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Abstract

This article investigates the processing of six derivational suffixes, i.e.,
-ly, -ful, -ness, -ion, -ian, -ous, etc., in dyslexic learners of English as L2. For
this purpose, we administered three tasks- a blending task, a segmenting
task, and a read-aloud task- to 6 ESL dyslexic students between 11 and
12 years of age. Results of the study suggest that dyslexic learners find
opaque words more difficult to read than transparent words across all
tasks. The contextualized reading task is easier for the subjects than the
other two tasks. However, the blending task appears to be slightly more
difficult than the segmenting task. Across all tasks, performance on -ly,
and -ful, is much better than that on -ian, -ion, and -ous. Results appear
to suggest that suffixes -ly, and -ful, which fall under the category of
Neutral suffixes, are learned and acquired earlier than the other three
non-neutral suffixes -ian, -ion, and -with -ous being the most difficult.

Keywords: Transparent and opaque words, dyslexic learners, ESL
context, derivational suffixes

Introduction

Knowledge of derivational morphology plays an important factor in
children’s oral and written language development across the upper
elementary school years. According to researchers (Anglin, 1993; Nagy
et al., 2006), children’s oral vocabulary grows by around 20 words
per day, and less than 50 per cent of the words are derived words. In
line with this, Nagy et al. (1993) also estimated that 40 per cent of the
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unfamiliar words that average Grade 5 students come across in print
are derived from more frequent words. Over the years, researchers have
argued that children’s reading of individual words is affected by their
morphological structure (Mann & Singson, 2003; Ramus, 2003). Most
typically developing students face challenges when they encounter
words that have morphemes attached to them. The attached morphemes
change the word in terms of orthographic and phonemic structure and
hence it becomes challenging (Carlisle, 2000; Mann & Singson, 2003).

Based on Mann and Singson’s claim, the reading of individual words
is affected by their morphological structure—whole word form or the
surface frequency (e.g., magician) and frequency of the base of the derived
form or the base frequency (e.g., magic-magician). Children were more
accurate in reading words of higher surface frequencies than those with
lower surface frequencies (Mann & Singson, 2003; Carlisle & Stone,
2005).

Another feature that affects the reading of complex words is when
the base form of the word is phonologically and orthographically
transparent. The accuracy rate of reading transparent words is found
to be higher than opaque words. It becomes even more difficult for the
younger children from Grades 3 to 5 if they encounter words that are
not transparent. Opaque words, whose surface frequency words change
phonologically and orthographically from their base forms, affect their
reading of individual words. This pattern has been found in studies
carried out on children in Grades 3 to 6 by researchers working in this
area (Carlisle, 2000; Mann & Singson, 2003). Moreover, this pattern of
difficulty with reading morphologically complex words has been found
to affect not only younger students but also older students between 10
to 15 years old (Carlisle & Stone, 2005; Suédrez-Coalla & Cuetos, 2013).

Dyslexia and Word Reading

There is a causal link between children’s phonological awareness, and
their reading and spelling development (Goswami & Bryant, 1990;
Ziegler & Goswami, 2005) and this link between reading and spelling
poses greater difficulties for dyslexic children when reading inconsistent
orthographies like English compared to consistent orthographies like
Italian, German and Greek. Inconsistent orthographies have complex
syllabic structures and pose problems while decomposing words into

ISSN: 2277-307X Language and Language Teaching, Issue No. 26, July 2024



42 Kankan Das & Madhavi Gayathri Raman

single graphemes and phonemes. In complex syllabic structures, onset-
rhyme representation is deficient (e.g., ‘a” in cat, car, and call, in English)
and it does not map onto phonemic representation. In inconsistent
orthographies, letters always map to the same phoneme. This does not
apply to the English orthographic system. Therefore, children must
develop recoding strategies at multiple grain sizes (whole word, onset,
rhyme, and phoneme). These grain sizes are not easily accessible to
dyslexic children either at the phonological or the orthographic level
because of their problems in phonological representation. Hence,
both phonemic awareness and grapheme-phoneme recoding skills are
expected to be extremely slow and inefficient in dyslexic children. This
phonological deficit in dyslexics hampers their working memory at large
and thereby, their ability to segment and blend sounds is compromised
(Rack et al., 1992).

Shankweiler et al. (1995) found reading-disabled children to be lacking
in generating morphologically complex forms in oral production
tasks. A strong correlation was found between phonological skills and
morphological skills suggesting that underlying phonological deficits
were largely responsible for children’s difficulties in generating derived
forms. Burani’s (2010) experimental works on roots and affixes do affect
phonological skills of dyslexics. Words whose pronunciation reflected
shifts (e.g., five — fifth) unlike those whose pronunciation remained
stable (e.g., four — fourth) posed greater difficulty for the subjects of the
study. Studies have found the same pattern was exhibited by the poor
readers in the study (Fowler & Liberman, 1995; Deacon et al., 2011).
Elbro and Arnbak (1996) in their study on Danish teenage dyslexics
and younger normal readers found that dyslexic students could read
transparent words faster and more accurately than opaque words. They
found that the morphological complexity of a word, i.e. its transparency
or opacity, was determined by the morphemes that were attached to it.

Morphologically complex words are those words that change the class
and meaning of words when an additional morpheme is added to the
root word. For example, when the morpheme ’-less” is added to the
word ‘care’, it changes the class and meaning of the word. It changes
from care to carelessness, which means not taking care. Moreover, it
also changes the class/category of the word from noun to adjective. In
addition to changing the class and meaning of words, morphologically
complex words also have other features. They are either transparent or
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opaque in terms of changes in orthography, phonology, and orthography
and phonology together. Transparent words adhere to the principle
of morphological constancy, i.e., they retain their stem or base forms
even after the addition of a suffix. Opaque words, on the other hand,
do not adhere to the principle of morphological constancy, i.e., they
undergo either phonological or orthographic, or both phonological and
orthographic changes on the addition of a suffix. This makes the learning
of transparent words easier than opaque words (Carlisle, 2000). Listed
below are examples that instantiate the changes that words undergo on
suffixation:

(i) dark + ness — darkness
(ii) beauty + ful — beautiful
(iii) music + ian — musician
(iv) clean + ness — cleanliness

In example (i), the derivational suffix (-ness) is added but there is no
change in spelling or phonology. Examples (ii), (iii), and (iv) are instances
of changes in orthography, phonology and, orthography and phonology
respectively. In all three instances, the factor that makes these words
morphologically complex is the derivational suffix (-ful, -ian, -ness)
added to the root words beauty, music, and clean.

Bearing in mind these two features—opacity and transparency—of
morphologically complex words, we investigate the processing of
morphologically complex words among young dyslexics learning
English as a second language. Our objective was to determine which
derivational suffixes— -ly, -ful, -ness, -ion, -ian, -ous— pose difficulties
for young L2 dyslexic learners. Our choice of these six was governed
by the fact that: (i) -Iy and -ful are highly productive suffixes and a
large number of words derived from the addition of these suffixes are
Transparent words, (ii) -ian, -ous, -ion, and -ness are also productive
suffixes but their addition leads to the formation of Opaque words, and
(iii) an examination of the Classes 4 and 5 English textbooks revealed
that words derived by the addition of these suffixes appeared in the
language textbook and that students encountered these words daily.
Therefore, morphologically complex words belonging to these two
categories of words were administered to the six subjects across three
task types - blending, segmenting, and a read-aloud task.
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Our hypotheses were as follows:

1. Dyslexic children will have greater difficulties reading opaque
words compared to transparent words because opaque words
involve morphophonemic changes.

2. The segmentation task will be more difficult than the blending and
contextualized reading tasks because segmentation leads to the
production of two strings that do not necessarily correspond to
words while blending results in the pronunciation of a word.

3. The performance on suffixes such as -ly, -ful, and -ness will be better
than that on -ian, -ion -ous and this could be indicative of an order
of acquisition of suffixes.

Method
Selection of Participants

Our study aimed to investigate the reading of transparent and opaque
words by dyslexic students enrolled in mainstream schools that are
equipped to meet the requirements of students with special needs.
Identifying and recruiting such students posed several challenges: (i)
very few or no students in mainstream schools in the city who had been
identified as dyslexic by qualified professionals. This could be because
most parents were and still are unaware of learning disabilities and
are reluctant to get their child assessed as this would lead to a label or
stigma being attached to the child. Hence many children in the Indian
ESL context go unidentified, (ii) the unwillingness of the stakeholders,
specifically schools, to participate in such a study since it was perceived
that the findings might have negative implications for the school and
the students’.

Therefore, we could recruit only six (m=3; f =3) dyslexic subjects between
11-12 years of age from The Indian School of Excellence, Hyderabad.
This is one of the few schools in the city that initiates the identification of
learning disabilities, especially dyslexia, among students enrolled in the
school. These subjects had been identified as dyslexic by a professional
on five standardized tests: (a) Diagnostic Test for Learning Disability
(DTLD), (b) NIMHANS checklist for specific learning disabilities, (c)
Brigance checklist for academic skills, (d) Schonell reading and spelling
tests, and (e) Malin’s Intelligence Scale for Indian Subjects (MISIS).
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The participants were from different grades: Grade 4 (1 male), Grade 5
(1 male, 2 females), and Grade 6 (1 male and 1 female). They came from
middle-class socio-economic backgrounds and their home languages are
Urdu (4 subjects), Hindi (1 subject), and Telugu (1 subject). They hardly
used English at home. However, they were exposed to English through
newspapers, television, course books, and interaction with teachers at
school. The medium of instruction at school was English. All six subjects
attended remedial classes with the special teacher for 2-4 days a week for
45 minutes per day depending on their individual needs as determined
by the teacher.

Test Construction

As we were testing only specific derivational suffixes, three tasks were
designed to test learners’ processing of transparent and opaque words
in line with Tsesmeli and Seymour (2006), and Deacon et al. (2011).
Having carefully examined the textbook and the frequency of occurrence
of words, 12 words representing each of the six derivational suffixes,
-ly, -ful, -ness, -ian, -ion, and -ous were chosen, resulting in a total of 72
derived words across the categories of transparent and opaque words.
Words in the opaque category were subdivided into (i) orthographic
change, (ii) phonological change, and (iii) orthographic-phonological
change words. Care was taken to ensure that each task included words
that represented all six suffixes and all categories of change, i.e., (i)
Blending task (36 words—13 transparent and 23 opaque), (ii) Segmenting
task (36 words—14 transparent and 22 opaque), and (iii) Reading aloud
task (3-reading passages with words—10 transparent and 21 opaque).
While transparent and opaque words used in the Blending task were
not repeated in the Segmenting task, the Reading-aloud task included
words from both categories.

Test Administration

The test was administered to the subjects one at a time, in a small, quiet,
and well-ventilated classroom. Three subjects were tested on the first
day and the remaining three on the second day. The time taken per
participant ranged from 18 minutes to 25 minutes. Each subject was
seated comfortably on the bench adjacent to the researcher. A laptop
with a headset was kept in front of the subject. The testing material was
recorded on the laptop and delivered via Microsoft Power Point orally
by the researcher. The subject listened to the researcher who read the
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sentences off the screen before providing the appropriate response. In
the contextualized reading task, each passage was shown on the screen
and the subject had to read each passage using the microphone attached
to the laptop. Before actual testing began, the task requirements were
explained to the subjects. They were provided with practice sessions for
each task so that unfamiliarity with the task would not be a confounding
factor. After the practice sessions, the researcher proceeded to administer
the actual test.

Results

We begin by reporting the overall performance on transparent and
opaque words and then report the task-wise performance. We also
discuss the performance of the six suffixes showing that some suffixes
pose greater difficulties for dyslexic learners and that there is an order
of acquisition of suffixes.

Transparent and Opaque Words

Across the three tasks, a total of 103 words (37 transparent and 66 opaque)
were presented to the subjects and a total of 618 (103 x 6 subjects) were
obtained. Descriptive statistics show the overall performance of dyslexic
learners on these tasks. Table 1 presents the overall performance of
dyslexic learners on transparent and opaque words across the three
tasks.

Table 1: Overall Mean and SD Scores on Transparent and Opaque Words

Categories Total No. of | Accuracy (%) Mean (SD)
Tokens

Transparent 222 57.20% 21.17 (6.59)

Opaque 396 29.04% 19.16 (12.22)

It was found that their performance on transparent words was far better
than on opaque words. The accuracy on transparent words was at 57.20
per cent, whereas on opaque words it was only 29.04 per cent. The
standard deviation scores of the overall performance also implied that
learners’ performance was not consistent across the word categories with
the performance on opaque words suggesting that dyslexic learners’
ability to process opaque words is at risk (Elbro & Arnbak, 1996). This
pattern of performance on transparent words being better than on
opaque words is seen across all tasks as we shall see below.
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Table 2: Task-wise Performance on Transparent and Opaque Words

Task types Transparent Words Opaque Words
Total No. | Accuracy | Mean | Total No. | Accuracy | Mean
of Tokens (%) (SD) | of Tokens (%) (SD)
Blending & 162 56.17% 15.16 270 26.29% | 11.83
Segmenting (5.36) (7.73)
Reading 60 60% 6 (1) 126 34.12% 7.16
Aloud (3.67)

We see that across tasks our subjects have performed better on transparent
words than on opaque words. The overall accuracy rate on transparent
words in the blending and segmenting tasks is 56.17 per cent compared
to 26.29 per cent on opaque words which was significant at the 0.50 level
(t = 0.810, df = 10). In the reading-aloud task,

the overall accuracy rate on transparent words is 60 per cent compared
to 34.12 per cent on opaque words which was a highly significant result
at 0.05 level (t = -0.68, df = 10).

Complexity in task performance is an important aspect and it taps into
a participant’s cognitive and linguistic steps in performing a task we
wanted to find out which task placed more processing demands on our
subjects. Of the three tasks, the performance on the Reading Aloud task
was better in comparison to the blending and segmenting tasks.

We now discuss the performance of the subjects on the six derivational
suffixes. Derivational suffixes are of two kinds—neutral and non-
neutral suffixes (Kiparsky, 1982). Neutral suffixes are those suffixes that
do not cause changes in stress or vowel quality in the word to which
they are added. Usually, although not always, the meaning of the word
formed from Neutral suffixes is transparently related to that of the stem.
Examples of neutral suffixes are -ness, -er, -ise/ize, -ful, -ly and —ment.
In the case of non-neutral suffixes like, -ity, -ous, -ion, -ian, -ive, and
-ify, they tend to cause changes in stress patterns and vowel quality
in the stem to which they are attached and henceforth, they differ in
phonology and orthography or both. Table 3 presents the accuracy rate
on six derivational suffixes.
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Table 3: Mean and SD Scores of the 6 Derivational Suffixes

Suffixes Blending Segmenting Reading aloud
-ly 4.33(0.47) 2.5(2.14) 1.16 (0.68)
-ful 2.5(2.14) 4.16(2.11) 5.16 (1.06)

-1ess 1.16 (1.67) 2.83 (1.67) 3.5(1.5)
-ian 2(1) 1.5 (1.5) 1.5 (1.7)
-ous 1.16 (0.37) 1.16 (1.46) 0.83 (0.68)
-ion 1.83(1.34) 2 (1.91) 1(0.81)

As is evident, accuracy rates are better on suffixes -ly, -ful, and -ness than
on-ian, -ous, -ion. Most of the transparent words used in the study have
neutral suffixes and all the opaque words have non-neutral suffixes. A
post-hoc analysis of the error rates across these two categories of suffixes
showed that the error rate was higher on non-neutral suffixes than on
neutral suffixes.

Table 4: The Error Rate on Neutral and Non-Neutral Suffixes in %

Suffixes Blending | Segmenting | Reading aloud
Neutral Suffixes
-ly 13.33 64.28 41.66
-ful 58.33 30.55 13.88
-ness 83.33 43.33 41.66
Non-Neutral Suffixes
-ion 69.44 66.66 75
-ian 66.66 75 78.57
-ous 80.55 80.55 86.11

Given the distinction between neutral and non-neutral suffixes, in the
order of acquisition of suffixes, neutral suffixes are learned first, and
non-neutral suffixes are learned later. We also see that the suffix —ness
somehow straddles the two categories of suffixes. It acts like a non-
neutral suffix in derived words like happy-happiness and a neutral suffix
in words like dark-darkness.
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Discussion

This study was designed to investigate the processing of six derivational
suffixes by dyslexic learners using three tasks. The results suggest that
the participant’s accuracy in the production of these words is affected
by the morphological structure of the words they heard and read in the
respective tasks. We discuss the results of each hypothesis of the study.

We hypothesised that dyslexics would have greater problems reading
opaque words compared to transparent words because opaque words
involve morphophonemic changes. Our results support this hypothesis
with our subjects consistently performing more accurately on transparent
words than on opaque words not only in each task but across tasks
as well. This finding corroborates the findings of Carlisle and Stone’s
(2005) study. Fowler and Liberman (1995) found that poor readers
differed from good readers in the oral production of words that undergo
phonological shifts and that students’ sensitivity to morphologically
complex words on an oral production task was related to their reading
and spelling abilities. Phonological and orthographical shift words
like music-musician and decide-decision do not follow one-to-one sound
and letter correspondence creating inconsistency in reading and word
decoding of these derived words from the root words.

Our second hypothesis was that the segmentation task would be more
difficult than the blending and reading aloud tasks because segmentation
leads to the production of two strings that do not necessarily correspond
to words while blending results in the pronunciation of a word. We found
the performance on the suffixes was slightly better on the segmenting
task than on the blending task. This unexpected result could be because
this task assesses certain crucial aspects of morphological knowledge:
lexical semantics, distributional knowledge, and syntactic knowledge.
According to Tyler and Nagy (1987), knowledge of morphology means
to have knowledge of lexical semantics, which describes the knowledge
of recognising words having complex internal structure and that two
or more words may share a common morpheme. For instance, (create
— creator) shares a common morpheme whereas (me — meter) does not.
Distributional and syntactic knowledge develops as students proceed to
higher grades and as they come across newer derived words. Given that
dyslexics are not comparable to typically developing children, it may be
the case that all of these properties were still developing in our subjects.
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Performance on the reading-aloud task was better than on the other
two tasks. This could be because the reading passages provide greater
contextual support for decoding than the Blending and the Segmenting
tasks in which items are presented in isolation.

Our third hypothesis was that the performance on suffixes such as -ly,
-ful -ness (neutral suffixes) will be better than that on -ian, -ion -ous (non-
neutral suffixes) as the former are considered to be easier and are acquired
earlier than the latter. This could be indicative of an order of acquisition
of suffixes. Our results appear to support this pattern of acquisition of the
six suffixes. The error rates on the neutral suffixes are lower compared
to non-neutral suffixes and this pattern emerges very strongly in each of
the three tasks and across tasks as well.

Conclusion

Our data, though limited, appear to support our hypotheses that the
processing of morphologically complex words is difficult for dyslexic
learners of English as a second language. Both categories of words,
transparent and opaque, appear to present problems for them with a
greater number of errors in the latter category. The three aspects of
morphological knowledge that are inherent in derivational morphology
are crucial for the development of reading and spelling abilities
as children move up into higher grades. The presence of errors in
transparent words suggests that these students would benefit from
explicit morphological instruction.

One aspect that could be investigated in the future would be the effects
of morphemic structure on the reading of derived words. Studies have
shown that transparency influences the reading of words and texts in
terms of speed (Carlisle & Stone, 2005).

As mentioned in the beginning, finding an identified sample was
extremely challenging and the small sample size is one of the limitations
of this study. If large-scale studies that investigate difficulties faced
by dyslexics are to be conducted, then awareness must be created
among administrators, teachers, and parents. This is crucial in timely
identification and remediation.

Notes

1. We would like to point out that our attempt to recruit a larger sample
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with the assistance of an association set up primarily to help with the
identification and remediation of dyslexia did not yield any positive
results
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