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Abstract

This study is a comparative appraisal of text easibility of EFL University student writers
across six disciplines: Language and Linguistics, History, Development Studies, Botanical
Science, Chemistry and ICT. Each of these was comparably appraised across three years of
study that characterize academic length for a Bachelor’s Degree in such disciplines. The
study participants were 90 in total (30 from each year of study) and were purposively selected
by the criteria of their willingness to cooperate. Each was served with a short writing task
relevant to their area of study but specifically requiring them to link what they were being
talk with their career aspirations. Their essays were word processed, copied and pasted to
Coh-Metrix software for text easibility analysis in the aspects of syntactic simplicity, word
concreteness, referential cohesion and deep cohesion. The findings revealed that that deep
cohesion was high in History, Development Studies, Chemistry and ICT while narrativity was
poor in all disciplines except History and ICT. Narrativity was neither dominant nor poor in
any disciplines except ICT. As for years of study first year students did better than other years
in deep cohesion and referential and deep cohesions but generally poor in word concreteness.
Third year were good in referential cohesion but poor in syntactic simplicity while first year
were referential cohesion.
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1. Introduction
1.1 The Notion of Text Readability and Easibility

The term readability is multifaceted in the sense that it can be applied in computer science,
military science, communication studies and in linguistics. In our case (linguistics) it refers to
what makes text easier to read than others (DuBay, 2004). This is unlike ‘legibility’, which
include typeface and layout. Readability is exclusively concerned with the linguistic aspects of
a text. The examples of readability aspects are word count, word concreteness, syntax and
cohesive devices.

Readability has been a favourite area for applied linguistics dealing with textual analysis
and its implication to language education believing that predicting the difficulty level of a
reading text for second language learners is important for teachers, educators, and other parties
concerned to make sure the text matches the targeted reader’s proficiency. Language level
relevant reading materials would promote a reader's language development. In other words,
texts that are too easy would bore readers while those that are too difficult could weaken
learners’ motivation (Carrell, 1987). In venturing towards efficiency in studying readability
comprehensively, attest Crossley et al (2007), computational linguists and communication
scholars have come up with theories, formulas, and tools which have made it possible to
evaluate readability computationally. Among them are Text Ease and Readability Assessor
(T.E.R.A), which is a computational tool which was developed to analyse the text in
multi-levels as it includes indices that more directly correspond to psycholinguistic and
cognitive models of reading (Crossley et al., 2011).

DuBay (2004) affirms that there have been many attempts to predict text difficulty using what
he dubbed ‘shallow indices’ such as vocabulary and sentence length in the 1920s and that in
the 1950s progress and research on the formulas were popularized by researchers such as
Rudolf Flesh, George Klare, Edgar Dale and Jeanne Chall. These resulted into development of
such formulas such as Flesh Reading Ease Formula, Gunning Readability Index, Fog Count,
and Fry Grade Level were introduced. However, McCarthy et al. (2006) opine that these
traditional readability formulas received a lot of criticism because of their shallow assumption
which analyses limited features of texts, citing example of Flesh Reading Ease Formula and
Flesh- Kincaid Grade Level Formula which were noted to rely mainly on word length to
assess the difficulty of texts. While many comprehension models proposed that there are
multidimensional levels of understanding that emerge during the comprehension process,
readability formulas assume only a uni-dimensional representation (McNamara et al., 2011).

In a quest for more comprehensive tool for readability analysis, Coh-Metrix Common Core
Text Ease Readability Assessor (T.E.R.A) was developed the goals of which include
improving our ability to measure text difficulty (Crossley and McNamara, 2010). McNamara et
al (2011) observe that the original Coh-Metrix offers more than 52 linguistic indices to the
public but Coh-Metrix T.E.R.A has selected only five indices which proved to be useful in
analysing lower grade texts as the indices. The five indices are narrativity, syntactic simplicity,
word concreteness, referential cohesion and deep cohesion.
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This tool is congruent with theories of discourse and text comprehension that describe
comprehension at multiple levels. The six levels of comprehension that are considered in
developing Coh-Metrix are words, syntax, the explicit text base, referential situation model,
the discourse genre and rhetorical structure, and the pragmatic communication level
(McNamara et al., 2014). However, the absence of situational settings, speakers, audience and
broader contexts when a text is analysed results in few findings at the sixth level.

Among success stories attribute to this tool is its ability to analyse linguistic features and detect
subtle differences in different types of texts in many studies. For example, Crossley (2006)
demonstrated that Coh- Metrix can differentiate between authentic and simplified texts as
accurately as human participants and this was supported by another study by Crossley,
McCarthy & McNamara (2007). Additionally, Coh-Metrix was found to be able to distinguish
between authentic and simplified text essays written by different levels of proficient writers
(Crossley et.al., 2010 and Crossley et. al 2011), different text levels-advance, intermediate,
beginner (Crossley, et al., 2011) and essays that are written by first language writers and
second language writers of English (Crossley and McNamara, 2009). From all these
testimonies, one can comfortably affirm that Coh-Metrix is able to analyse various types of
texts.

More specifically and relevant to the current study is the fact that Coh-Metrix T.E.R.A has
been found to offer the source of difficulty by presenting five easibility indices Easability
indices as variables that promote comprehension (McNamara et al, 2014). The variables, which
were the ones that were in focus in this study, are narrativity, syntactic simplicity, word
concreteness, referential cohesion and deep cohesion. Using this tool, a text can have a high
percentage of narrativity and syntactic simplicity but a low percentage of other three variables.
The result can be a various score combination of the five variables. It can offer a complete
picture of the potential challenges that may be faced by a reader as well as the potential
scaffolds in the text (McNamara et al., 2011).

1.2 Empirical Studies

A number of studios have been conducted in textual assessment. Quintero et al. (1998)
analyzed the measures used in identifying development in L2 writing and noted three
categories related to different aspects of writing development: fluency, accuracy, and
grammatical and lexical complexity.

Diane-Larsen (2006) studied five Chinese English language learners over a ten month period.
They met once a week and over the ten months produced four written narratives about past
time events and then later orally presented the stories. The written stories were analysed for
fluency, grammatical complexity, and vocabulary complexity. The results showed overall
improvement over six months with regard to fluency, accuracy, and complexity of grammar
and vocabulary.

As for Verspoor et al. (2008) in their case study of an advanced learner of English enrolled as
an English major at the University of Groningen, The Netherlands, they examined sentence
complexity using the number of finite verbs divided by the number of words per sentence
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along with the length of the noun phrases, the use of academic vocabulary from Coxhead’s
Academic Word List, lexical diversity, and sentence length. They found greater variability
occurred before the learner made what they referred to as developmental jump.

Baba and Nitta’s (2010) study focussed on EFL writing development in Japan using
Coh-Metrix with a visual analysis of nonlinear individual development. They studied 46
students’ writing on a repeated assignment over the course of one year. They noted that their
students improved in lexical diversity and grammatical complexity more than other text
characteristics, such as speed and coherence. Their development patterns varied greatly.

McNamara et al. (2010) study involved 120 college students’ essays graded by experts. The
essays were untimed and written outside of class. They used Coh-Metrix to calculate scores
on 53 indices and found that only 3 indices predicted the quality of the essays: syntactic
complexity, lexical diversity, and word frequency. They concluded that “...essay quality is
judged largely by the sophistication of the writing rather than the ease of processing” (p. 63).

Graesser et al. (2011: 223) analysed 37 texts of paragraph length covering K1 to 12th grade
levels and they found that grade levels were primarily correlated with narrativity and syntax
with only small variation in referential and causal cohesion across grade levels.

Crossley and McNamara’s (2011) study was on characteristics of L2 writing across four
different L1 backgrounds: Czech, Finnish, German and Spanish and compared them to L2
writing. They found significant differences in Coh-Metrix indices for hypernymy, polysemy,
stem overlap and lexical diversity. Furthermore, L2 writers used more generic reference
lexemes with fewer semantic senses and that there was less cohesion. They concluded that L2
writers share some characteristics regardless of their first language due to the amount and type
of linguistic knowledge they have.

Lu’s (2010) evaluation of a significant number of essays (3,678) essays by Chinese college
students sought to identify writing development using a computational too he developed using
14 measures of syntactic complexity. He recommended seven measures to L2 writing
researchers as good candidates for developmental indices. These were: complex nominals per
clause, complex nominals per T-unit, length of 4 clause, mean length of sentence, mean length
of T-unit, and coordinate phrase per clause and per T-unit.

As for Green, Khalifa and Weir (2013) their study sought to identify which Coh-Metrix
variables were better predictors of text difficulty. They using Coh-Metrix 2.0 and
VocabProfile to run analyses of 116 reading texts used in Cambridge English to determine
text characteristics changing by level. Statistical analysis revealed 15 indices on Coh-Metrix,
and Academic Wordlist (AWL) and Offlist wordson VocabProfile as differentiating
characteristics.

Ho (2016) investigated the effects of having Learning Assistants as a facet of instruction on
the level of textual cohesion in the writing of Academic English learners in college
introductory writing classes. She used Coh-Metrix tool for analysis of students’ writing
cohesion, focusing on the Text Easability components, including narrativity, syntactic
simplicity, word concreteness, deep cohesion, referential cohesion, verb cohesion,
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connectivity, and temporality. Her sample consisted of 74 final essays from students in four
writing sections, two with Learning Assistants and two without. Results suggested that
students exposed to Learning Assistants displayed a higher level of textual cohesion in their
writings and their essays had more paragraphs with fewer sentences in each paragraph, when
compared to those without Learning Assistants. However, both groups had low levels of
word concreteness, suggesting that exposure to Learning Assistants did not improve students’
concrete vocabulary.

Zhang (2016) carried out a comparative Coh-Metrix analysis of two Vocational Colleges
English textbooks, Successful English for Vocational Colleges and Vocational College
English aiming at providing insights on vocational college English teaching in China. He
noted that with smaller numbers of sentences in simpler structure and full of more familiar
content words, the texts were easier to read, while with larger numbers of words, especially
complex modifying noun phrases, in greater lexical diversity, the texts were more difficult to
read.

In the realm of semantics, Gui’s (2010) study sought to make a comparative investigation of
lexical meanings and meaning relations in L1 and L2 writings at the deep structure level via
Coh-Metrix tool. She found that L2 writings used more known information to establish
lexical co-referentiality while L1 writings manifested more lexical variety and sophistication.

Again in the area of lexical semantics, Térnqvist (2015) studied Swedish students’ texts in
1999 and 2009 seeking to find cohesive evidence indicating a change of quality influenced by
the development of the Internet. The researcher used Coh-Metrix, and the results showed that
the student texts from 2009 had higher lexical diversity, suggesting a larger vocabulary,
which is closely connected to text quality. The results also showed a higher use of deep
cohesion in the texts from 2009, which suggest that the writers knew how to use connectives.

In the aspect of textbook readability, Ismail and Yusof (2016) investigated the readability of
ten local English children story books used by Malaysian children on five aspects: narrativity,
syntactic simplicity, word concreteness, referential cohesion and deep cohesion, as provided
by the computational tool, Coh-Metrix Common Core Text Ease Readability Assessor
(T.E.R.A). They found that the majority of the samples had high narrativity, syntactic
simplicity, and word concreteness but average referential cohesion and deep cohesion. The
results further revealed that there was lack of attention given to the aspect of cohesion in
children story books. In the same aspect of text readability, Sarawit (n.d.) analysed the SRA
Lab 3B Rose Level students’ writing using Coh-Metrix indices at lexical, syntactic and
semantic levels. The students were from Nareseum University International College. The
study revealed the relationship between connectives and reading ease: The higher incidence
of causal and logical connectives related to a higher Flesch ease score. Also, the Flesch grade
level correlated with the number of modifiers before the noun phrase for which the number of
words before the verb also correlated.

Kasule (2011) assessed ESL primary school readers’ self-assessment of their own skills of
determining text readability in Botswana, suing an online software tool and a cloze test. The
results showed that the majority found the text difficult and only 18% could read the text
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unassisted. It is concluded that the teachers’ awareness of the readability issues is helpful for
effective reading instructions during the critical formative years of school.

In her study seeking to establish linguistic differences between fantasy and science fiction,
Ida (2015) used computational Coh-Metrix software to analyse 15 different authors, out of
whom 5 were writers in both genres. The data were analysed via ANOVA, correlations,
t-tests and general scrutinising of data. She found a lot of weak correlations and significant
differences but a lack of patterns while comparing text and text groups. Generally, the authors
who wrote both fantasy and science fiction seemed to conform more to the fantasy genre than
the science fiction except for four measures-descriptive, referential cohesion, LSA and lexical
density- where the authors writing in both genres seemed to conform more to science fiction
than fantasy.

Going through the survey of literature reviewed, the comparability has been in the aspects
effectiveness of assisting in the language learning process, the text difficulty levels and
authorship of the reading materials, and in assessing development of acquisition of writing
skills across time. Little if not nothing at all has been done to assess text easibility of written
essays comparing different disciplines and across years of study, both at one point in time.
The current study is a contribution towards such omission.

2. Respondents, Materials and Instrumentation

The study made use of Coh-Metrix too to analyse essays by 90 University of Dar es Salaam
undergraduate students 30 from each of the three years of study and from the 30 students 5
were from each of the six disciplines that were identified, as summarized in table 1 below:

Year of | Language and | History | Development Total
Study Linguistics Studies Botanical | Chemistry | ICT

Science
1% 5 5 5 5 5 5 30
2N 5 5 5 5 5 5 30
3" 5 5 5 5 5 5 30
Total 15 15 15 15 15 15 90

The students were asked to volunteer for the exercise and each was given a short writing task
relevant to their area of study which specifically instructed them to link what they were
being talk with their career aspirations. The essays were word processed and each was pasted
into Coh- Metric linguistic analysis tool focussing on five aspects of text easibity, namely:
syntactic simplicity, narrativity, word concreteness, referential cohesion, and deep cohesion.
According to Graesser et al. (2011: 223), the aspects can be described as follows: The first is
narrativity which measures the extent to which the text tells a story and is characterized by a
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higher percentage of verbs, adverbs, and intentional actions and events than informational
passages, it tends to be about familiar topics, and it employs high frequency words and
simple syntax. The second factor is syntactic simplicity which is characterized by fewer
words and simpler syntactic structures meaning shorter noun phrases. The third factor is word
concreteness which means the content words are concrete and can more easily be visualized.
The fourth factor is referential cohesion which means overlap in words and ideas in the
passage. The final factor used in the computational analysis is causal cohesion which
accounts for the use of causal and intentional connectives in the passage.

Having obtained results of each of the essays in percentages, means were computed per year
of study combinations of respondents and the disciplines were used the thematic chunks and
were therefore treated as subsections of the data presentation.

3. Findings

The findings have been presented according to the six disciplines that were involved, which
were Language and Linguistics, History, Development Studies, Botanical Science, Chemistry
and ICT.

3.1 Language and Linguistics

The language and linguistics essays produced the following outputs as summarized in figure
1 below.

Deep Cohesion

Referential Cohesion

H Year 3

Word Concreteness
Year 2

M Yearl
Syntactic Simplicity

Narrativity

0 20 40 60 80 100 120

Figure 1. Comparative Text- easebility in the Area of Language and Linguistics

In the area of language and linguistics, referential cohesion was observed more notably in the
essays by 1% year students, followed by third year students, while the least in this aspect was
second year students. As for word concreteness, first year student respondents also took the
lead with a mean score of 57, followed by 3" year students (58 mean score) and lastly second
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year (53 mean score). Third rank was deep cohesion where 1% years and 2™ years had a
marginal difference of 2 scores by having 72 and 70 mean scores, respectively. Third year
were not as good in their essays in this area as their counterparts since their mean score was
slightly above half (59). Syntactic simplicity and narrativity featured rather lowly. In these
two aspects, third year students had mean scores of 26 each. In the narrativity aspect the first
and second year student essays were comparably far better than in the aspect of syntactic
simplicity by having mean scores of and 26 and 24, respectively.

H Journal for the Study of English Linguistics
A\ MacrOthI“k ISSN 2329-7034

So, in general, language and linguistics essays were good in the easerbility aspects of deep
cohesion and concreteness but poor in narrativity and syntactic simplicity.

3.2 History

History was another discipline in Humanities that was included in the study. The findings on
history students’ essays are as presented in figure 2 below.

Deep Cohesion

Referential Cohesion

H Year 3

Word Concreteness
Year 2

HmYearl
Syntactic Simplicity

Narrativity

0 20 40 60 80 100 120

Figure 2. Comparative Text-easebility Across Years of Study of History Essays

In History, essays by third year students had highest mean of 98 in deep cohesion followed
by second year with a mean score of 74 while first year’s mean score was only a half in the
referential cohesion aspect. Referential cohesion was thus comparably the best with mean
score of 76 while first and third year essays were 51 and 50, respectively. In these two
aspects, the duration of exposure to academic writing have positive contribution to quality of
essays in text easerbility. Narrativity was notably high in the essays by second year students
but poorest in essays by first year students. Conversely, essays by first year students were
better in syntactic simplicity followed by essays by second year students. Third year essays
students were the poorest in syntactic simplicity. The aspect that was the poorest for all
groups was word concreteness the extreme case being second year essays with mean score of
only 4.

Deep cohesion, as viewed by Graesser et al. (2011) has its basis in exploration of the extent
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to which ideas in the text are connected with casual, intentional or temporal connectives.
3.3 Development Studies

This is discipline which, though biased towards Social sciences has aspects
inter-disciplinarity in it. In the case of university of Dar es salaam, it is a course with
university-wide student membership. However, the respondents for this study were drawn
from among those who belong to courses related to humanities the results of which are as
summarized in figure 3 below.

T

Deep Cohesion {99
49
) ) 69
Referential Cohesion 62

99

9 HYear3
Word Concreteness

i Year 2
HYearl

Syntactic Simplicity

Narrativity

0 20 40 60 80 100 120

Figure 3. Comparative Text- easerbility in Development Studies

As shows in figure 3 above, essays by development studies dominated in referential cohesion
notably in first year group who had up to 99% while year two and three had above two thirds
each (62% and 69%, respectively). Second year students essays were equally very high in
deep cohesion (99%) but other years of study did not do very well in this aspect since neither
group reached 50% in deep cohesion.

Syntactic simplicity and narrativity did not feature prominently in all years of studies except
for first year (in the aspect syntactic simplicity, which was half (50%). The rest were 37% 37
and below. Of the extreme here were third year essays the mean score of which was the
lowest (05%). This means that the essays by third year students were syntactically too
complex to fall into ‘good books’ of good academic writing.

Another observation is that essays by development studies students — irrespective of the year
of study they were in were far short of ideals of narrativity characterizing good coherence in
academic writing.

3.4 Botanical Science

Botanical science is a discipline that falls within natural or ‘hard sciences’ and its writing has
unique features and has conventions called scientific writing. The Chemistry students were
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involved in this study to see whether those conventions may have marked differences with
Humanities and Social Sciences and the analytical output of their essays in text easibility is as
summarized in figure 4 below.

(S P | |
Deep Cohesion ) 54
21
51
Referential Cohesion 9 32
49
Word Concreteness 24
23
Syntactic Simplicity 2
10
22
Narrativity
26
0 10 20 30 40 50 60
M Year 3 Year2 MYearl

Figure 4. Comparative Text-easibility of Essays by Botanical Science Students

Overall impression one gets from the data in text easibility of the essays by Botanical Science
students is that their writing not have any significant peculiarities in any of the aspects since
none went beyond 54%. Deep cohesion was in the essays by second year students was
comparably better by being above 50% even though their colleagues in the first and third
years only scored 21% each. As for referential cohesion third year essays were relatively
better with 51% first and, while the quality of second and third year students was found to be
highly wanting in referential cohesion since they had only 295 and 32%, respectively.
Ranking third is word concreteness with third year students taking the lead with 49% while
second and third year essays were half way to third year by both having less than 25%. Word
concreteness is a feature highly expected of ‘hard sciences’ since their description and labels
for their references are supposedly highly precise and characterized with heavy borrowing
from classical Greek or Latin. Yet these novice EFL science essayists did not make that
aspect feature prominently as it should.

The remaining two — syntactic simplicity and narrativity were far less shiny: Their
performances ranged between 28% and 10%.

3.5 Chemistry

This is yet another discipline that belongs to hard sciences and its register uniqueness is
ideally similar to that of botanical sciences. The resultant data from Coh-Metric analysis and
the computation of means are illustrated in figure 5 below.
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1 | | | | |

51 |
Deep Cohesion | 65
) ) 31
Referential Cohesion 22
19

Word Concreteness

40 HYear3

—d 65
48 i Year 2

9
2 HYear 1l
Syntactic Simplicity E 11
29
Narrativity 8
10

1
0 10 20 30 40 50 60 70

Figure 5. Comparative Text-easerbility of Essays by Chemistry Students

In chemistry the qualities that were observed better than the rest are deep cohesion and word
concreteness whereby the highest score for both was 65% and both by second year students.
The lowly performed in these two aspects were essays by first years that had 9% and 19% in
deep cohesion and word concreteness, respectively.

The rest of the aspects were not well adhered to with referential cohesion with 31% as the
highest score by third year students and 9% as the lowest by first year students. Syntactic
simplicity had third year student 26% as its highest score and first year’s 7% as its lowest
while in narrativity third year’s 29% was the highest and first year’s 10% the lowest. In all
three no-so-well-performed aspects, the similar pattern is third year out performing others
and first year dragging the fail. This concurs with researches by applied linguists in
interlaguage that the longer one is exposed to language (through writing in our context) the
more likely their improved language proficiency.

3.6ICT

This was the last discipline whose students, though belong to computer sciences, their
knowledge is both applied and interdisciplinary in nature, the response of whose students’
essays are summarized in figure 6 below.
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90
80
70
60
50

40
30 M Yearl

20 Year 2

10 M Year 3
0 -

Figure 6.Comparative Text Easibility in Essays by ICT students

In ICT, the qualities of text disciplines had their dominance in referential cohesion and deep
cohesion. In both cases, first year’s essays excelled over other years of study with 78% for
the former and 80% for the latter. Second year ranked second for both cases and third year
students’ essays were comparably the poorest.

Narrativity and syntactic simplicity were qualities in which ICT essays were the poorest with
first years doing comparably better than other years of study followed by second year. So
there is reverse of performance in the years of study between the highly performed aspects or
qualities and the poorly performed ones.

4. Conclusion

In general, the findings have revealed that deep cohesion was high in History, Development
Studies, Chemistry and ICT, but was low in Botanical Science; and was thus the most
dominant of all. Ranking second is Referential cohesion which was high in Language and
Linguistics, and in Development Studies. Word concreteness was high only in Chemistry and
poor in History. Conversely, narrativity was poor in all disciplines except History and ICT
while narrativity was neither dominant nor poor in any disciplines except ICT.

As for years of study first year students did better than other years in deep cohesion and
referential and deep cohesions but generally poor in word concreteness. Third year were good
in referential cohesion but poor in syntactic simplicity while first year were referential
cohesion. None was good in word concreteness and narrativity.
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