mgbenege
63%
6.8%
Utugwang
Note: The range of mean scores on the combined Obe Nrungene test is 31%.

14
16
15

Using ANOVA these differences between the combined mean scores in Table 23
are statistically significant: F(2,42) = 88.81, p = 0.000, R2 = 80.9%. This implies there
are real differences between the Utugwang, Afrike, and Mgbenege subjects’
comprehension of Obe Nrungene.
4.3.3

Bakor: Varying intelligibility of Nkim
The mean scores of the Bakor subjects on the Nkim tests have an even higher

range between results of subjects from the separate related speech varieties, 41% (see
Table 24). The scores in Table 24 imply that the Nkum subjects have a high
comprehension of the Nkim text (with a mean score on the combined test of 87%), while
the Nnam and Abanyom subjects have a low comprehension of the Nkim text (with a
mean score on the combined test of 48% and 40% respectively).
Table 24: Range of scores of combined Nkim tests (Bakor test area)
Speech variety of Scores of combined Nkim test
Number of
subjects
Mean
Standard deviation subjects
87%
6.7%
Nkum
48%
15.9%
Nnam
40%
7.2%
Abanyom
Note: The range of the mean of the combined test in the Bakor test area is 47%.

15
20
21
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The Nnam subjects have a high standard deviation of scores (15.9%). This is
discussed in detail in “4.1.2 Implication of second observation: Nnam have differing
levels of comprehension” (p. 114).
The differences between the mean scores in Table 24 are statistically significant:
F(2,53) = 83.60, p = 0.000, R2 = 75.9%. These reflect real differences between the Nkum,
Nnam, and Abanyom subjects’ comprehension of Nkum.
4.3.4 Adara: Very high and very low intelligibility of Eneje
The mean scores of the subjects in the Adara test area have the widest range
(74%) between subjects from separate related test areas (see Table 25). In this test area
we encounter the lowest mean combined test score in the fieldwork for this thesis, the
Ekhwa subjects’ score on the combined Adara test (12%). However, the Ada score is
still considered high (86%).
Table 25: Range of scores of combined Eneje tests (Adara test area)
Speech variety of Scores of combined Eneje test
Number of
subjects
subjects
Mean
Standard deviation
86%
9.9%
Ada
73%
8.5%
Adara
12%
8.1%
Ekhwa
Note: The range of the means of the combined test in the Eneje test area is 74%.

20
15
15

The differences between the scores on the combined mean test shown in Table 25
are statistically significant: F(2, 47) = 317, p = 0.000, R2 = 93%. Continuing with the
assumption that the RTT measures what it claims to measure, this would mean that there
are significant differences in the actual comprehension being measured. The Ekhwa
subjects demonstrated almost no comprehension of Eneje. To conceptualize how low the
Ekhwa subjects’ score on the Eneje combined test is, consider that in order to get a mean
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score of 10% on an individual test, a subject would have to answer nine out of the ten
questions wrong. Thus on the combined test, most subjects would have to answer about
nine out of ten questions wrong on each of the three tests which are joined theoretically to
make the combined test. In contrast, the Ada subject were able to obtain a high score (on
average subjects each answered only one and a half questions wrong), indicating that they
have a high comprehension of Eneje.
4.3.5

All four test areas: Comparing ranges of scores
As seen in the preceding sub-sections of “4.3 Research Question 3—Differences

between results when tested with different speech varieties” (of which this is the final
subsection, see p. 139 and following), there are differing patterns in the ranges of the
mean scores of the combined tests (that is Love, Travel and Farm). These ranges of
scores on the combined test are compiled in Table 26.
Table 26: Ranges of mean scores of three combined tests (Love, Travel, and Farm)
Test Area
Obanliku
Utugwang-Nrungene-Afrike
Bakor
Adara

Range
9%
31%
46%
74%

The highest range of mean scores on combined tests between subjects from
different test areas is found in the Adara test area: 74%. The lowest range is found in the
Obanliku test area: 9%. A medium range (31% and 46%) is found in the other two test
areas.
Because each test area is a unique sociolinguistic situation, each test area will
have unique differences in comprehension of a test between the subjects from different
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related speech varieties. In this thesis, as stated in “1.1.3.2 Reliability as a prerequisite
for validity” (p. 20), I am assuming that the RTT method measures what it is intended to
measure. The scores on the combined test—composed of the Love, Travel and Farm
tests—in each of the test areas gives the best possible estimate of intelligibility that I can
obtain with the data from this fieldwork because the combined test includes a sample of
the language three times larger than the individual tests (for a more in-depth discussion of
this assumption see, “1.1.3.4 Reliability and test length,” p. 22). In some test areas there
was not much difference between the group with the highest comprehension and the
lowest comprehension, while in others the difference was very noticeable. This
difference, the range of mean scores on the combined tests (see Table 26), varies from
9% to 74% between test areas. There are three implications that arise from this study of
these ranges.
First, in the previous sub-sections of “Research Question 3—Differences between
results when tested with different speech varieties” (p. 139), I documented how each of
these ranges represent differences in mean scores which are statistically significant. That
is, when using this longer combined test (which should theoretically give a better
measure of intelligibility than a shorter test), it is possible to distinguish between the
typical comprehension of subjects from different speech varieties of the tested speech
variety. This is good news for the surveyor using the RTT. This is a good sign that an
RTT (though a much longer one than is normally used) can distinguish between the
comprehension of the tested speech variety between subjects from different related
speech varieties. However, this thesis does not explore the reasons for those differences.
It could be due to differences between the speech varieties of the subjects, but it is also
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possible that other differences between the samples of subjects are the cause (see
“Internal limitations,” p. 158.)
The second implication is that the resulting differences in ranges of mean scores
show that some test areas present more of a challenge than others for the RTT to
distinguish the comprehension of a given speech variety between different groups of
subjects. If two concepts being measured are nearly the same it will require more
accurate information (either more subjects or more questions or both) to distinguish
between them, even if they are distinguishable. For example in the Obanliku area, a more
accurate test is needed to distinguish between the Basang subjects’ comprehension of
Bebi (84%) and the Busi subjects’ comprehension of Bebi (90%). In the Adara area,
with a range of 84% it is easy to demonstrate the difference between the Ekhwa subjects’
comprehension of Eneje (12%) and the Ada subjects’ comprehension of Eneje (86%).
The third implication is that when the difference of scores between subjects from
two different speech varieties is low, such as 9%, it would be possible for systematic
error to be larger than the differences between dialects. For example, the Nnam subjects
obtained a higher score on the mean of the combined tests than the Abanyom subjects
(48% compared with 40% respectively, difference statistically significant: T(26) = 2.04,
p = 0.026). However, the Nnam subjects obtained a lower score than the Abanyom
subjects on the Nkim Travel test (41% compared with 48% respectively, difference is not
statistically significant: T(26) = 1.23, p = 0.114). Of the twelve tests (three in each of the
four test areas), the Nkim Travel test is the only test that had a higher score for one
speech variety than another when the combined test said the first was lower than the
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second. Another way of saying this is to rank the subjects’ speech varieties according to
the scores on the combined test. The order of the rows in Table 14, Table 16, Table 18,
and Table 20 (pp. 124, 130, 132, and 134 respectively) reflect this ranking, with the first
row being the highest ranked and the last row the lowest ranked. The Nkim Travel test is
the only test out of the twelve Love, Farm, and Travel tests which would indicate a
different ranking of highest, middle, and lowest comprehension of the subjects from the
three related speech varieties than the ranking from the combined tests. This leads to an
encouraging observation. When considering the results of a single test eleven of the
twelve could be used to identify which speech varieties had the highest and lowest
intelligibility to the tested speech variety.69
However, the possibilities of mistakes coming from systematic error are even
greater when tests in more than one speech variety are considered. The data in this thesis
were collected with a focus on the comprehension of a single speech variety. However, it
is easy to imagine challenges one could get if different topics of tests were collected in
different speech varieties. For example, consider the Obanliku test area, where the range
in the mean scores of the combined test was only 9%. Assume, only for the sake of this
example, that the level of intelligibility is exactly mutual, that Bebi speakers would
obtain the same scores on Basang and Busi tests as Basang and Busi speakers obtained on
the Bebi test respectively. (This assumption is only to illustrate the impact of the
systematic error, in fact the intelligibility levels are not mutual in the Obaniku test area.
See “3.1.2.2 Obanliku: First fieldwork during full surveys (2011),” p. 58). If a test with a
69

This observation may lead one to believe that the there is a statistically significant difference between each of the
pair-wise comparisons of the subjects in each of the individual test areas. I am not making this claim, I only claim
that when comparing all three tests there is a statistically significant difference between the results.
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systematic error which increased the scores (perhaps as a Love test) was collected in
Basang and a test with systematic error that decreased the scores (perhaps a Farm test)
was collected in Busi, if the systematic error was high on both tests, say 10%, then one
could come away believing that the Bebi subjects had a higher comprehension of Basang
than of Busi.
4.4

Summary of results

This section briefly summarizes each of the three research questions in their
numerical order. Each research question is repeated, the answer summarized, and the
implications explained. The use of terms identifying high, marginal, and low scores as
well as high, reasonable and low intelligibility levels are introduced in “1.2.3 Research
questions” (p. 30).
4.4.1

Research Question 1
Research Question 1: What is the variation of scores on each test obtained by

subjects from the same language area?
The standard deviation of scores in a single site ranged from 4% to 21%. Tests
with very high standard deviations may have been affected by differing levels of
comprehension between subjects, perhaps due to differing opportunities for contact and
thus higher levels of comprehension (a case of acquired intelligibility). Contact and thus
higher levels of comprehension may have been the main cause of the highest standard
deviations found in this study, that is, the Nnam subject’s highly varying scores on the
Nkim tests. (This theory is explored in “4.1.2 Implication of second observation: Nnam
have differing levels of comprehension,” p. 114). Since the definition of intelligibility
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used in this thesis includes acquired intelligibility, the extra variation between subjects’
intelligibility of a given speech variety should not affect the overall reliability of the test.
The standard deviation was high in two other cases. These could also have been
affected by differences between subjects such as different levels of acquired ability or by
differences in the administration between tests (such as interpretation issues). It is also
possible that some combination of both contributed to the high standard deviation.
Standard deviations tend to drop off when the mean score is near either 0% or
100%. This has implications if surveyors intend to use Barbara Grimes’ (1988:57)
suggestion that standard deviations over 15% indicate differing levels of acquired
intelligibility.70 It is beyond the scope of this thesis to study the relationship of
homogeneity and the standard deviation. However, it does highlight the relationship
between mean scores and standard deviations which could affect attempts to identify nonhomogeneity in the sample of subjects using the standard deviation.71
4.4.2 Research Question 2
Research Question 2: What is the variation of the three mean scores of the three
tests developed from separate texts recorded in a single speech variety by a single speaker
tested with native speakers of a single related speech variety?
The Love tests often resulted in higher scores than other tests, while the Farm
tests resulted in lower scores. The largest difference between scores of different tests in
the same language tested with subjects in the same language was 19%. However, this
70

As noted in “4.1 Research Question 1—Differences between individuals’ test scores,” p. 109, any differences
between subjects would affect their scores, such as general test-taking ability.

71

I believe that a model assuming each student has the same probability as the other students of answering each
questions correctly could lead to an adjustable threshold which would help the surveyor to identify non-homogenous
responses.
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number exaggerates the variation possible. The mean scores obtained by combining the
three tests should give a better representation of the intelligibility than any individual test.
When mean scores of individual tests are compared with the mean of the combined test,
the highest deviation between the mean scores of the three tests is only 12%. The
standard deviation of the difference between individual mean test scores and the mean of
the combined three tests’ scores is only 5.7 %.
In most cases, the variation between the mean scores of the different tests is
statistically significant. There must be some systematic error of mean test scores in each
of the test areas. This observation has serious implication for surveyors. In every single
test area there was some source of error which could not be detected in looking at the
mean and standard deviation of the results of a single ten-item test. Confidence intervals
based on the standard deviation of a single test of ten questions do not account for all the
variation.
4.4.3

Research Question 3
Research Question 3: What is the variation of the mean scores obtained from a

combined test made of all three tests in a single speech variety when they are tested with
native speakers of three related speech varieties?
In three of the four test areas, the scores obtained indicated a wide range (47%
and higher) of differences in comprehension between subjects from different speech
varieties. However, in the Obanliku test area, subjects in all three of the related speech
varieties were able to obtain a fairly high score. This means the range of intelligibility
being measured by the test was limited (only 9%). This probably reflects the actual
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differences in ranges of intelligibility in the field situation, that is, the true variation in the
intelligibility.
The wide variety of ranges between highest and lowest mean scores is probably
representative of the wide variety of sociolinguistic situations where RTTs are used
around the world. Since each language situation where surveyors use RTT methodology
is different, one can expect different ranges in true scores being measured.

CHAPTER 5: CONCLUSION
The Recorded Text Test (RTT) method uses a narrative elicited in one speech
variety to test the level of intelligibility of that speech variety to speakers of other speech
varieties. The statistical reliability of RTT methodology has never been studied
systematically in a generalizable way. Previous studies of reliability compared the results
obtained by tests developed from two or more texts in the same speech variety (Kirk
1970; Hallberg 1992; Decker 2014; Lambrecht 2011), but since each study was done in
isolation they could not give a generalizable picture of the reliability of scores obtained
with this method. (For more on the previous studies of validity and reliability see
chapter 2.) The objective of this thesis was to explore a specific kind of possible
“hidden” systematic measurement error: that which is due to using only one test of ten
questions developed from a single text. (For more on the definitions of intelligibility and
reliability, as well as the need for this thesis, see chapter 1.)
The fieldwork for this study comprised of work in four test areas. In each test
area three texts were recorded from a single narrator: one a personal story about a
relationship with someone the narrator loved (the “Love” text), one about an experience
when traveling (the “Travel” text), and one about an experience when farming or for any
reason doing something in the bush (the “Farm” text). In each of the four test areas these
three texts were each developed into an RTT, resulting in three RTTs per tests area for a
total of twelve RTTs in the study, which I also call simply twelve “tests”. In each test
area the corresponding three tests were tested with subjects from three speech varieties
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which were related to the language of the test. (For more details of methodology, see
chapter 3.)
Having already briefly restated the key points of chapters one through three, the
next section summarizes the results (see chapter 4 for the full results), in terms of the
objective of this research. Following this are sections critiquing and evaluating the
methodology used in this thesis to gather and analyze data about the reliability of RTT
scores. Finally, the last section makes recommendations I hope the reader will seriously
consider in light of the information presented in this thesis.
5.1

Objective reached: Exploring systematic error

The objective of this research was to explore a specific kind of possible “hidden”
systematic measurement error: that which is due to using only one test of ten questions
developed from a single text. Three research questions guided the exploration:
Research Question 1: What is the variation of scores on each test obtained by
subjects from the same language area?
Research Question 2: What is the variation of the three mean scores of the three
tests developed from separate texts recorded in a single speech variety by a single speaker
tested with native speakers of a single related speech variety?
Research Question 3: What is the variation of the mean scores obtained from a
combined test made of all three tests in a single speech variety when they are tested with
native speakers of three related speech varieties?
The results of the research questions are summarized in “4.4 Summary of results”
(p. 149) above. In the following two subsections the results of all three research
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questions are presented as they relate to the objective of this research. The results are
arranged based on two themes, in colloquial terms “the bad news” and “the good news.”
5.1.1

The bad news—RTT scores include systematic error
Although there is statistically significant72 variation between subjects’ mean

scores on some tests (the maximum standard deviation was 21.3%) most tests had less
than 15% variation between scores of subjects from the same speech variety on a given
test (see “4.1 Research Question 1—Differences between individuals’ test scores,”
p. 109). These differences between subjects could be to a variety of different causes
including actual differences between students and various sources of error which allowed
some students to score higher than others on a given test. However, the true differences
and various sources of error which are observable in the differences between subjects’
responses to a single test do not represent all the possible error associated with the test.
There is a “hidden” systematic error which can only be detected by comparing the results
of subjects on different tests.
Using a combination of all three tests as a better indicator of the level of
intelligibility, some of the individual tests varied as much as 12% from the mean of the
combined test. The Love tests tended to have the highest scores and the Farm tests the
lowest (see “4.2 Research Question 2—Differences between results of Love, Travel and
Farm tests,” p. 122). Thus there is some systematic error associated with the topic of the
tests which can affect the score by as much as 12%.

72

Throughout this thesis, statistically significance is determined by p < 0.05. Also, the sample size was chosen so that
the power would be 0.80 for a difference between two means of at least 10% (see section 3.2.1.7, p. 87).
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5.1.2 The good news—RTT scores can distinguish varying levels of intelligibility
In many cases the RTT was able to distinguish between the levels of
comprehension of subjects from different speech varieties. Assuming that the RTTs truly
measure comprehension of the text and thus indirectly the level of intelligibility (see “2.2
Previous discussion and studies of the validity of the RTT scores,” p. 36), the mean
scores of subjects on the combined thirty-item test were used as the best possible measure
of comprehension that I have available. Thus if there are differences in the mean scores
of the combined test between subjects in different speech varieties, I assume that this is
primarily due to actual differences in their comprehension of those speech varieties.
In three of the four test areas, the mean scores of the subjects from one speech
variety were at least 47% higher on the combined test than the subjects from at least one
of the other speech varieties. I assume this difference reflects an actual difference
between the comprehension that the speakers of these two speech varieties have of the
tested speech variety.
Thus, in three of the four test areas, the actual differences between two speech
varieties resulted in mean scores which differed from speakers of one speech variety to
another by nearly four times (47% compared with 12%) the highest systematic error due
to the differences between texts. This means that although there was systematic error, it
was less than the effect the RTT attempts to measure. This resulted in high measures in
three of the test areas of the explained variation between the speech variety of the
subjects and the ability of the subjects to score well on the RTT (R2 ≥ 0.80). Also, the
RTT was able to show in many cases statistically significant differences between speech
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varieties (see “4.3 Research Question 3—Differences between results when tested with
different speech varieties,” p. 139).
The good news that intelligibility can be distinguished should be tempered by two
notes of caution. First, surveyors are often concerned about much smaller differences
between intelligibility scores. For example, in the Obanliku test area, the lowest scoring
subjects (the Basang subjects) were only 9% lower than the highest scoring subjects (the
Busi subjects). Thus if a RTT was recorded in each of the speech varieties in this area it
is possible that systematic error could give misleading results—systematic error could
contribute more to differences in scores than the actual differences between the dialects.
Secondly, this study was focusing on only one kind of systematic error (see the objective
stated on p. 154). It is possible that other kinds of systematic error not studied in this
thesis could contribute73 to the differences found between the observed levels of
comprehension of speakers of various speech varieties. Other possible sources of
systematic error are included in the following section, a critique of the methodology.
5.2

Critique of methodology used to measure reliability

This section critiques the methodology from two perspectives. First, it presents
the internal limitations, the limitations which are directly related to data analyzed in this
thesis. Then it presents the external limitations, the limitations which potentially prevent
the results of the study being extended to other studies.

73

The various sources of measurement error do not add in a strictly linear sense. That is, some sources of error may
cancel each other out. Thus if there is 12% error due to the text and another 10% error due to differences in
sampling of subjects and another 8% error for yet another reason, it will be unlikely for all of these errors to add
together, for example into 30% error.
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5.2.1 Internal limitations
The methodology used in this thesis intentionally limited various sources of
variation. Although this had several benefits, it also has an important drawback in the
interpretation of the results.
We recorded texts from only one narrator per speech variety being tested, and in
all but one case74 the recordings were all done in a single setting. Thus the method will
not show variation in results due to differences between the narrators or factors related to
the recording session, such as recording quality and the presence or absence of observers.
Because the texts were all collected (with only one exception74) in a single sitting some
elicitation-related sources of variance, such as the mood of the narrator, may also have
been reduced. This study cannot shed light on how much systematic error the narrators,
recording quality, or elicitation and recording environment introduced to the scores.
The methodology used in this thesis was not primarily designed to demonstrate
differences between speakers of different speech varieties. Rather, this thesis focused on
identifying differences between tests taken with the same set of subjects, with each
subject taking all of the tests.75 Since the subjects were screened so that each was only a
native speaker of one of the speech varieties related to the test, in each of the four test
areas three separate sample of subjects were needed so that each sample represented one
of the three speech varieties related to the test.

74

The Obe Nrungene Farm text was recorded and developed into a test during previous fieldwork, however, it was
narrated by the same man. See “3.2.2.4 Use of archived tests” on p. 94.

75

The focus of this research is on the results of subjects on tests which were not in their own speech variety. Thus
although I happened to get data from some subjects who speak the tested speech variety, these data obtained from
these subjects are excluded from discussion unless explicitly included (see “3.2.2.6 Extra verification of Obanliku
and Adara tests: Hometown testing,” p. 100).
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The fact that a different sample of subjects was used to represent the speakers of
each of the related speech varieties may seem so obvious that the reader may wonder why
I state it. However, it has an important implication. If there was biasing in the selection
of subjects due to the non-random nature of quota sampling, this could have introduced
another form of systematic error. Testing with a separate sample of subjects—even if the
sample was restricted to the same age and education range (see “3.2.1.4 Subject
selection,” p. 79)—could introduce sources of variation which are not investigated in this
study.
For the data discussed in Research Questions 1 and 2, comparisons were only
made between the results of tests from a single sample of subjects from the same speech
variety on the different tests. This was by design so that the systematic error discovered
would be due to differences between texts not due to differences between the subjects.
However, this design prevents this study from investigating the possible systematic error
due to sampling of subjects, even the limited systematic error where the sample is
restricted to represent only a segment of the total population of speakers. (I speak of the
restricted population here, because a restricted population was used in this study, thus
making this an internal limitation. The next section discusses how sampling relates to
external limitations.)
For the data discussed in Research Question 3, comparisons were made between
subjects from different speech varieties, and thus different samples. Thus, for Research
Question 3, it is possible that the sampling could contribute to differences between
scores. However, by using quota sampling, the subjects come from a limited age and
educational range. Thus even if historic or life-cycle events cause speakers from other
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segments of society to have higher (or lower) intelligibility scores for the tested speech
variety (see Rueck, Yoder & Hannelová 2010), this will not affect the results of this
thesis. They could however, affect the ability of the results of this thesis to be applied in
other situations. The ability to apply the results of this thesis to other situations is the
topic of the next section.
5.2.2 External limitations
This section describes several limitations to this study which restrict the
application of the results of this thesis to other studies. In particular this section focuses
on the external limitation due to the use of question-based RTT methodology, the
definition of intelligibility used in this study, and the use of quota sampling.
The variation reported in this study is the product of a very specific method: the
classic question-based RTT. The reliability of modified versions of the RTT method
could yield very different systematic error. This study was only done with the classic
individual question-based method. If other methods such as the group-based (see Stalder
1996) or the retelling method (see Kluge 2006) are used, there are likely to be other
factors which affect the variation of results. In particular, unlike the typical ten question
test in the RTT studies in this thesis, the retelling method typically includes more than ten
questions which must be identified. This may help reduce the variation in the retelling
method.
This thesis uses a definition of intelligibility which incorporates both linguistic
similarity and acquired intelligibility. If a study is made with subjects who are bilingual
in another speech variety that is not at all lexically related, the results of this thesis may
not apply. Likewise, the results of this thesis may not apply if one wants to investigate the
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reliability of the RTT as a measure of only inherent intelligibility rather than acquired
intelligibility (see “1.1.2 Definition of intelligibility,” p. 10)
This study was restricted to youth within a certain age and educational range (see
“3.2.1.4 Subject selection” p. 79). If the test were applied to an older age group, the
individuals may have more variation in how much they have acquired comprehension of
related speech varieties, and thus there would be more variation in the mean scores of a
given test. To extend the results of this study to a larger population, one would need to
consider the possibility of differences in comprehension levels between all the segments
of the population.
The variation between subjects’ scores reflects not only their comprehension, but
also characteristics of the subjects who were tested as well as the sample of the language
which was included in the test. For example, this study was carried out with subjects
who were somewhat familiar with Western testing techniques, open to new technology,
and had a fairly positive attitude towards the nationality of the Americans and ethnicity of
the Nigerians who carried out the fieldwork. This means that the results of this study
may not apply to RTTs carried out in other sociolinguistic settings.
5.3

Evaluation of methodology used to measure reliability

Without considering the possible variation in RTT scores, one may be inclined to
assume that the variation that one can readily measure—the differences between
individual’s scores, is all the variation there is. However, this study has shown that there
can be a statistically significant amount of systematic error even when several variables
are carefully restricted.
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5.4

Recommendations

I hope that the systematic error exposed in this study will spur others on to better
understand the reliability of RTT scores and to apply this understanding when using the
test. This section includes recommendations which could be applied immediately in field
situations and recommendations for theoretical explorations which could improve our
understanding of the reliability of RTT scores and thus have important implications for
RTT methodology.
5.4.1 Changes in reporting
Since the number of items on a test contributes to the reliability of the test,
surveyors should be sure to report not only the number of subjects but also the number of
items in their tests. Even before further research is done on the effect of test length, some
surveyors may choose to increase the number of items on their tests as much as they can
afford. Even if surveyors use the original test length of only ten items, this should be
reported so that the reader knows the possible systematic error which could have been
introduced simply because a shorter test is used.
Since the topic has some effect on the results, it may help for surveyors to briefly
summarize the topics of the tests they used. Until further research identifies how topics
can affect the results, surveyors may wish to intentionally restrict the topics of RTTs.
Although using only one topic of RTT will not remove the systematic error due to only
having ten items in the test, it may help to keep the systematic error somewhat similar
between the tests. For example, if in further experiments Farm tests are shown to
consistently yield lower results than other topics of tests, then when only Farm tests are
used for all the speech varieties, the systematic error may lower all the scores to one
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degree or another. Since all the scores would be affected by the error in the same
direction, the error would contribute less to the differences between the mean scores of
different tests than if some test were used which raised the scores while others lowered
them.
Because the reliability of the score of each test is unique each time the test is
taken, it would be very helpful for surveyor to report the internal reliability of their
scores. This does not require any variation in the methodology or expensive software.
Cronbach’s alpha, the most common measure of internal reliability, can be calculated
with most spreadsheet software (see Appendix 4). If more surveyors reported the internal
reliability, greater insights could be gained on the reliability of RTT scores.
Several thresholds for a minimum intelligibility have been suggested (see, for
example, Casad 1974:46; Summer Institute of Linguistics 1991:45; Blair 1990:25). If a
single threshold of a minimum RTT score is used for determining if intelligibility is
insufficient for certain language development decisions—such as speakers of one speech
variety using materials in another speech variety—the choice of threshold should be
considered including the possible systematic error in the test.
Some suggest using not just one, but multiple thresholds (see, for example, Casad
1974:46; Blair 1990:25). The lowest threshold indicates a value below which the
intelligibility is clearly insufficient for speakers to use materials in the test language. The
highest threshold indicates that there are no signs of problems of intelligibility. Note that
saying there is no sign of a problem of intelligibility is different from saying that the
tested speech variety is well understood and will be accepted. Other tools which measure
intelligibility should be considered as well.
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Scores which lie between the high and the low threshold can be considered
“marginal”. When scores are marginal one can neither claim there is no sign of problems
with intelligibility, nor that there is a clear problem with intelligibility, for example,
scores being too low for the given language development decision. The choice of high
and low thresholds should be set so that the difference between them is at least as great as
the highest systematic error one believes to be possible in the area where the testing is
carried out.
If the RTT is used to compare the comprehension of speakers of two different
speech varieties to those of a third speech variety, great care should be taken to account
for possible systematic error. Certainly the difference between scores on tests in different
speech varieties should not be taken at face value; even if the differences are statistically
significant based on the sample mean and standard deviation, the comprehension may not
actually be different.
5.4.2 Further research
One of the most common ways of increasing reliability is to increase the number
of items in a test. Further studies should be carried out to explore how much the variation
due to error in scores could be reduced by increasing the number of questions in a RTT.
This relates directly to the retelling RTT (see Kluge 2006), which typically has
more items than the question-based method. Although Decker (2014) and Lambrecht
(2011) have done initial exploratory studies of the reliability of the retelling method
compared to the question-based method, a more thorough generalizable study of the
possible range of reliability of the retelling method scores could confirm some of the
patterns Lambrecht’s and Decker’s studies show.
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Another suggestion for a method of intelligibility testing instead of the RTT
method is using the Cloze testing, where words are replaced with blanks and the subject
fills in the blanks.76 This method may be able to be developed to include a larger
measure of the language than the question-based RTT (see Simons 1989).
Further research could also clarify why the Love tests usually got higher results
and the Farm tests usually got lower results. Also, one could repeat this research using
multiple texts which are from the same topic to see if they give more consistent results.
Although this thesis is about the reliability of RTT scores, it only explores the
statistical concepts of reliability as a ratio of variances in Appendix 3. Further study of
reliability as a ratio of variance could be particularly helpful in cases with varying levels
of acquired intelligibility. Studies of reliability as a ratio of variance do not require
assumptions that all individuals who speak the same speech variety have the same level
of comprehension or even testing competency. If multiple tests (or even multiple
questions within a single test) are able to distinguish consistently between subjects with
high comprehension and subjects with low comprehension, this will be indicated by high
measures of reliability.
It is my impression that very few (if any) surveyors are currently reporting any
statistical measure of reliability, including the internal reliability which could be
calculated every time the tool is used. A literature review on statistical reliability
reporting could further explore this issue. If surveyors take the recommendation to report
the internal reliability of their results, then future literature reviews could gain a broader

76

The original Cloze testing methodology requires literacy, though an oral version was attempted by Simon’s students
in his paper (Simons 1989:12).
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perspective on possible variations in the reliability of the RTT. Because this thesis was
limited to a single age group, it would be particularly helpful to have a study which
investigates the reliability of scores obtained from multiple samples of subjects from a
given speech variety, including both similar and different samples of several segments of
society.
Having discovered that the RTT often includes some statistically significant
systematic error, it is my hope that not only will surveyors recognize and report on the
reliability of the scores each time they use the RTT, but that we press on to further
understand ways to predict and increase the reliability of scores obtained with the
Recorded Text Test.

APPENDIX 1: SUBJECT META-DATA AND INDIVIDUAL SCORES
This appendix presents descriptive statistics summarizing the meta-data for age
(Table 27), grade (Table 28), and gender (Table 29). The full meta-data and individual
scores (excluding the subjects’ names) are available from the author upon request.
Recognizing this, some subjects are identified in this thesis by subject codes which match
those in the full data which is available to the reader upon request.
Table 27: Descriptive statistics of subjects' age

Test Area
Obanliku

Subjects’
speech
variety

Age
Number of
Standard
subjects
Mean deviation

Minimum Maximum

Bisu
Busi
Basang

15
15
19

13.2
13.4
15.4

1.375
1.638
2.062

11
11
10

15
18
18

Afrike
Mgbenege
Utugwang

14
16
15

13.5
12.8
12.5

1.456
2.316
1.301

11
9
10

16
18
15

Nnam
Nkum
Abanyom

20a
15
21

12.5
11.7
14.0

1.382
1.437
1.911

10
10
10

15
15
18

UtugwangNrungeneAfrike

Bakor

Adara
20
15.9
2.267
12
Ada
a
15
14.2
3.811
9
Adara
15
14.8
2.885
11
Ekhwa
a
Two of the subjects, one each from Nnam and Ada, did not know their age.
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19
21
19
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Table 28: Descriptive statistics on subjects’ grade level

Test Area
Obanliku

Subjects’
speech
variety

Number
of
subjects

Grade
Mean

Standard
Deviation

Maximu
Minimum m

Bisu
Busi
Basang

15
15
19

7.3
7.1
8.9

1.534
1.356
0.567

5
5
7

10
10
10

Afrike
Mgbenege
Utugwang

14
16
15

7.7
8.4
7.9

0.610
0.620
0.991

7
7
6

9
9
9

Nnam
Nkum
Abanyom

20a
15
21

8.1
8.4
8.5

0.801
1.057
0.678

7
7
7

9
10
9

UtugwangNrungeneAfrike

Bakor

Adara
20a
8.1
0.899
7
Ada
15
6.3
1.387
5
Adara
15a
7.1
1.646
4
Ekhwa
a
For three of the subjects, one each from Nnam, Ada, and Ekhwa we do not have a
record of the grade.

9
9
9
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Table 29: Number of male and female subjects

Test Area
Obanliku

Subjects’ speech
variety

Gender
Male

Number of
subjects

Female

Bisu
Busi
Basang

15
15
19

12
2
15

3
13
4

Afrike
Mgbenege
Utugwang

14
16
15

6
9
3

8
7
12

Nnam
Nkum
Abanyom

20
15
21a

11
8
14

9
7
6

20
15
15

10
3
5

10
12
10

Utugwang-NrungeneAfrike

Bakor

Adara
Ada
Adara
Ekhwa
a
For one Abanyom subject, we have no record of the gender.

APPENDIX 2: TEXT TRANSLATIONS AND QUESTIONS
Obanliku test area
Bebi Love text
Story teller: Chief John Etenikang
Transcription: Zachariah Yoder and John Ofum (Male 27)
Translation: Uaaya Sunday (Male 30), 24-Jan-2011
Engineer Igula Michael A, 25-Jan-2011
Village: Bayaluga
This is a rough transcription of an oral text used for recorded text testing. The
parenthetical ( ) numbers indicate the place in the text where the playback was stopped to
ask the question with that number.
Nye m kpelɘ b gise, ʃilɘ ʃiilɘŋyeukɘnɘ k nom fɘ. (1) k rom ɘlo uw noye k ʃ,
[lekɘmɘsɘ ku oŋ koyoŋ kuyoŋ komof ng uk m tu k m k mɘ l tu k
k m ol tu

oŋuyoŋugoŋ

ŋ ]77 uʃim upke, kom f n gbsɛn ane gbeʃ ne jukpe ubeʃi ukpe okɘlɘ

gim gub ŋ b k m yɛl gɘlɘ biyi k gɘliʃ k m ik nuŋ owo ikonemɘ iye wɘ t inɘ
ob k

w ob k n

ku om k m nɘ ikpiɛfɘ libiɛ (2) uf f nɛ b nemɘn mɘ memɘn

b f bonsɘ temɘn f bonsɘ (3) ukpe mɛ b neye b bon, n

bon f n

nemen b bonsɘ

mɘnɘ ikpi li bi kpikpikpi kɘm kpɛ le bi sɘ uf nie ikpiesɘ li biɛ kpikpi l , t ŋ b neme
onole k ne g fi su, g fisu tebe ukuno lɛ g fisu , temɘn n

w n mɛmɘiɛ, il ,(4) jɛ

if ŋnɘ ikpiɛlibiɛ kpikpiŋ ng ʃigi kpiefus l ʃeʃilɘ ku i ese fu , temɘn uwo kɘl fɘg ,
nɘ bofum nɘ ikpie ikpiɛ w n me lebi sɘ l f tʃ nɘ f sɘmɘlɘmɘ gusɘmesɘ r y uno
len , okuŋ k ŋ, meʃili t ŋinɛ kono k ŋ ubɛ, konok ŋ bunobɛ ɛmɘ f nɘ ife ikpɛ libiɛ

77

We removed the portion of the story in square brackets because we were playing it for children.
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k nɘm fɘ fufum wunu oh mukun ise tʃi, m sɘg sɘ mukunis

tʃi m yeg suno

libɘmhɘtɘ lehisɘ s mɘg fi mɘnɘ oh! ooo buk mbɘ mɛ lɘle, u

ŋ melele nuŋu hɘ!

w lɘ uŋw no ɛ,(5) ɘ t ŋl n , mmm lelɘ likpjɛlimi lelɘsi lɘmiŋ we lɘfɘ liʒi kobo gɘn nɘ
(6) h ha hɘ! wogoŋ, k homɘg lɘ tɛmsɘ k sɘmɘ no lɘmɘ kɘlɘ tɛmsɘ k sɘmɘ no lɘmɘ
kɘlɘ tɛmsɘ gɘmgɘ melɘ g nomɘ gɘ n n unom nɘ bo dɘmɘkɘ k n mɘsɘ n bɘ fɘmgiye
mokuŋit ŋ ɘnifu , yelise,(7) bi ib g litɪmlie lokweimɘ gɘ gise,(8) bo k ŋ uŋw nɘ ɘnyɛ
ŋ ŋɘ, biʃig , biit ŋ igbe ifw hɘ uʃi lumŋ ʒufɘ g !tɛ!(9) ib ŋiʃ b muʃi luŋʒufɘ
g tɛ , ŋɘ oʒulɘlise nɘ ufogotumu g tɛ buʃiɘsɘ goʃi g luŋʒufɘ (10) ʃ ŋɘ
ʃokuŋtoŋm nɘ, b nɛm , miboŋkuŋ fɘk m gɘ, ʃɘŋɘ ʃ ŋɘ ʃoŋku koenɘ ko sŋnɘ w g kp
w nonɛ lebiɛ e dʒiʃeʃi l guʃinɘ to kunkemɛ guʃinuwu w n ig kpi uw nomɛ lebiɛ
lenɘmɘ eten temɘmeten im muso fe m feyeŋ b

enɘ geng fi ʃin

ŋ nobe ŋ n oy unɛ le biɘsɘ lɘsɘ biɘnɘ nim m gb gb

n ŋɘ oɛtʃo nɘ

nɘ t ŋlɘsɘ yosɘ, e bl ge

kɘg t ŋ beʃi lo f n oho koboyen , fɘm ŋ moʒufo sɘ ʃifɛ ʃɛbokuŋ tʃofo b n nɘ,
English translation, questions and answers
This is a rough translation of an oral text used for recorded text testing.
Right from my childhood there was one girl I love. I love her so much [because
each time I want to have sex with her she will accept it, the same day she will still to have
sex with me]77. She always assists me each time I ask her my parents, she will do.
Whenever she has anything whether from the road or stream and catch fish or she
removes mushroom, she will come and give it to my wife and the time I plan to marry
her (at the time I went there) her parents did not approve, her mother didn‘t approve, her
father didn‘t approve but as for me my parents accept our marriage but as for her, her
parents didn‘t accept. I must marry you. If I did not marry you as for her she said I
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should marry her and leave her parents aside. One elderly man in the, (eldest) our own
family, he called “my son.”
I said “yes.”
He ask me the woman I said I must marry, I should not marry her today is two
days the father of that girl was with me that I have told you not to marry my daughter and
I don‘t want to see you in my compound again. A! As elderly man now as he said I
became worried what brought this issue? What really brought this issue? This girl I said I
really want to marry her and I love her so much. I have told you. I said, okay, I will use
three days I didn‘t go there. I was having pains in my mind oh! This I have seen so
beautiful if you see this girl! Just leave me! Both with her attitude with her movement
that she was having in her arms aha! (you will) be surprised. I was not happy and I was
not happy this (girl) I have seen and I love so much I am not happy. Let me come out if I
take two weeks and travel when I return my mind will be cool about the girls
issue/matter. When I arrived after two weeks, a snake has bitten and killed her at
Atɛ(stream Aten). He asked how a snake has bitten and killed her at Ataah. She went
early in the morning to fetch water from Ataah (but didn‘t fetch ) A snake went and bit
and killed her that one shows me that her parents have taken her and given her something
from witch craft rituals that means (moral conclusion, by intonation and because it is my
language) if you go to marry someone‘s daughter for myself law as you are going to
marry someone‘s daughter and you see her mother refuse and her father refuse, don‘t
argue/use force because the parents have known why they are saying their daughter
should marry you probably the parents have something in mind. See what has happend
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that if you struggle too much people will now say the daughter died in my hands. As they
died in your hands, they will say I killed her. See it
Note in front of book: For all these stories when repeating the story in the
language, the storyteller would look away, once or twice glancing at the elderly man
seated next to him. (This elderly man is the one who was pierced in the third story.) He
made gestures as he told the story, such as showing where the woman had hair on her
arms or which way the road led.
Table 30: Bebi Love questions and answers
Questions
What does he like (love)?
What does he plan to do?
What did her parents feel?

Answers
a/one girl/woman
marry her/him
(they) didn‘t agree accept
(they) refuse/deny say...no.../...not...
Who called him?
an elder/old man/old person (in the
family)
senior/grandfather/big man
a chief in compound
person in the compound like his father
(plural = ½)
senior brother = 0
How is the girl?
beautiful/fine
Where does she have hair?
on her arms/hand
on her body = 0
How long will he travel?
two weeks
(two hours, days, months = ½)
(other number of weeks = ½)
When he return, how will feel?
his mind will cool down/go down/is down
mind will release him/peaceful
happy
(fine/good = ½)
(parents/father coold down = ½)
What happend when returned?
a snake bit her/him
When did she go?
morning
Key: alternate answers separated by a slash (/), optional information in parentheses
half correct (½) answers marked in italics in parentheses, wrong answers (0) struck with a
single rule (e.g. on her body = 0)
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Bebi Travel text
Village: Bayuluga
Transcription: Sampson Jato
Translation: Alang Felix, Pius Olulu
Transcription
This is a rough transcription of an oral text used for recorded text testing. The
parenthetical ( ) numbers indicate the place in the text where the playback was stopped to
ask the question with that number.
ɛniʃikɛ k dun , ni ɛkuŋ bieŋ l gussu iyɛ o kɛ kaduna, uʒdmu k ŋ du muwu mo
o k dun (1) ɛʃigɛ k dun iglo shɛ kumo ʃijɛlemo ub ng ule ule ule ule n bɘk ŋ sɛg so‘
(2) ilɛlɛ mun k k dun

iny jɛ shekumu ʃɛuku ou vill ge m ŋg un jɛ ub ng uw

kob ng nɛ ubɛʃɛ koko b ng ɛʃɛlɛ ɛlɛ bile gboo: lɛlɛ lilɛm ŋ bɛʃilɛ koko b ŋ
sh sh sh sh ɛsuŋ sh sh moto, sha sh sh ! wow! kum uʃɛ ʃɛlemoŋ, menɛ iɛ kɛp ,
kudɛmu iɛ gul for k sumu kɛpɛ mɛsulu, kɛpɛ ou kudɛmu‘o w ʃikpɛ ʃ go bɛsim bɛpɛ
ɛkujɛ id ŋ mɛʃɪm ʃil ikobo kojɛfosɛ mɛkɛk
bɛlemɛ

kɛnɛibɛ mɛnɛnɛm b gusugŋ

ŋyiŋ umoto iy

onɛ turo w n tɛomeŋ (3) b ogulu

bo nɛ iy nbo b gɛŋ l ugboiŋ ug kuloŋ ,

ɛying ubo ubo lɛmɛ g ly ŋ bo kubo lɛjɛnɛ, m y

ŋbɛ ɛbulɛ fum

nɛ kɛpɛ lɛiyɛ bɛpɛ ɛkujɛ id ŋ ɛyɛlɛ ɛkuj mɛnɛ do mɛ fɛ fuɛbis , munwɛ g fɛ okum
mgb mgb ʃh

m n kusom ɛpɛ: iyɛ usou dumu‘uo: m nug udumouo n t ŋ owo

odumouo l kosu, oʃilɛ wɛʃɛ l

mɛ

bu dubɛmɛ b fɛ bɛʃɛlɛ k bob (bɛd)
kɛpɛ mɛŋ jɛl go utɛkisɛ (5) utɪm

og nɛ (4) ɛsim m yɛnumsɛ, toŋ l umɛn bɛjɛ kulɛ
b fu bɛjɛ,

fu jɛ l gotʒyɛ, utɛ tɛchɛ l kɛsɛ

gbɛgbɛ sɛ dʒegɘlɘ omiŋ gɘgɘn , kebende me kɘkɘ
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utʃe, efɘfɘ lese kɛŋ mɘnɛ le odumowo bisɘm kin inɘsu ʃi ntʃ ɛ ʃowemɘ in ,
yɛg

lesɛk kubulɘ ʃɘl ʒi

t t ɛto (6) inɘ uduwo utɘ utututo w bɘl gɘ s tʃ

l mɘn su, m le sɛk om nɘ udum , lefum ɣ k l l
bɘle bɛ l kusu it ŋɛ
(7) mekɘkɘ efuvɘmɘ

em

kub kuw

nɘobo

aku b ŋ kuwu kitoŋ kub ŋ abɘ we

bɘ we bɘle bɛgbɛ l g su a kub ŋuw , fumɘso,

d w mekɘkɘ fɘfɘmenɘ bikuuwo ne sɘ bi y wo k no dum

owo kɘnɘ k no bi yeg ebɘlɘ fɘm nɘ ,eh ofoyo(now) u me efɘf nɘ tʃ kudʒi k m
mɘn ufugu uwa ef zɘ fɘfɘg ,s s n l s

dʒ l dʒu ume (8)

me nɛ ikm biye l

utʃiemen ʏe ge ki w ikpi kiyub k me ikob iʒu mekiŋ gb gb gb gb ile id ŋ
m i, (9) ile f

buʃi un k s m iledoŋkiŋ lihwe no, tʃieme ŋ me e bif nɛ gɛm bu

fɘlɘkpe bi fɘ nɘ moyim (10)
English translation, questions and answers
This is a rough translation of an oral text used for recorded text testing.
As I was going went things village home Kaduna greet friend my when I reached
Kaduna I discovered the place was very big at Kaduna. A very big place I have not been
to the place before. Before then I thought Kaduna was a very small place, a village I
thought it was just a small place like this that to my greatest surprise dismay it was a big
and open place and see many lights, houses, cars wow! This place is big to Uwashi
(pagan god) they took me to the place, where I visited my friend , that I went his house
from where I alighted to my friend’s place, there is a distance you pay five naira I didn’t
have kobo in my pocket while standing there for a while he saw somebody the same
place I comes from [that is someone of the same ethnic group], the boy now saw me
there, he comes from there now asked how do I, I told him I am coming from this place
He now told me to cross the road that this tar road goes there these cars go there I
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crossed the road to the other side, from the right to the left, I cross and went to meet him
the person asked do you have five money? I said no I don’t have. Don’t worry. I entered
the vehicle and the person took him to the friend’s house I reached there a friend of mine
from home he was acting with me as if I am a stranger the friend didn’t know he pound
his own food eat, only called his other friends the bed they were sleeping on top then they
took the mat and spread under where I sleep on the mat on the ground. They will march
legs and pass go and sleep with the wife on top. After some time I told my friend, my
friend, I am going. The suffering is too much for me here. As I went there even one day
he never bought even a bottle of wine that my friend collect a bottle of wine you have
come from home. No, he never stretched his hand with me even one day he never my
friend come out that I will see you how town is, I will show you how the is, since you
have just come from home to show you how the town is, he never told him. One day I
told him that my friend I will not stay here, I will go to Kano because my friend is there, I
will go there. He told me that “I have heard now” so he asked him to give him some
money the wife should not worry him he had head, the following day in the morning he
early left. The wife told me that I should prepare my things because the husband went to
where he will take permission so that he will come and give me money. I stayed there
until 5 o’clock strike, before he come to his house, 6 o’ clock in the evening he comes,
the first thing he asked the wife “has he gone”?
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Table 31: Bebi Travel questions and answers
Questions
1 Why did he go to Kaduna?

2. How did he see Kaduna?
3 Who did he see?
4 How did his friend treat him?
5 Where did he sleep?
6 What did his friend never bring
him?
7 What did his friend not show him?

Answers
to greet / visit / see his friend /mate.
village/Bebi person
person from our side
(friend from Calabar = ½)
(only) pikin = 0, his own son = 0
their pikin/child = 0
brother to friend = 0
greet inlaw = 0
big/ large (town/village/ place/country)
A brother/friend /person from the place
(like a) stranger/visitor/outsider/newcomer
(on a) mat/(on the) ground
Drink/wine/malt

(How) the town (is)village/place/country/city
no wakka on street
8 When did his friend go?
In the morning/early=½
9 How long did he stay there?
(until) 5 o’clock (5 times = ½) (o clock = 0)
10 What did he ask his wife?
Has he gone?
Key: alternate answers separated by a slash (/), optional information in parentheses
half correct (½) answers marked in italics in parentheses, wrong answers (0) struck with a
single rule (e.g. on her body = 0)
Bebi Farm text
English translation, questions and answers
The Bebi Farm text with its questions is currently unavailable. Thus instead of a
translation of the recorded, text, the only record currently available in English is the
audio recording of the English telling of the story which was narrated prior to the
recording of the Bebi telling of the story which was used in testing. What follows is a
transcription of the English telling of the story, which probably has slightly different
content than the retelling in the Bebi language which was used as the recorded text in
this study.
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Let me tell you a story about one day. The person is also here. He’s closer to me
here. Sitting by me here by my right. One day we went for a hunting, for a hunting.
That is people use to go to bush, hunting for animals. Then, person used to go there with
spear, spears and arrows with gun. So, as they were shouting, cutting grass is coming
cutting grass is coming, somebody carry his spear, pin.. on the ground. And I dey [I am]
I am shouting that side, That.. cutting grass coming cutting grass coming. Meanwhile I
dey here [I am here]. “I will come here pin am [him] for ground.” Then.. carry my gun, I
am waiting for that cutting grass. Eventually somebody who is pursuing the cutting grass
on that side who is eeh inside the bush now—a person who is running cannot see very
well—he just came, cut that arrow here, chuk (pierce) you here, among the intestine, [At
this point the storyteller is pointing at where the other man present was pierced by the
spear. This information cannot easily be figured out by listening.] Come open the belly.
[At this point in the elicitation there is a conversation between those eliciting the story
and the narrator about whether the spear was thrown to wound the man. The storyteller
clarifies that, rather, another man pinned (stuck) his spear into the ground so that he could
use a gun, and that the other man was running through the grass and ran into the spear
which was stuck in the ground.] His attention is not on the ground, he never check the
ground and see what is happening. Chiap! Before we know, Alarm done blow. They
throw the thing [this sentence unclear on the recording]. The whole gathering, the whole
hunting close [they stopped hunting].
The official grading sheet of questions and answers is also currently unavailable.
The list of answers in Table 32 was reconstructed from the answers of two Bebi subjects,
identified by the codes E4 and E15. Examples of possible questions which may have led
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to these answers are given based on common patterns I have used in constructing
questions.
Table 32: Bebi Farm questions and answers
Questions
1 What were they doing?
2 What is coming? OR What are they
hunting?[The first is a better
question.]
3 What were they shouting?
4 What was in the ground?
5 How was he running?
6 What came out?
7 What will happen to the man?
8 How is the man today?
9 Where did the spear wound him?
10 How does he walk?

Answers
hunting
[ubie] (transcription of word in Bebi, if there
is some sign the subject knows what it means)
/ grass cutter / cutting grass
catch, (catch, catch!)
spear / something chuk (pierced) for ground
fast
intestines and blood
(he) will not die
alive
on his side / ribs
bend one side / moving on leg (walking on
one side)
Note: The questions in this table are only examples of the kinds of questions which may
have been used to elicit the given answers. The actually questions are currently missing.
Key: alternate answers separated by a slash (/), optional information in parentheses
half correct (½) answers marked in italics in parentheses, wrong answers (0) struck with a
single rule (e.g. on her body = 0)
Utugwang-Nrungene-Afrike test area
Obe Nrungene Love text
Archived on 12 February 2014
Village: Oboso
Narrator: Chief Clement Ori Oga
Transcription and Translation: Zachariah Yoder and Rafael Abon
English translation, questions and answers
This is a rough translation of an oral text used for recorded text testing.
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My wife, the one that I marry, in my life, her name is, Agbo Ori, Oga, (1) or Afu
the one that I marry, she so beautiful enough so beautiful, beautiful, (2) the time I went to
marry my woman, another man, came, the woman did not fit with him, (3) he wanted to
take her from me, (4) I said no, I have married my woman and killed a goat, (5) he said
he wanted to come and take her from me, he will not take her, a woman is just like
[agbotu], he said the woman wants someone who will stay with her always, (6) a person
that will just stay close, I was not always sitting in one place, (7) This man come and take
my wife, and go with her, I love the woman, I will not allow her to go, (8) the person that
take my wife from me, I went and pursued him with trouble, fire him with trouble with
my wife, (9) I now came and collect my woman from him, carry her back to my house I
love my wife, the woman loves me she born four children for me (10) I have my wife he
now come and deceive my wife from me, he said I should give the woman to him to
marry, I say “no she’s my wife”, this woman that I marry we are still with ourselves up to
today, the time the woman went to the other man to live with him, I did not allow the
woman to go and marry there, The time I stood up with action, I told the man that I am
the one that he say he marry the woman, wants to come and marry her from me, he
cannot, this woman she is for me, God give everybody his own, this is my own, my own,
my own, go and marry your own, start from there, I fire him with trouble, he now leave
the woman for me, now I and my wife, we are still together, still my wife, up to today,
she gave me four children, if not two died there would have been six, am I not trying for
those (that I have), as I am now, God give, she is still alive, I am still alive, when God
takes the two of us, we will go and marry, where we are going, glory be to you, glory be
to you that hear me, glory be to the white man that will come and collect my word, the
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word that I speak and mystery. A woman is just like a cloth that we wear on the body, it
is fitting, everybody your own will fit you, my own will fit me.
Table 33: Obe Nrungene Love questions and answers
Questions
1. Who is Agbo Ori
Oga?

Answers
(his/my) wife / his woman / the person that he married
(wife of friend = ½)

2. How is she?

beautiful / fine well / fine good character / looks good
(fine (greet) = ½)
(not) fit him / (not) suitable / not belong to him / not match
with him he didn’t reach to marry (not meet another man =
½) (is not his wife = ½), (not supposed to marry that girl = ½)
Commentary: This question is difficult because if the students
miss the subject of the question (the woman) they may answer
that the man did not agree for the other man to marry her.
marry her / take her from him / carry her (from him) / collect
the woman (he will give the woman = ½) (subject mgb1 gave
this answer) ((carry woman) give him/her=½) (give women =
½) (accepted to give her out = ½) take it = 0, carry daughter =
0 (mgb13 gave this answer, see also mgb8)
goat cow=0

3. What did the
woman not do?

4. What did he
want to do?

5. What did he kill?
6. What did he say
a woman wants?
7. Where was he
staying?

(someone who) will stay with her / will sleep with her / close
to her / to be with her
(care = ½)
not in one place / not too steady / here and there / not allow
him to sit down

8. How is the
woman to him?

he loved her / he likes her

9. What did he do
to the man?

pursued him with trouble / quarreled / fall into trouble / fight
him/ went to him and there was a problem

10. How many
children did she
give him?

four

Key: alternate answers separated by a slash (/), optional information in parentheses
half correct (½) answers marked in italics in parentheses, wrong answers (0) struck with a
single rule (e.g. on her body = 0)
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Obe Nrungene Travel text
Archived on 12 February 2014
Narrator: Chief Clement Ori Oga
Transcription and Translation: Zachariah Yoder and Rafael Abon
Village: Oboso
English translation, questions and answers
This is a rough translation of an oral text used for recorded text testing.
One certain time I should talk a story, the story I want to say now. One certain
time, my people send me to Lagos, (1) We went and do small thing and greet people that
are there, the people that say Irungene, the people of Irungene at Oboso, the one at Oboso
that are in Lagos, I went there to Lagos, Armed robbers were worrying us on the road, (2)
After leaving the criminals, moving again there is another in front, there are more
criminals, after leaving the group the motorcar spoil, like that like that we move from that
place to Lagos, then in the morning at six-thirty, before I get to where I am going the
time we got to Lagos on the way to soldiers barracks, we were there, I don’t know where
I am going, I don’t know, (4) We were there, As God was helping [literally: God gives
things] (4) someone, the person from Oboso came and passed I now call the person that
he should wait, (5) I now asked the person where he is going, He now said I should wait
for him that he is coming, let me go where I am going, I will come back, I was there, after
passing now to two o’clock, I was still there, I thought he will not come back again, (6)
All those people that are looking at me, I don’t know them, I don’t know that the first
person I called, the Irungene person, the person from Irungene, he was there then later he
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came back, he now came back and met me, he now carry me, move to his son’s place, (7)
he now went there and dropped me, after he reach there the son of his own son they were
happy, Then the wife they were happy now come to me and shake me, greeted me,
people continued coming “a stranger was around, a stranger was around” at that time I
went and took my bath, (8) after bathing I changed my clothes and took another and wore
it, (9) now sent from one person to another, and now said “there is a stranger around, a
stranger around”, I now came and greet him, I was there I stay there two days, (10) the
next two days people were there carrying me from one place to another, I now move
from one place to another driving moving from one place to another, they now carry me
went and saw good places [the story continues from this point but is not transcribed or
translated].
Table 34: Obe Nrungene Travel questions and answers
Questions
1. Who sent him to
Lagos
2. What happened to
them as they went?
3. What doesn’t he
know?

4. Who gives things?
5. What did he tell the
person to do?

Answers
(his) people
(family people = ½),
parents = 0, family = 0
thieves / armed robbers (attached them)
(only suffer = ½, only attacked=½)
(only hard (i.e. difficult) = ½)
food was hard for them = 0, tired = 0
where he’s going place he wants to go
(where he is = ½, the place = ½, the place they were
leaving he did not know=½ subject mgb3 gave this
answer)
((thieves took him) went to a place he didn’t know=½)
area = 0
God
(Jesus = ½)
wait / stand / stop
frequent wrong answer: to buy something = 0
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Questions
6. What did he think the
man will do?

7. Where did they go?
8. What did he do?
9. What did he wear?

10. How long did he stay
there?

Answers
not come back / did not know that he will come again
/ the man will not come again
(not see man (again) = ½)
(thinks will come, he no come = ½)
(man did not come back = ½)
come back = 0
son daughter child’s house children’s house
(children = ½)
(take) bath
other (clothes) / new clothes / change clothes[rare
answer]
“some clothes” = OK, (Only for subject with code
utu2)
two days
(two o’clock = ½, two hours = ½, two months = ½)

Key: alternate answers separated by a slash (/), optional information in parentheses
half correct (½) answers marked in italics in parentheses, wrong answers (0) struck with a
single rule (e.g. on her body = 0)
Obe Nrungene Farm text
Archived: June 15, 2009 by Carol Magnusson)
Village: Oboso
Narrator: Chief Clement Ori Oga
Transcription
This is a rough transcription of an oral text used for recorded text testing. The
parenthetical ( ) numbers indicate the place in the text where the playback was stopped to
ask the question with that number.
On ngung o bong re africhi yi bi ruh ikem ire mgbang bidang re. Ijie bi voh
ikemre utsu eh. Echi esana me reh (1), njie yi oshi. Oshi o-lom mi nkung zeh adah e neh
osungoh o sung mi (2). Onyung weh nyere ne oshi o lom reh. Itsen jieng shi reh mgben
mgben n rah rah ishimu riche iyi imieh (3). Ijie chem ikem beh jie ke. Ntchem meh soh
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reh ada ota kung beto ka re mi (4). Kung jieke beh otsu. Oyiyie obong ota rung eneh. Mi
mbeh rah ritche ke reh (5). Nkung riche tung feh o kung kwam kwam kwam ogop ishang
oshi ifeh (6). Ojeh mi eneh oshi weh olom e mi yieh ekung mi bu gwereh mi ine ki oni
weh ochshi osi. Njie ke (7) okung ochichie ke mi nkwe nfam nyie ebung (8). Nti ine oshi
betsu ritsi. Ada ota kung okor, reh ribor, ikobu ititie jie ke oni weh ochi mi oshi kung jie
(9). Ota tung mi. Ebieh nsimu betia oni weh okwe mi kporoh (10). Onyung weh ada kpa
kpa kpa ore ijie sore ada okweh igwe ngben me kingjie fekeh meh jie oshi mbeh fere.
English translation, questions and answers
This is a rough translation of an oral text used for recorded text testing.
The parenthetical ( ) numbers indicate the place in the text where the playback
was stopped to ask the question with that number.
Once upon a time, very early in the morning we went to a fallen palm tree at
5:30 am. We went to the fallen palm tree at dark before dawn (1). I went and walked on
a snake. The snake bit me, but I told my father that an ant stung me (2). At that moment
I didn’t know a snake bit me. We went a far distance and I saw the back of my leg
swelling (3). I tapped a fallen palm tree and returned. I was not able to move and my
father took my palm wine (4). We went home from that place and one woman told me to
come so she could come and see my leg (5). I showed her my leg and she scraped,
scraped, scraped and removed two snake teeth (6). The woman told me that I was to go
to the traditional man for the snake bite. I went there, (7) drank the medicine, vomited
and had diarrhea (8). I stayed in that place twenty days. My father took a hen, kola nut,
six pence money and gave it to the man who treated me (9). He discharged me. I
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returned home with my caregiver (10). At that time my real father had died a long time
ago. So I recovered from the snake bite and I am here now.
Table 35: Obe Nrungene Farm questions and answers
Questions
1. Where did they go?
2. What did he tell his father?

3. What did he see?

4. What did his father take?
5. Who wanted to see his leg?

6. How many teeth did she
remove?
7. Where did his father take him?

Answers
Fallen palm tree / tapping (to go get wine/ikem)
(palm wine only = ½)
That an ant stung him / ant chuk him / ant bite him
(ant only =½)
(something sting him = ½, mosquito bite him = ½)
snake bite him=0 something bit him=0
interesting repeated wrong answer: he go and piss
my leg swelling / leg become big/
(back of) his leg swelling / feet very big (swell =
½) (wound on leg = ½) (leg rotten = ½) (buttocks
swelling = ½) (heart swollen = ½)
wound only = 0
Palm wine / wine / drink / [beto] (with description)
Interesting repeated wrong answer: car / motor = 0
One woman / a woman / the woman / a girl / one
mother
his daughter = 0
two

Medicine man/traditional man/doctor / native
doctor/hospital/treat snake place/to herbalist/
the man who is doing snake (bite)
8. What happened when he took
Vomit, excrete feces / vomit & pass / vomit &
the medicine?
shit, / vomit & go to toilet / vomit & push
(vomit & urinate = ½ , vomit = ½)
9. What three things did the father Fowl & kola nut & 6 pence kobo / 60 Naira / 600
pay?
naira (pence, money)
(one of the three wrong = ½)
two of these three wrong = 0
10. Who did he return home
Guardian/caregiver / person who is staying with
with?
him / person who take care of him / person who
took him / person where he give kola / He was
living with another woman
(Father = ½)
Key: alternate answers separated by a slash (/), optional information in parentheses
half correct (½) answers marked in italics in parentheses, wrong answers (0) struck with a
single rule (e.g. on her body = 0)
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Bakor test area
Nkim Love text
Narrator: Sunday
Transcription and translation: Zachariah Yoder and Joseph Uga Utogor
English translation, questions and answers
This is a rough translation of an oral text used for recorded text testing.
The parenthetical ( ) numbers indicate the place in the text where the playback
was stopped to ask the question with that number.
Are you hearing? There is one girl, my wife, she is in my house now, (1) so
before we start our love every time I passed by she and her father working in the
farm, (2) in the farm cutting rice, (3) as I as passing by to my farm, (4) when I saw her I
greeted and they responded, (5) I will purposefully (greet) since I am in love with the
girl, (6) and I have never spoken with her before and I ask “when I greet you never
respond”
“Are you not the one I begged an empty rubber paint and you refused to give
me?” (7) “(laughs) empty rubber paint I have already used and left there empty”
“I have begged you the empty rubber paint and you refused to give me, don’t
greet me, go away (8) It’s like there are some people you like much, go and give them”
And I said “no You have not ever begged me a rubber paint before”
She said I have begged you
I said No, but since you say so, I will bring it for you
She said, “which day”
I said “today evening. (9) There is a place I will go and keep it”
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and she said “true”
and I said yes
and she said “don’t lie to me oh!”
and I said “no”
she was staying at Igoli and I was staying at Ishibori, and I tell her where I will
keep it and she went there That very day she went there to carry it she told the person that
she went there to carry the rubber in his place, he said he said I should come there the
following day that very time U! (exclamation) I saw the person and the person said your
person have come to carry his thing, he said you should come the next day that very time,
I said “truly”
He said “yes”
I walked around and my heart was still there (10)
I walked around my heart was still there
and I went there that very day
I went there and she was sitting. ha! have you come she said “yes”
“How are you?”
She said “fine”
and I said “why did you call me”
She said “nothing I only tried to say thank you for what you gave to me”
[The story continues for 5-6 minutes after this point, but the translation and transcription
stop here]
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Table 36: Nkim Love questions and answers
Questions
1. Where is his wife?
2. Who was she with?

3. What were they doing?
4. Where was he going?
5. What does he do when he
sees her?
6. Why did he greet?

Answers
(in the) house / home
(outside the house = ½)
her father
(father’s children = ½, parent=½, parents = ½)
with his daughter = 0
cutting rice / harvesting rice
(eating rice = ½, planting rice = ½)
(to his) farm
greet

he loves / likes her
did not like = 0
(surprising how many responses are “not like”
somebody)
7. Why did she not greet?
he refused to give (an empty rubber pain)
8. What did she tell him to do?
go (away)
9. When will he bring it?
today in evening
(today = ½, evening = ½, that day later = ½)
10. How did he feel?
mind/heart was still there
happy = 0
Note: Many answers of “happy” in Abanyom
Key: alternate answers separated by a slash (/), optional information in parentheses
half correct (½) answers marked in italics in parentheses, wrong answers (0) struck with a
single rule (e.g. on her body = 0)

Nkim Travel text
Narrator: Sunday
Transcription and translation: Zachariah Yoder and Morphy Ute
English translation, questions and answers
This is a rough translation of an oral text used for recorded text testing.
The parenthetical ( ) numbers indicate the place in the text where the playback
was stopped to ask the question with that number.
I was in Ishibori, I work at List Ngbaja’s house, (1) some white man he was
working with Wayas they call him Sati He’s a white man (2) So he came to see the

190
painting work I was doing He wanted to go and live there in that house, immediately he
went there to see me.
He said Ah! Am I the one who is painting this house? That what if he takes me to
Lagos to go and paint his house for him
I said “Master anything you say I am with you Anywhere you say I will follow
you Even if you say we should go farther than Lagos I am with you.
“Which day are we going?”
I said “I am hearing with you this very one I am involved in, it is finished, it is
just left with the door frame to touch then. I am finished.”
He said Okay that he has given me one week that I should make preparation for
everything so that we can move/go
I agree with you
He said before me and him move how is it going to look like
I said sir I don’t know what he is talking
He said my wife and my children
I have not seen the work with my eyes me I have not know how long he will talk
So he will be the one Who will tell me how he is going to do for me
From 1983 I m telling you people a story He came out with two thousand Naira to
come and give me He said I should collect so that I can use it to settle my family
problem. so that the wife and the children, hunger will not disturb them (3) he does not
know how long they will sleep/stay there in Lagos, I should collect this to settle them or
lets go, let’s go so that we can go, when we reach on the way oh oh oh Master if you can
see where he take me to—a white man—he take me there we eat we drink wine (4),
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chicken, he gave me the whole of the chicken for me (5), I eat chicken I can’t finish it, (6)
I put it in water proof [English] I was unable to eat so I determined to take it to Lagos, I
went to 23 Marine Road Apapa [Address in English], see the way the man handled me
with care/fine fine, He never did anything that will hurt me I never did anything that will
hurt him we are happy with ourselves 'til I went to work the work, I am going to paint the
inner aspect of it, (7) the man said the outer aspect of it is not ready yet, I now finished all
the work, immediately I finished, he removed money (8) for me he never take me to the
upper aspect of it, I now entered into a plane and drop at Enugu I now entered into a car
to Abakaliki, From Abakaliki to the house, (9) so there was no problem the travel I went
to I feel very happy, (10) I still want if I have somebody who can take me to that very
place I will be grateful.
Table 37: Nkim Travel questions and answers
Questions
1. What was he doing at List
Ngaja’s house?
2. What kind of man is Sati?
3. Who will not be hungry?
4.
5.
6.

7.

8.

Answers
working

white (man / person)
his wife and children / his woman and son
(wife = ½, children = ½)
What did they do?
eat and drink
(eat = ½)
What part of chicken did he whole / all / full
give him?
What could he not do?
finish it / take all / eat all (he didn’t eat it = ½ he ate
it all = ½) Interesting common answers: lap, stomach
Also many guesses e.g. leg, breast
Which part did he paint?
inside / inner / in the house, room = 0, wall = 0,
sides = 0 Interesting wrong answer: A few in Nkum
mistake “nwoli nwoli”[check trans] for “wall” = 0
What did he remove?
money
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Questions
9. Where did he go from
Abakaliki?

Answers
home / house / his village (room=½)
Only 3 & 2 responded village (in Nnam and Abanyom
respectively), one of which said “house” when
prompted
10. How did he feel?
happy / sweet
Key: alternate answers separated by a slash (/), optional information in parentheses
half correct (½) answers marked in italics in parentheses, wrong answers (0) struck with a
single rule (e.g. on her body = 0)
Nkim Farm text
Storyteller: Sunday
Transcription and translation: Zachariah Yoder and Christopher Nkita
English translation, questions and answers
This is a rough translation of an oral text used for recorded text testing.
The parenthetical ( ) numbers indicate the place in the text where the playback
was stopped to ask the question with that number.
Are you hearing? I left this place to my farm. (1) I went there to check my trap. I
don’t know that somebody went and set trap beside my farm. If not for the sake of the
shoe that I put on my leg, (2) the trap would have cut off my leg. (3) Very mighty
trap (4) O don’t know I was looking somewhere and I heard “jugup” “jugup” on my leg
before I should discover o’o’o [surprise] trap have caught me and on the leg as trap has
caught me hey! I shouted and called my wife (5) that she should come-oh trap has caught
me-oh the wife asked “where” I said “beside my farm”, wife asked who came and set this
trap I said “I don’t know who set it” (6) the wife ran she tried to press her leg on the trap,
the leg is not firm, now I ask her go and carry some staking stick there, (7) we move
gradually to where there is a root of a tree, root of a tree is there, she put that thing under
the root as she put that thing under the tree she press where you press le, she press it and I
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remove my leg. If not with the help of the rain boot the chuku chuku [spikes] would have
injured me, (8) it would have cut off my leg. This type of thing surprised me. How can I
who planted farm, then you came and set a trap, are you planning to kill me? I know he
didn’t set this trap because of me, he was in search of animal he has seen the foot print of
animal. Me I don’t know I was just walking on my own, and I went and put my leg into
the trap, that trap would have injured me, it means that [bystander asks: did you see the
person?] The person I didn’t see him. (9) I remove the trap and kept it on top of a heap,
we hunters, any hunting thing, we don’t carry it. Your friend’s hunting thing you will not
carry you see it you keep it there. If I hit it I remove it and keep. He will come and see it
he will know that somebody has shoot it [released it], so I did what we always do as
hunter and if it is a human you will know and if it is an animal you will know who did
it (10). as I shoot it and I keep it, I could not see the person and I have stayed long and I
went there the person has carried the trap, so it is not bad because nothing happened to
me and I have known that if the person set the trap that I should come and fall it.
[The rough transcription of the stories continues for another 7 lines with no translation.
This point in the story is near the end of his discourse.]
Table 38: Nkim Farm questions and answers
Questions
1. Where did he go?
2. What did he wear?

3. What would the trap do (if he
didn’t wear it)?

Answers
farm
shoes / slippers
Interesting note: many Nkum answered
“leather cow skin” which is how they interpret the
word that the storyteller used for shoe
cut (off) his leg / cut him on the leg
(wound him=½, hold/catch his leg=½, cut only=½,
cut him=½)
cut his hand = 0, cut into two = 0, cut his
slippers = 0, cut the pant = 0, catch the animal = 0
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Questions
4. How was the trap?

Answers
(very) big / mighty / strong
looks very dangerous = 0
5. Who did he call?
(his) wife
6. Who set the trap?
he doesn’t know
7. What did he ask her to get?
yam stick / staking stick
yam only=½, stick only=½
8. What would have injured
chukuchuku / spikes / nail / teeth
him?
Also correct: “trap touch him to bone”
trap only=½ (but with other clues that the person is
guessing trap may also be a wrong answer i.e.=0)
9. Where did he keep it?
on a heap / in a heap / head of heap
up only = 0, head only = 0
The interesting thing about wrong answers in Nnam
and Abanyom is that many understood “head” or
“up”, but could not get “heap”. Many said “up of
the stick/tree” = 0
10. What will the hunter know?
if it is an animal or a human (that did it)
(animal and human = ½)
(someone has carried = ½)
animal only = 0
Key: alternate answers separated by a slash (/), optional information in parentheses
half correct (½) answers marked in italics in parentheses, wrong answers (0) struck with a
single rule (e.g. on her body = 0)
Adara test area
Narrator for all three Eneje stories: Friday Kabo, male, 20 years
Translation and transcription for all three Eneje stories:
Hosea Bitrus male, 15 years, Zachariah Yoder
Village: Barga
Eneje Love text
English translation, questions and answers
This is a rough translation of an oral text used for recorded text testing.
The parenthetical ( ) numbers indicate the place in the text where the playback
was stopped to ask the question with that number.
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How I start my life before I married we sat with one who is called Solomon. I
heard that there was a party in Okrakilo and we said “Kai, [“Oh!”] it is better there we
should go to the party.” We went to the party. So we are in the party, tuck in well (eat
well) at that time and do “guy” [showing off by looking good]. A “guy” very well. At
that time money enter hand well we are there and we saw one girl. (1) When I saw the
girl and the girl saw me, A’a! [Expression of good feeling] We are dancing, (2) we are
there, we are there and I tell my friend that “kai” [“Oh!”] “You see that girl who is
dancing? Please call her for me, (3) and he went and talked to that girl, “kai!” [“Oh!”]
one boy is talking with her, she did not refuse and girl came. and came and hear what I
tell her and our discussion start we discussed very well and we leave, and we discussed
together we will meet again that I will come to their village. (4) And the day come I am
not having money, (5) there was one who is called John at Barga, and we meet with him
[that is with John] at the market and he [that is with John] is buying dawadawa [locust
bean paste used as seasoning] (6) and I said John are you buying dawadawa. And I said
“Truth, I have a problem. I need money of five measures of dawadawa” (7) and he said
“Shi kenan” [That settles it that’s all] and he remove and give me the money. When
John gave me the money I have one person who is called Saidu. Kai! [“Oh!”], Saidu, I
want to go to Ob , I want you to carry me, how much should I pay you (8), I said that he
should tell me how much he will carry me let’s go me and Saidu, me and Saidu and we
reach Gora and our machine spoiled at Gora and I am walking with my friend who is
called Gagre (9) join with Saidu to Ob . When we reached Ob , we are discussing so, we
are there nobody to tell him to go and call her (10) we meet with one girl who is called
Adiza and I said “kai” [“Oh!”] come make you come and call one girl for me she said
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people have already slept (11). Where should we find a girl and call her at this time?
And I said “Please sorry, stand and know their door. She knock their door, and they
opened, her mother asked her that the boy is from where Adiza said he is from Barga son
of who in Barga, and she said I am the son of Robo and her mother laughed, laughed,
laughed, and she tell her that they should tell him he should enter house that’s all.
Table 39: Eneje Love questions and answers
Questions
1. Who did he see?

2. What were they doing?
3. What did he ask his friends
to do?
4. What did he say he will do?
5. What did he not have?
6. What was will John buy?

7. How many measures did he
want money for?
8. What did he ask Saidu?

9. What happened to the
machine?

Answers
young woman/(one) girl
(Female only = ½ , Woman only = ½)
Old woman = 0
dancing (will dance = ½)
to call/find the girl/her (for him)
(fetch/catch girl and give him = ½)
see/visit/meet/come to her/their village/town/house
money
[erehwe] kalwa/dawadawa (locust beans/dadawa)
Note: Grace’s interpreter seems to interpret
“erehwe” as peeled groundnut.
five
[Note: He will not use money to buy dawadawa]
how much he should pay him/give (to carry him to
Obo) (how much will he carry him?/he will pay =
½.) (take him he should give money = ½ ) (find
money for him = ½) (how much Only = ½) borrow
money = 0, give him money = 0 how much does
he have = 0
(It broke down) The answer to this question does
not matter as it was not graded or used in the
results. Instead an eleventh question was asked.
This was so that the playback for the next question
would not become longer, keeping the focus of the
question on the correct part of the audio.
didn’t find anyone nobody
sleeping / layed down / have slept

10. Who was there to call her?
11. What did she say the people
are doing?
Key: alternate answers separated by a slash (/), optional information in parentheses
half correct (½) answers marked in italics in parentheses, wrong answers (0) struck with a
single rule (e.g. on her body = 0)

197

Eneje Travel text
English translation, questions and answers
This is a rough translation of an oral text used for recorded text testing.
The parenthetical ( ) numbers indicate the place in the text where the playback
was stopped to ask the question with that number.
One day I sat and I said “Kai, I am supposed to go to Kaduna because I sat here
and my mother is in Kaduna (1) and I hear a story that she was sick (2). In the evening I
should go and see how she is looking” (3) and I start at, for example, six o’ clock in the
evening to Kaduna, A’ [exclamation] when I reached Kasuwan Magani a motorcar
[English word] has an accident [an English word] there and the motorcar [English] which
has had an accident [English] there that fall is not our own. Our own is at the back and
their own is in the front. Those who are in the car, especially [Hausa word] truly [Hausa]
fire burned a lot [‘a lot’ is a Hausa word], (4) there so the person who put me in the car he
is very much [‘very much’ the same Hausa word’] a liar, he is called Danladi (5). [A
listener asks “Which Danladi?”] In Maraba at Fro house. That man if they said he is a
liar, he know where lies come from, so when he heard that his motorcar fall since he saw
the time that we traveled and he went to the house and said “Ai” [Exclamation], he was
following the back for sure he met the motor car, fire has already burned me and he saw
my leg and recognized me (6) so I am there and people came to Kaduna and I saw my
brothers Matthew and Saidu and I said “What happened” they said “Ai” [exclamation]
they had come to check, the father said they should come and check (7) and see because
they hear a story that the motorcar fell and that I was inside, and I say “Kai”
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[exclamation] that motorcar, we are just following it from behind, I am not in that car, the
thing make people afraid at home and I said nobody should fear my life and by then they
went and told people in the house and everybody’s heart has calmed down. And I told
them that when they reached the house they should tell people that I am coming back
tomorrow for my going tomorrow (8) and [this appears to be the start of a second
experience, but it was narrated without any break] a small fight started in Kaduna in the
night (9) and the place where I am living at Nassarawa Kaduna that is the place the fight
start, the fight start there Muslims are plenty, the fight is for Muslims and Christians and I
said if I stay there let the fight not meet me there and nowhere to run and I told my wife
that this thing happen like this (10) since we have effort/trying we can walk with our leg
to Romi, let’s run and we stand [get up] in the night, we run, run, run, run without
stopping when we reach we knock our father’s he said What happened in the night like
this I said truly it is a fight that happened in Nassarawa that is why we stood in the night
because we should come and sleep here tomorrow we went home, “We stood [got up]
like this without fighting weapons” [this is an implied question from the father, “Why
didn’t you take weapons?”] if they block us on the road. However, God saved us we
reached safely. No problem we should sleep, so that is the story that happened in Kaduna.
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Table 40: Eneje Travel questions and answers
Questions
1. Who was in Kaduna?

Answers
his mother/old woman/grandmother

2. What story did he hear?

[his mother] was sick/not well/not
feeling fine
evening
fire burned it. [if accident: prompt,
what happened?]
lie / he is a liar
(his) leg
the father/granny
tomorrow

3. When did he go?
4. What happened to the car?
5.
6.
7.
8.

What does Danladi do well?
What did Danladi see to recognize him?
Who told them to come check?
When did he tell people he would come
back?
9. When did the fight start?
in the night
10. Who did he tell?
his wife.
Key: alternate answers separated by a slash (/), optional information in parentheses
half correct (½) answers marked in italics in parentheses, wrong answers (0) struck with a
single rule (e.g. on her body = 0)
Eneje Farm text
English translation, questions and answers
This is a rough translation of an oral text used for recorded text testing.
The parenthetical ( ) numbers indicate the place in the text where the playback
was stopped to ask the question with that number.
One day in the morning, to stay like that will not help me, (1) so I carried yaji
pepper I go find a rat. (2) I dig coco-yam put in my pocket with fire. When I reached the
farm/bush I found a hole. I am digging that hole; I put hand inside that hole, whether I
will get small sand where the rat is (4). I know the rat is there, but don’t see the hair (5).
I am digging the hole a snake is inside I put hand (inside) and felt a closed place, and
opened it with a hoe where the closed place is the snake pushed his body draw that draw
that sand there. Okay, when he draw that sand there I used that small hoe to draw so that
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I can get a chance to open that hole and put smoke before I finished drawing that sand I
saw the snake’s body (6). Stand up slowly [said in Hausa] from there I stand up, I carry
my hoe put on (my) shoulder then I ran. My cocoyam and my pepper I ran and I left it
there (7), the only thing I carried there is my hoe I am holding it only that hoe I put on my
shoulder and ran from there even grass touches me I will run (thinking it is) I am thinking
it is that snake but that snake has gone his own way. That is the first story. The second
story. I come and collect a fishing basket, (8) from one old man called Duka at Barga; I
collect two of that fishing basket (9). I went and put them inside a deep place in the river
called Mawo Nochwo. When I put them inside that deep place (I left them) three days. I
put them, I never go and check until the fourth day, (I say) I will go check when I reach
A’a! (Oh no!) I never see the rope, (10). I cut bamboo, I put it in the water and was
looking I saw the rope I carried that rope and drew it to bring out the fish, O’o! (the
basket) the thing done change. Big Snake, I throw that fishing basket he climbs the bank
of the river and falls back again I come and I try I went running and climbed the bank
that fishing basket, instead of me to go and check that fishing basket to see how it is up to
today, I come and give my brother a story, my two brothers, they wanted to escort me,
the Chief and Mani they wanted to go and remove the trap. When I called them to go and
remove the trap, they should go and remove. Oh, no! None of them went to remove it
because they are afraid. Since they said I was afraid I called them, because they said I
was afraid, they should come let’s go they should remove it. Okay since they did not go, I
and them we are afraid all of us okay. That is the story of the trap.
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Table 41: Eneje Farm questions and answers
Questions
Answers
1. Doing what will not help him?
to stay/sit (like that)
2. What did he go to find?
rat
3. Where did he put the cocoyam?
(in his) pocket/bag
4. What did he put in the hole?
(his) hand
5. What did he not see?
hair (of the rat)
6. What did he see?
the snake’s (body)
7. What did he leave there?
cocoyam and pepper
8. What did he come to collect?
thing to catch fish/fishing basket
9. How many (fishing baskets) did he
two
collect?
10. What did he not see?
rope
Key: alternate answers separated by a slash (/), optional information in parentheses
half correct (½) answers marked in italics in parentheses, wrong answers (0) struck with a
single rule (e.g. on her body = 0)

APPENDIX 3: RELIABILITY AS A RATIO OF VARIANCE
It is my hope that surveyors will follow the recommendation of this thesis to
report internal reliability measures. This appendix reports on the internal reliability as
measured by Cronbach’s alpha78, then compares Cronbach’s alpha with three related
subjects: item analysis, the range of scores, and Pearson’s correlation.
Cronbach’s alpha for this thesis’s data set
Table 42 shows the internal reliability of each test considering subjects from each
speech variety separately.
Table 42: Internal reliability of scores by speech variety of subject

Survey
Obanliku

UtugwangNrungene-Afrike

Speech
variety of
Subjects

Number
of
Subjects

Combined test
Standard Cronbach’s
Mean
Deviation alpha

Busi
Bisu
Basang

15
15
19

90%
93%
84%

5.8%
7.6%
5.5%

0.366
0.707
0.036

Afrike
Mgbenege
Utugwang

14
16
15

94%
74%
63%

4.1%
7.5%
6.8%

0.349
0.361
0.239

Nkum
Nnam
Abanyom

15
20
21

87%
48%
40%

6.7%
15.9%
7.2%

0.313
0.840
0.556

Ada
Adara
Ekhwa

20
15
15

86%
73%
12%

9.9%
8.5%
8.1%

0.739
0.510
0.716

Bakor

Adara

78

If half-correct responses were not allowed, then we could use a special form of Cronbach’s alpha, the Kuder–
Richardson 20 (KR20) (Black 1999:282).
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The Cronbach’s alpha shown in Table 42 includes very low values, several of
which are near 0.3. However, this is not necessarily a sign that these tests were
unreliable. Subjects who are all from the same language varieties ideally would have
similar results, that is, there would not be much variation between subjects. It does not
make much sense to measure reliability when the differences between the concepts
measured differ less than the error of measurement of those concepts (see “Reliability as
a ratio of variance” p. 21). Thus, calculating Cronbach’s alpha for subjects who are all
from the same speech variety does not give a good picture of the reliability of the RTT
scores. Rather, we need to include subjects with a range of levels of comprehension of
the tested speech variety.
Thus, the remainder of this appendix reports on the internal reliability of each of
the tests in this thesis combining the results of all the subjects from each test area, that is,
combining the subjects form all three of the related speech varieties of the tested speech
variety. Table 43 and Table 44 report the internal reliability of the combined and
individual tests respectively.
Table 43: Internal reliability (Cronbach's alpha) of combined tests
Test area

Language of test

Obanliku
UtugwangNrungene-Afrike
Bakor
Adara

Bebi
Nkim
Eneje
Obe Nrungene

Number of Cronbach’s alpha
subjects
49
0.5140
45
0.8364
56
50

0.9165
0.9690
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Table 44: Internal reliability (Cronbach's alpha) of individual tests
Test area

Language of tests

Obanliku
UtugwangNrungeneAfrike
Bakor
Adara

Bebi
Obe Nrungene

49
45

0.2088
0.6027

0.1288
0.5766

0.2761
0.7230

Nkim
Eneje

56
50

0.8305
0.8799

0.7647
0.9317

0.8093
0.9182

Number of
subjects

Love

Travel

Farm

Item analysis and Cronbach’s alpha
The values of Cronbach’s alpha shown in Table 43 and Table 44 (and all the
others in this appendix) were made using the software called Minitab. Minitab has a
feature (which cannot be turned off) which affects its calculation of Cronbach’s alpha.
To understand this feature, consider that each question will usually have some variation
in how subjects answered that question. The variance between subject’s responses on a
given question is called the “item variance”. If subjects all answered a given question
identically (for example all correctly or all incorrectly79) then the question’s item
variance will be zero. The question is also useless for distinguishing between the
subjects who understand and the subjects who do not understand the tested speech
variety. Minitab automatically excludes questions with zero variance before calculating
Cronbach’s alpha. Table 45 shows the questions with zero item variance which were
thus excluded in the calculations of Cronbach’s alpha in Table 43 and Table 44 (as well
as in the following graphs and discussion).

79

Although it is theoretically possible for all subjects to answer a question half-correct, this never occurred in our data.
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Table 45: Questions with zero item variance
Test Area
Love
Travel
Farm
EL1, EL2, EL3
None
EF8
Obanliku
OT9
OF6
Utugwang-Nrungene-Afrike OL10
None
None
NL4
Bakor
None
None
None
Adara
Note: Each question is indicated by two letters and a digit. The first letter indicates the
speech variety (E=Bebi, O=Obe Nrungene, N=Nkim). The second letter indicates the test
(L=Love, T=Travel, F=Farm). The digit indicates which question within the test.
Table 45 shows only items with zero item variance. This is not an exhaustive list
of all the questions which poorly distinguish between subjects. In addition to the items in
Table 45, any item with a low correlation to the total score (hereafter, the item-total
correlation) can be considered to poorly distinguish between subjects. Table 46 shows
items with low or negative item-total correlation. I chose to include in Table 46, only
items for which the correlation between subjects’ responses on a given item was so low
that the internal reliability of the combined test would actually increase when removing
the item.
Table 46: Questions with low item-adjusted total correlation
Test Area
Obanliku

Love
EL4*, EL5*

Travel
ET2, ET6, ET7*,
ET9
OT1, OT7*, OT10

Farm
EF5*, EF9*

OL1, OL6, OL8,
None
UtugwangOL9
Nrungene-Afrike
NL1, NL8
NT7*, NT9
NF1, NF2, NF5
Bakor
JL7,
JL10
None
JF7
Adara
Note: Items marked with an asterisk (*) have negative item-adjusted total correlation.
Each question is indicated by three letters and a digit. The first letter indicates the speech
variety (E=Bebi, O=Obe Nrungene, N=Nkim, J=Eneje). The second letter indicates the
test (L=Love, T=Travel, F=Farm). The digit indicates which question within the test.
The questions listed in both Table 45 and Table 46 poorly distinguish between the
subjects’ varying levels of comprehension of the tested speech variety. This may be due
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to some problem in the formation of the question (for example, a questions answer may
be easily guessed) or it may be that the question simply targets some word or phrase
which is uniformly understood by all (for example, a word all the subjects understand).
Thus questions in Table 45 and Table 46 may or may not be good measures of the tested
speech variety; this is an area for further study.
Since Cronbach’s alpha is calculated taking into account individual item variances
(see Appendix 4) if a test is composed of several items which do not distinguish well
between subjects, then overall Cronbach’s alpha will decrease. If all the subjects who
take a given test understand the language well, then it would be easy to find questions
which all understand well, but which do not distinguish between the subject’s ability.
This observation leads to a prediction that if all the subjects have nearly uniform results,
it will affect Cronbach’s alpha, the topic of the next section.
Effect of range of scores on Cronbach’s alpha
Figure 9 compares the internal reliability of the individual and combined tests
with the range of the mean scores of subjects from related speech varieties on the tests.
Figure 9 shows a general pattern that the reliability increases as the range increases.
Explained the other way around to emphasize the reason for the relationship, the pattern
of decreasing reliability when the range of scores decreases is expected (see Cohen &
Swerdlik 1999). This is a by-product of the definition of reliability. Basically, as stated
above, it does not make much sense to measure reliability when the differences between
the concepts measured differ less than the error of measurement of those concepts (see
“Reliability as a ratio of variance” p. 21).
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Figure 9: Internal reliability decreases with limited range of scores
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Also, Figure 9 shows that the internal reliability of the combined test is higher in
each of the test areas than the internal reliability of any of the individual tests. However,
this is expected. Using the Spearman-Brown prophecy formula (see equation 2 on p. 22,
repeated below as equation 4), the combined test can be adjusted to predict what result it
would have obtained if it only had ten questions like the others (Thompson 2003:27).
Here rxx refers to the measured reliability coefficient and rxx* refers to the predicted new
reliability if the sample size is increased k times the old sample size.
(4)

rxx* = (k rxx) / (1 + (k - 1) rxx)
Figure 10 shows the same internal reliability scores as Figure 9, except that the

combined scores have been adjusted using the Spearman-Brown prophecy formula (in
this case k = 1/3) to predict what the reliability would have been with only thirty items.
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Figure 10: Internal reliability with adjusted combined test scores
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What is striking in Figure 10 is that the combined scores are not set apart at all.
Each one lies roughly on the same curve of internal reliabilities as predicted by the range
of mean scores as the individual internal reliabilities. In addition to this, the three separate
tests and the combined tests all give fairly similar estimates of the reliability; the highest
and lowest test estimates of reliability for each test area all within 0.15 of each other.
Pearson’s correlation compared with Cronbach’s alpha
In addition to reporting the internal reliability, since this thesis uses data from
more than one tests it is possible to calculate the equivalence reliability of the tests. As
with the internal reliability, the equivalence reliability was calculated using all the
subjects who took each test even though the subjects were from three different related
speech varieties. Table 47, Table 48, Table 49, and Table 50 show the equivalence

209
reliability of the results of the three tests in each of four test areas. The diagonal of each
table show the internal reliability of the test in italics.
Table 47: Internal and equivalence reliability of Bebi tests (Obanliku test area)
Bebi tests
Love
Travel
Farm
Love
0.209
0.334 (+)
0.353 (+)
Travel
0.129
0.227
Farm
0.276
Note: The number of subject, n = 49, internal reliability in italics, the equivalence
reliability of two tests shown in bold with a plus (+) indicate that it is higher than both
the internal reliabilities of the tests shown
Table 48: Internal and equivalence reliability of Obe Nrungene tests (UtugwangNrungene-Afrike test area)
Obe Nrungene tests Love
Travel
Farm
0.603
0.651
Love
0.608 (+)
0.577
Travel
0.557 (–)
0.723
Farm
Note: The number of subjects, n = 45, internal reliability in italics, equivalence reliability
shown in bold followed by a plus sign (+) indicate that the equivalence of the two tests is
higher than both the internal reliabilities of the tests shown, a minus sign (–) indicates
that the equivalence reliability is lower than both.
Table 49: Internal and equivalence reliability of Nkim tests (Bakor test area)
Nkim Tests
Love
Travel
Farm
0.831
Love
0.724 (–)
0.746 (–)
0.765
Travel
0.694 (–)
0.809
Farm
Note: Number of subjects, n = 56, internal reliability in italics, equivalence reliability
shown in bold followed by a minus sign (–) indicate that the equivalence of the two tests
is lower than both the internal reliabilities of the tests shown.
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Table 50: Internal and equivalence reliability of Eneje tests (Adara test area)
Eneje tests
Love
Travel
0.880
Love
Travel
Farm
Note: The number of subject, n = 50

Farm
0.901
0.932

0.880
0.928
0.918

Finally, Figure 11 gives a way of picturing all the data presented in this Appendix
on a single graph.
Figure 11: Three estimates of reliability
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Note: The Estimated Cronbach’s alpha of the combined tests have been adjusted to
estimate what the reliability of the test would have been with only ten questions. The
range was calculated as the highest and lowest mean score by subjects from a single
speech variety on the individual or combined tests used to the estimate of reliability.

APPENDIX 4: CALCULATING CRONBACH'S ALPHA IN A
SPREADSHEET
It is possible to calculate Cronbach’s alpha using spreadsheet software such as
Microsoft Excel or OpenOffice Calc. Both of these programs use almost identical
equations, so the following directions work in either program. Thomas Black gives an
example of how to calculate Cronbach’s alpha in a spreadsheet (1999:280). This
Appendix briefly shows how to do the same in the case of RTT scores, combining the
results of subjects from different speech varieties (this has an impact on the interpretation
of Cronbach’s alpha, see Appendix 4). We start with a spreadsheet (see Table 51)
showing the complete data for all the subjects’ answers to a given test including subjects.
Table 51: Obe Nrungene responses entered in a spreadsheet
A

E

F

G

H

I

J

K

L
NruL
Score

NruL10

NruL9

NruL8

NruL7

NruL6

NruL5

NruL4

NruL3

1

2

3

4

5

6

7

8

9

10

Score

4

afr1

1

1

1

1

1

1

1

1

1

1

10

5

afr2

1

1

1

1

0

1

1

1

1

1

9

6

afr3

1

1

1

1

1

1

1

1

1

1

10

7

afr4

1

1

1

1

1

1

1

1

1

1

10

8

afr5

1

1

1

1

1

1

1

1

1

1

10

9

afr6

0

1

1

1

1

1

1

1

1

1

9

10

afr7

1

1

1

1

1

1

1

1

1

1

10

11

afr8

1

1

1

1

1

1

1

1

1

1

10

12

afr9

1

1

1

1

1

1

1

1

1

1

10

13

afr10

1

1

1

1

1

1

1

1

1

1

10

14

afr11

1

1

1

1

1

1

1

1

1

1

10

15

afr12

1

1

1

1

1

1

1

1

1

1

10

16

afr13

1

1

1

1

1

1

1

1

1

1

10

17

afr14

1

1

1

1

1

1

1

1

1

1

10

n=

14

s=

36%

Mean

9.9

18

Afrike

D

NruL2

3

Subject

C

NruL1

1

B
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A
20

B

Mgbenege

C

D

E

F

G

H

I

J

K

L

1

2

3

4

5

6

7

8

9

10

Score

0.5

1

1

1

1

0

1

7.5

21

mbg1

0

1

1

22

mbg2

1

1

0

1

0

1

1

1

1

1

8

23

mbg3

1

1

0

0.5

1

0

1

1

1

1

7.5

24

mbg4

1

1

1

0.5

0

1

0

1

1

1

7.5

25

mbg5

0

1

0

0.5

0

1

1

1

1

1

6.5

26

mbg6

1

1

0.5

0.5

1

1

1

1

1

1

9

27

mbg7

1

1

0

0

1

1

1

1

1

1

8

28

mbg8

1

1

0

0.5

1

1

1

1

1

1

8.5

29

mbg9

0

0.5

0

0.5

0

1

1

0

1

1

5

30

mbg10

1

1

0

0.5

1

0.5

1

1

1

1

8

31

mbg11

1

1

0

1

1

1

1

1

1

1

9

32

mbg12

0

1

1

1

1

1

1

1

1

1

9

33

mbg13

0

1

0

0

1

1

1

1

1

1

7

34

mbg14

1

1

0

1

0

1

1

1

1

1

8

35

mbg15

1

1

0

0.5

0

1

0

1

1

1

6.5

36

mbg16

1

1

0

0.5

1

1

1

1

1

1

8.5

n=

16

s=

108%

Mean

7.7

1

2

3

4

5

6

7

8

9

10

Score

37
39

Utugwang

40

utu1

0

1

0.5

0

1

1

1

1

1

1

7.5

41

utu2

0

1

0

0

0

1

1

1

1

1

6

42

utu3

1

1

0

0

0

1

1

1

1

1

7

43

utu4

1

1

0

0

0

1

1

1

1

1

7

44

utu5

1

0

0

0

0

1

1

1

1

1

6

45

utu6

1

0.5

0

1

1

1

1

1

1

1

8.5

46

utu7

1

1

0

0

1

1

0.5

1

1

1

7.5

47

utu8

1

1

0

0

0

0

0

1

1

1

5

48

utu9

1

1

0

0

1

1

1

1

1

1

8

49

utu10

1

1

0

0

0

1

1

1

1

1

7

50

utu11

0

1

0

0

0

1

1

1

1

1

6

51

utu12

1

1

0

0

0

1

1

1

1

1

7

52

utu13

0.5

1

0

1

0

1

1

1

1

1

7.5

53

utu14

1

1

0

0

0

1

0

1

1

1

6

54
55

utu15

1
n=

1
15

0

1

1
s=

1
1.07

1

1

1

1
Mean

9
7

56
57
58
59

Item Variance

0.17 0.03
All three tests together
n=
45
s= 1.50

0.3

0.19

0.240

0.048

0.09

0.02

0.02

0.0

k=
Cronbach’s alpha=

10
0.583

60

mean=

8.14
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Table 51 shows answers from each subject on a different row, with the subject
code in column A. The answers to each of the Nrungene questions 1 through 10 are
shown in columns B through K, with the total score (not the average or percentage score)
shown in column L. The data is arranged in three blocks by the speech variety of the
subjects. The number of subjects, standard deviation, and mean for the subjects from
each of the three speech varieties is calculated under each block (information the
surveyor is likely to summarize in a table and present to readers).
Cronbach’s alpha can be calculated using equation 5, from (Black 1999:279).
(5)
In equation 5,

stands for Crombach’s alpha, k stands for the number of

questions, si2 stands for the variance of the responses on the ith question, and sx2 stands
for the variance of the totaled scores. This equation can be built up in three steps in a
spreadsheet, each of which corresponds to a formula in the spreadsheet (see Table 52,
which is the same as Table 51 except that the formulas are shown). In the first step, the
individual question variances, si2, are calculated, including results from all three of the
test areas (see row 56 in Table 51 and Table 52). Next the number of questions, k, can be
automatically counted (see cell F58 in Table 52, this is important so one can delete
questions with zero variance). Finally Cronbach’s Alpha can be calculated in a single
formula which resembles equation 5 (see cell F59 in Table 52). To exclude questions
with zero variation between subjects (see Appendix 3 p. 204) copy the spreadsheet (to
preserve the original data) and deleting any questions which are 0.0 in row 56. Deleting
column K from Table 1 results in a Cronbach’s alpha of 0.591 rather than 0.583.
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Table 52: Spreadsheet formulas to calculate Cronbach's alpha
A

E

F

G

H

I

J

K

L

Nru
L10

Nru L9

Nru L8

Nru L7

Nru L6

Nru L5

Nru L4

Afrike

D
Nru L3

3

C
Nru L2

Subject

Nru L1

1

B

Nru L
Score

1

2

3

4

5

6

7

8

9

10

Score

4

afr1

1

1

1

1

1

1

1

1

1

1

=SUM(B4:K4)

5

afr2

1

1

1

1

0

1

1

1

1

1

=SUM(B5:K5)

6

afr3

1

1

1

1

1

1

1

1

1

1

=SUM(B6:K6)

7

afr4

1

1

1

1

1

1

1

1

1

1

=SUM(B7:K7)

8

afr5

1

1

1

1

1

1

1

1

1

1

=SUM(B8:K8)

9

afr6

0

1

1

1

1

1

1

1

1

1

=SUM(B9:K9)

10

afr7

1

1

1

1

1

1

1

1

1

1

=SUM(B10:K10)

11

afr8

1

1

1

1

1

1

1

1

1

1

=SUM(B11:K11)

12

afr9

1

1

1

1

1

1

1

1

1

1

=SUM(B12:K12)

13

afr10

1

1

1

1

1

1

1

1

1

1

=SUM(B13:K13)

14

afr11

1

1

1

1

1

1

1

1

1

1

=SUM(B14:K14)

15

afr12

1

1

1

1

1

1

1

1

1

1

=SUM(B15:K15)

16

afr13

1

1

1

1

1

1

1

1

1

1

=SUM(B16:K16)

17

afr14

1

1
1
1
=COUNT(L4:L
17)

1

1
1
1
=STDEV(L4:L
17)

1

1
Mean

=SUM(B17:K17)
=AVERAGE(L4:
L17)

n=

18

s=

20

Mgbenege

1

2

3

4

5

6

7

8

9

10

Score

21

mbg1

0

1

1

0.5

1

1

1

1

0

1

=SUM(B21:K21)

22

mbg2

1

1

0

1

0

1

1

1

1

1

=SUM(B22:K22)

23

mbg3

1

1

0

0.5

1

0

1

1

1

1

=SUM(B23:K23)

24

mbg4

1

1

1

0.5

0

1

0

1

1

1

=SUM(B24:K24)

25

mbg5

0

1

0

0.5

0

1

1

1

1

1

=SUM(B25:K25)

26

mbg6

1

1

0.5

0.5

1

1

1

1

1

1

=SUM(B26:K26)

27

mbg7

1

1

0

0

1

1

1

1

1

1

=SUM(B27:K27)

28

mbg8

1

1

0

0.5

1

1

1

1

1

1

=SUM(B28:K28)

29

mbg9

0

0.5

0

0.5

0

1

1

0

1

1

=SUM(B29:K29)

30

mbg10

1

1

0

0.5

1

0.5

1

1

1

1

=SUM(B30:K30)

31

mbg11

1

1

0

1

1

1

1

1

1

1

=SUM(B31:K31)

32

mbg12

0

1

1

1

1

1

1

1

1

1

=SUM(B32:K32)

33

mbg13

0

1

0

0

1

1

1

1

1

1

=SUM(B33:K33)

34

mbg14

1

1

0

1

0

1

1

1

1

1

=SUM(B34:K34)

35

mbg15

1

1

0

0.5

0

1

0

1

1

1

=SUM(B35:K35)

36

mbg16

1

1

0

0.5

1

1

1

1

1

1

=SUM(B36:K36)

=COUNT(L21:L36)

s=

Mean

=AVERAGE(
L21:L36)

37

n=

=STDEV(L21:L36)
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A

B

C

D

E

F

G

H

I

J

K

L

39

Utugwang

1

2

3

4

5

6

7

8

9

10

Score

40

utu1

0

1

0.5

0

1

1

1

1

1

1

=SUM(B40:K40)

41

utu2

0

1

0

0

0

1

1

1

1

1

=SUM(B41:K41)

42

utu3

1

1

0

0

0

1

1

1

1

1

=SUM(B42:K42)

43

utu4

1

1

0

0

0

1

1

1

1

1

=SUM(B43:K43)

44

utu5

1

0

0

0

0

1

1

1

1

1

=SUM(B44:K44)

45

utu6

1

0.5

0

1

1

1

1

1

1

1

=SUM(B45:K45)

46

utu7

1

1

0

0

1

1

0.5

1

1

1

=SUM(B46:K46)

47

utu8

1

1

0

0

0

0

0

1

1

1

=SUM(B47:K47)

48

utu9

1

1

0

0

1

1

1

1

1

1

=SUM(B48:K48)

49

utu10

1

1

0

0

0

1

1

1

1

1

=SUM(B49:K49)

50

utu11

0

1

0

0

0

1

1

1

1

1

=SUM(B50:K50)

51

utu12

1

1

0

0

0

1

1

1

1

1

=SUM(B51:K51)

52

utu13

0.5

1

0

1

0

1

1

1

1

1

=SUM(B52:K52)

53

utu14

1

1

0

0

0

1

0

1

1

1

=SUM(B53:K53)

54

utu15

1

1

0
1
=COUNT(
L40:L54)

1

1

1
1
=STDEV(
L40:L54)

1

1

=SUM(B54:K54)
=AVERAGE(
L39:L54)

38

n=

55

=VAR(K40:K54,
K21:K36,K4:K17)

mean=

Mean

=VAR(J40:J54,
J21:J36,J4:J17)

60

=VAR(I40:I54,
I21:I36,I4:I17)

s=

=VAR(H40:H54,
H21:H36,H4:H17)

59

=VAR(G40:G54,
G21:G36,G4:G17)

n=

=COUNT(
L40:L54,L21:L
36,L4:L17)
=STDEV(L40:L
54,L21:L36,L4:
L17)
=AVERAGE(L
40:L54,L21:L3
6,L4:L17)

=VAR(F40:F54,
F21:F36,F4:F17)

58

=VAR(E40:E54,
E21:E36,E4:E17)

All areas

=VAR(D40:D54,
D21:D36,D4:D17)

57

=VAR(C40:C54,
C21:C36,C4:C17)

Item
Variance

=VAR(B40:B54
,B21:B36,B4:B17)

56

s=

Step one

Step two
k=
alp
ha
=

=COUNT(B40:K40)
=G58/(G58-1)*
(1-SUM(B56:K56)/VARP(
L40:L54,L21:L36,L4:L17))

Step three
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