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Reading comprehension ability is assessed in England within the English language GCSE exam. This is a high
stakes exam, taken by all 16-year-olds, and a pass grade is needed to progress onto the next stage of education
and employment. Since reading experience is an important predictor of reading comprehension ability, two
different types of reading materials were explored to see how well they matched the reading required in the
exam: 1) curriculum reading; and 2) independent reading. Two corpora of texts representing the two types of
reading were created and explored using the methods of Corpus Linguistics. The curriculum reading corpus
(CRC) had lower linguistic diversity, and higher frequency of nouns but lower frequency of adverbs, than the
independent reading corpus (IRC). Exploratory analysis of the most frequent parts of speech revealed that the
CRC had words that were more abstract and conceptual, whereas the IRC featured words about the concrete and
the everyday, suggesting that curriculum reading presents a different type of vocabulary challenge. The CRC was
not as close a match to the exam texts as the IRC. As the English language GCSE exam is used as a measure of
literacy competency for both future study and future employment, this suggests that the types of texts chosen for
the exam are not a good match for this purpose. The choice of texts in assessments therefore needs careful
consideration.

1. Introduction

In England, as part of a suite of General Certificate of Secondary
Education (GCSE) exams, taken at the end of their full-time compulsory
education, students (age 16) sit an English language GCSE that is taken
to indicate their literacy competency and suitability for future study and
employment. There is a separate English literature qualification to assess
the critical analysis of literary fiction texts. The English language GCSE
exam was reformed by the Government in 2015, with the new exam
introduced in 2017. This new specification changed the form and age of
the texts that have to be read in the exam and, instead of mostly modern
and accessible texts in the old version (Isaacs, 2014), now texts are lit-
erary fiction and literary non-fiction and have to be from all three of the
19th, 20th and 21st centuries. Students’ ability to read and understand
these types of texts is therefore an important area of research.

An important predictor of comprehension ability is reading experi-
ence (Acheson et al., 2008; Chateau and Jared, 2000; Davidse et al.,
2011; Mol and Bus, 2011). This is explained by the lexical quality
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hypothesis (LQH) (Perfetti and Hart, 2002) as the gradual building of an
increasingly secure and coherent, but also nuanced, understanding of
words each time they are encountered. The lexical legacy hypothesis
(LLH) (Nation, 2017) builds on this by specifying that encounters with
words need to be in diverse contexts for greater quality to be built
(Joseph and Nation, 2018; Pagan and Nation, 2019; Rosa et al., 2017,
2022). It is therefore important to examine students’ actual reading
experience, to understand how far it is providing exposures to words in
order to build good vocabulary knowledge and comprehension ability,
in preparation for the final exam.

2. Literature review
2.1. Reading experience
The Simple View of Reading (SVR) (Gough and Tunmer, 1986;

Hoover and Gough, 1990) describes reading as being the product of two
parts, the ability to decode written words (either by sounding them out
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or by recognising them immediately) and the linguistic comprehension
of the words. The importance of the two components of the SVR does
not, however, remain consistent for readers across all ages. As students
become more skilled, and their reading more proficient, the decoding
element of the SVR (in which proficiency has been reached) declines in
importance and the linguistic element becomes more important (Braze
et al., 2007; Francis et al., 2005; Gough et al., 1996; Henderson et al.,
2013; Nation and Snowling, 1998; Ouellette, 2006; Tilstra et al., 2009).
This linguistic comprehension includes vocabulary knowledge and, as
the reading materials of secondary or high school education increase in
difficultly, the vocabulary in this kind of written register becomes more
and more different from the vocabulary used in spoken registers (Biber
and Conrad, 2009; Braze et al., 2007; Cunningham, 2005; Landauer and
Dumais, 1997; Tilstra et al., 2009). Written registers, especially infor-
mational registers such as those prominent in curriculum reading ma-
terials, tend to include more complex lexico-grammatical features
especially noun phrases (Biber and Conrad, 2009), more low frequency
words and more exception words (words that do not follow usual
spelling rules) (Nation and Snowling, 1998). Perfetti and Hart’s LQH
(2002) defines the ability to read a word efficiently as when the reader is
able to access high quality representations of three components of a
word: its written form (orthography); its sound (phonology); and its
meaning (semantic information). As specified by the LQH, building
high-quality representations of words depends on experiences with
them, each encounter enabling the components of high lexical quality to
become more secure and coherent (Perfetti, 2007).

Reading experience is therefore an important predictor for reading
ability (Acheson et al., 2008; Chateau and Jared, 2000; Davidse et al.,
2011; Mol and Bus, 2011), and several studies show that it is fiction
reading specifically that is a superior predictor of that ability (Mar and
Rain, 2015; Martin-Chang et al., 2020; McGeown et al., 2015; Pfost
et al., 2013). That reading experience predicts reading skill can be
explained by the LLH (Nation, 2017) as it creates a bank of previous
experiences with words that each reader has built up. If these experi-
ences are diverse, then lexical quality is gradually increased through
each new context or nuance of meaning encountered (Pagan and Nation,
2019; Rosa et al., 2017, 2022).

Whilst explicit teaching of vocabulary is, of course, an essential part
of good classroom practice, using the theoretical background of the LQH
and the LLH, it is clear that it is not enough to be taught words from lists.
Instead, in order to build lexical quality (Perfetti and Hart, 2002) words
must be experienced in diverse contexts (Nation, 2017). It has also been
estimated that the number of words taught in classrooms each year is
approximately 200-300 (Nagy and Herman, 1984), whereas the esti-
mate of the number of words learnt by children each year is approxi-
mately 3000 (Nagy et al., 1987). The gap between words learnt overall
and words taught is filled, according to Nagy et al. (1987), by learning
from context, that is through listening and reading. For older children
most new words will be acquired through reading as they will have
already encountered, by age 12, words that are found in spoken lan-
guage (Landauer and Dumais, 1997). It is reading experience that is
needed at this age, therefore, for a vocabulary growth to occur (Nagy
et al., 1987).

Being able to read well and access the learning materials of the
curriculum is crucial for students at the secondary levels of education
(Shanahan and Shanahan, 2017). Analysis of the Programme for Inter-
national Student Assessment research showed that 20 % of 15-year-old
students in England were below the reading level considered the mini-
mum required to be able to participate in society (Ingram et al., 2023).
The 2023 national Statutory Assessment Tests, taken in England by
students at the end of their primary (elementary) education (age 11),
showed even lower levels of proficiency, with only 73 % of students
meeting the expected standard in reading (Department for Education,
2023b). As adolescents progress through school, subjects are taught
more discretely and reading materials become more complex, use
increasingly specialised and more academic language (Schleppegrell,
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2001, 2007). Many different types of words, for example technical or
subject-specific vocabulary and also words that are used for cohesion
like connectives, are found more frequently in written language than in
spoken. It is reading experience therefore, that will provide encounters
with this type of vocabulary (Tilstra et al., 2009).

2.2. Curriculum reading

Corpus studies of vocabulary in education have tended to focus more
on higher education than on schools (Coxhead, 2000, 2011; Gardner and
Davies, 2014). The main focus of these studies has been on creating lists
of academic words (Coxhead, 2000; Gardner and Davies, 2014) and of
disciplinary language (Hyland, 2008, 2017; Hyland and Tse, 2007).
Some similar work has been done in secondary schools with the creation
of lists of school vocabulary and phrases (Green and Lambert, 2018,
2019). There have also been corpus studies of the language used in
maths resources (Monaghan, 1999), science textbooks (Coxhead et al.,
2010; Deignan and Love, 2019) and of reading materials from a range of
KS3 lessons (ages 11-13) (Deignan et al., 2022). These studies and lists
have provided teachers and students with valuable teaching and
learning resources. However, as shown above (Nagy and Herman,
1984), being taught or learning words from lists in class is not sufficient
for vocabulary to grow adequately. Diversity and meaningful context are
lacking in lists of words or phrases, compared to the reading experience
required to build lexical quality (Nation, 2017; Perfetti and Hart, 2002).
Texts that students read, as part of their classes, form part of each stu-
dents’ bank of prior reading experience (Nation, 2017). Studying sam-
ples of class reading, at GCSE level, can therefore provide useful data
about the vocabulary that students are (and are not) exposed to through
the curriculum. Most of the school studies outlined above have relied on
collecting text from curriculum textbooks, to represent what is read in
the classroom. However, the increasing use of technology, both from
teachers’ use of slides, worksheets and online quizzes in the classroom,
and students’ increasing use of their own devices and electronic re-
sources, mean that textbooks can no longer be taken as a good example
of the kind of reading that students are expected to do and are exposed to
through the curriculum (Deignan et al., 2022).

2.3. Independent reading

Corpus studies of children’s non-curriculum reading (reading for
pleasure) have compared book language to spoken language and found
that book language is more complex (Cameron-Faulkner and Noble,
2013; Dawson et al., 2021; Hsiao et al., 2022; Montag, 2019; Montag
et al., 2015; Montag and MacDonald, 2015). These studies have gener-
ally used existing collections of texts written for children, like the Oxford
Children’s Corpus (Wild et al., 2013) or a children’s reading subset of
the Corpus of Contemporary American English (University of Arizona
Libraries, 2021).

A report into the results of a large national (UK) survey by the Na-
tional Literacy Trust (Clark et al., 2023) about children’s reading prac-
tices shows that only 43.4 % of children (aged 8-18) said they enjoyed
reading, the lowest level recorded since the survey started in 2005. The
number of young people enjoying reading drops as age increases. In the
same survey only 28 % of respondents said that they read daily in their
free time, which followed the trend of gradually decreasing numbers
since 2005. Fiction is still the most popular choice for free time reading
(73.5 %), but there was no further detail on the types of fiction that were
being read. In an earlier report Clark and Rumbold (2006) showed that
children’s choices, when reading for pleasure, were diverse but that
fiction dominated. A report based on data from the school reading
programme, Accelerated Reader (Topping et al., 2023), for readers from
the UK and the Republic of Ireland attending secondary school years
9-11 (age 13-16), showed that the most read titles were either fiction
books that were likely to have been studied in class (e.g. Of Mice and
Men), or titles by children’s and YA authors (e.g. J.K. Rowling). It should
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be noted that this data will be affected by the books that are stocked by
school libraries and the books that are listed on the Accelerated Reader
platform itself.

2.4. The English language GCSE

The new specification of the English language GCSE was first taken
by students in England in 2017. A grade 4 (equivalent to a C) in this
qualification is needed by students to access most post-16 options,
including further study, apprenticeships and employment. It is a gov-
ernment funding requirement for post-16 courses that any students who
did not gain a grade 4 or above, must continue to study English and
ideally retake the qualification. GCSE results, with special focus on
maths and English language, are published each year and are used as a
measure by which to judge the quality of education being provided by
each school. This means preparing for this exam is important for stu-
dents, teachers, and schools. A corpus study of a selection of exams texts
from the new English language GCSE identified 146 keywords, that
appeared more frequently in the exam text corpus (ETC), created for the
study, than a reference corpus and therefore were taken to typify the
vocabulary in the exam texts (Jennings et al., 2024). These keywords
were low in frequency in general language and were typically found in
fictional texts, especially older classic fiction. The LQH and LLH show
that if these words are to be understood, then students must have
experienced them in their prior reading. Identifying the vocabulary
content of students’ reading experience therefore becomes key.

As the ability to proficiently comprehend the vocabulary in a text
depends on previous reading experience having provided enough
diverse exposure to that vocabulary (Acheson et al., 2008; Chateau and
Jared, 2000; Davidse et al., 2011; Mol and Bus, 2011; Nation, 2017;
Perfetti and Hart, 2002), adolescents preparing for their English lan-
guage GCSE exam will be relying on their previous reading experience to
enable their comprehension of the exam texts. That reading experience
may have been gained inside and/or outside school. Previous corpus
studies of academic language have focused on producing lists of vo-
cabulary that are either common across disciplines (Coxhead, 2000;
Gardner and Davies, 2014) or needed within disciplines (Green and
Lambert, 2018, 2019; Hyland, 2008, 2017; Hyland and Tse, 2007). For
independent reading or reading for pleasure outside school, there is
evidence that fewer students, especially in this adolescent age group,
choose to read in their free time (Clark et al., 2023). When children and
young people do choose to read independently, fiction seems to remain
the most popular choice. This is key for reading proficiency as previous
research shows that fiction is a superior predictor of reading skill (Mar
and Rain, 2015; Martin-Chang et al., 2020; McGeown et al., 2015; Pfost
et al., 2013). It is also important to note that corpus studies of children’s
reading for pleasure usually depend on using collections of texts that are
based on the target age for readers of the texts, rather than from any data
about what children or adolescents are actually choosing to read.
Although the data that we do have would suggest that this is likely to be
children’s or YA fiction ((Topping et al., 2023), it is crucial to find out
what young people are actually choosing to read so that we can have a
more accurate picture of the vocabulary they are encountering, rather
than just the vocabulary that they would encounter if they read the
books and genres targeted at their age group.

2.5. This study

The focus of this study is the vocabulary content of the reading
experience of adolescents, both across the curriculum at school and in
any independent reading. The intention was to collect a small but
manageable number of texts and to carry out an exploratory analysis.
One aim was to look at a sample of text drawn from a range of curric-
ulum reading at school, rather than just have word lists or collections
that only represent single or limited numbers of subjects, as previous
corpus studies have done. A second aim was to add to the primary data
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on adolescent reading by creating a sample of students’ actual inde-
pendent reading, rather than looking at a collection that is defined by
suggested age ranges or specific genres. It would then be possible to
compare this new collection of adolescent reading materials to the
corpus of exam texts created in a previous study (Jennings et al., 2024).
This study therefore created two corpora of texts to explore students’
actual reading materials: 1) from lesson materials, to explore curriculum
reading in school; and 2) from students’ independent reading, outside of
school.

In order to explore the different reading experiences offered by the
two different genres of reading (curriculum and independent), this study
examined the linguistic content of the two new corpora created. The
occurrences of different parts of speech were compared, as these can be
an indication of linguistic register and could therefore suggest the types
of registers present in each corpus (Biber et al., 1999). The lexical di-
versity of the two corpora were compared as a measure of linguistic
richness, a high lexical diversity score indicates that there are more
unique words in the text. This is important for reading experience as a
higher lexical diversity will provide more encounters with different
words and therefore have the potential to build greater lexical quality
(Nation, 2017; Perfetti and Hart, 2002) with a greater range of words.
The most frequent words in the two corpora were then compared, these
most frequent words lists were separated into the four main parts of
speech to enable a close comparison. Again, this was a useful method to
use to consider the reading experiences and potential vocabulary en-
counters offered by the two different types of texts.

The level of difficulty presented by the words on the most frequent
words lists from the two corpora was analysed by comparing the average
number of letters in the words. Longer words have been shown, by eye
tracking studies to have longer reading times (e.g. Joseph et al., 2009),
and this can impact comprehension due to the increase in processing
time (Martin-Chang et al., 2020). The level of difficulty for nouns was
measured using concreteness and imageability scores. Words with
higher scores for these two measures are easier to comprehend as the
reader can draw on perceptual memory (Brysbaert et al., 2014; Cortese
and Fugett, 2004; Khanna and Cortese, 2021; Sadoski and Paivio, 2013).
Using these three measures (word length, concreteness and image-
ability) allowed for a comparison of the difficulty of the words in two
focus corpora, an important indication of the kind of reading experience
being offered by them.

2.6. Research questions

1. What is the linguistic make-up of the corpora of students’ curriculum
and independent reading?

2. What types of words typify the student reading material that were
collected?

3. How far do the student reading materials match the vocabulary in
the English language GCSE exam?

3. Methodology
3.1. Ethical approval

This study was granted ethical approval by the University of Read-
ing’s Institute of Education.

3.2. Curriculum reading

Curriculum materials were collected for year 10 classes (age 14-15)
from an online platform used by teachers to share resources with their
classes (Google Classroom). A week in June was chosen for expediency
and resources were downloaded from each class. Resources were
accessed from the following 16 subjects: Art, Computing, Media, Tech-
nology, English, Geography, History, Maths, Music, Physical Education,
Religious Studies, Biology, Chemistry, Physics, Childcare, Graphics.
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Collecting data from a range of subjects across the curriculum is
important because students’ bank of experience with words (Nation,
2017), is formed by all their experiences with text, not just from subjects
like English where reading is explicitly being taught. With recent reports
suggesting that only 28 % of children read every day in their free time
(Clark et al., 2023), reading within the curriculum may represent the
only reading that some children do, so the full range of subjects is
essential to study. The types of resources downloaded included: work-
sheets; slides; pages from textbooks; quizzes; exam questions and an-
swers; and coursework tasks. In subjects where there were more than
1000 words (11 subjects), the first 1000 words were taken as repre-
sentative (Biber, 1990). Five subjects had less than 1000 words (see
Table 1).

There were some challenges in converting the documents that were
shared on the online platform into text files that were suitable for
uploading to the corpus tool, Sketch Engine (Kilgarriff et al., 2014). Slides
often used pictures and graphics with the text presented in separate
boxes, so the process of extracting the text was difficult to automate.
There were similar challenges with PDF files, pages from textbooks,
exam papers, and worksheets; where the design and presentation of text
meant that many manual adjustments were needed when converting the
format. Considerable time was therefore needed to create a relatively
small corpus.

3.3. Independent reading

Retrospective opt-out permission was used to access a list of reading
materials submitted by students in a year 10 (age 14-15) mixed ability
English class for a free choice reading homework task over a half-term
holiday. Of the twenty-five students in the class: twenty-three submit-
ted what they had read for homework (two students did not complete
the original homework task); and twenty-one did not opt-out. One book
was submitted twice (One of Us is Lying by Karen McManus), this left a
list of twenty different source texts. These twenty texts consisted of: nine
young adult (YA) fiction books; three newspaper articles, two autobi-
ographies; two classic children’s books; two modern literary fiction
books; one crime/thriller fiction book; and one classic literary fiction
book (see Table 2). One thousand words from the beginning of each text
were collected, as Biber (1990) showed that 1000-word sub samples
from texts, when compared, had high level of linguistic stability.

3.4. Creation of the corpora

Two corpora were created from the texts collected: 1) the CRC, using
the 16 curriculum documents; 2) the IRC, using the 20 independent
reading documents collected from the homework task. Details of the two

Table 1
Curriculum Subjects in the Curriculum Reading Corpus
with Word Counts.

Subject Word Count
Art 206
Computing 1000
Media 909
Technology 1000
English 1000
Geography 1000
History 1000
Maths 1000
Music 603
Physical Education 1000
Religious Studies 1000
Biology 437
Chemistry 1000
Physics 1000
Childcare 1000
Graphics 276
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Table 2
Texts used to create Independent Reading Corpus.

No. Text Genre

1 Harry Potter and the Chamber of Secrets by J. K.
Rowling

Young Adult Fiction

2 Checkmate by Malorie Blackman Young Adult Fiction
3 Harry Potter and the Deathly Hallows by J. K. Young Adult Fiction
Rowling
4 One Of Us Is Lying by Karen McManus Young Adult Fiction
5 Rule of Wolves by Leigh Bardugo Young Adult Fiction
6 Divergent by Veronica Roth Young Adult Fiction
7 Twilight by Stephenie Meyer Young Adult Fiction
8 Harry Potter and the Philosopher’s Stone by J. K. Young Adult Fiction
Rowling
9 The Maze Runner by James Dashner Young Adult Fiction
10 News article from online daily newspaper for Non-fiction (news)
young people
11 News article from online daily newspaper for Non-fiction (news)
young people
12 Sports article from an online newspaper Non-fiction (news)
13 The Storyteller: Tales of Life and Music by Dave Autobiography
Grohl
14 I am Malala by Malala Yousafzai Autobiography
15 Biggles of the Camel Squadron by W. E. Johns Classic Children’s
Fiction
16 The BFG by Roald Dahl Classic Children’s
Fiction
17 Everything I Never Told You by Celeste Ng Modern Literary
Fiction
18 Woman in Black by Susan Hill Modern Literary
Fiction

Crime/thriller
Classic Fiction

19 Body Language by A. K. Turner
20 The Great Gatsby by F. Scott Fitzgerald

corpora are given in Table 3. Documents were uploaded to the corpus
tool Sketch Engine (Kilgarriff et al., 2014).

3.5. Frequencies of parts of speech and lexical diversity

To answer RQ1, what is the linguistic make up of students’ curric-
ulum and independent reading, total occurrences for nouns, verbs, ad-
jectives, adverbs and other parts of speech were calculated for the CRC
and IRC. A comparison of frequencies of parts of speech showed how the
linguistic make up of these two corpora differed. In order to compare
totals between corpora that are not the same size, frequencies need to be
normalized. This was calculated by converting raw scores to frequency
per million (fpm) (raw occurrences of part of speech/total words in
corpus x 1,000,000). Chi squared tests of independence were used to
compare whether differences between the frequencies of the parts of
speech in each corpus were significant. Lexical diversity, which is
measure of how many different (unique) words are used in a corpus was
calculated using a type to token ratio (TTR) (Jarvis, 2013; Richards,
1987). This measure showed which of the two corpora contained the
most unique words and therefore could potentially be a richer source of
reading experience. A simple TTR can be calculated by dividing the
number of types (unique words) by the number of tokens (total words)
within a text or corpus, with higher scores representing higher diversity.
However, this calculation does not account for the impact that the length
of a text will have on this ratio (Covington and McFall, 2010; Kyle et al.,
2021). To account for the sizes of the corpora, a moving-average

Table 3
Corpora Contents.

Corpus Documents Tokens Words Types (Unique
Words)
Curriculum Reading 16 15,574 13,210 3356
Corpus
Independent Reading 20 25,467 21,553 5169

Corpus
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type-token ratio (MATTR) (Covington and McFall, 2010) was calculated
for both corpora using the MATTR computer program (Covington and
McFall, 2008) which averages the TTR for every rolling 500 words.

3.6. Most frequent words

Frequent words are important to study as these are the words that
students are most likely to encounter in these different types of reading
experiences and therefore gave an indication of how the vocabulary in
the reading texts might be different. Word lists, which rank words by
their frequency in the corpus, were produced from Sketch Engine for four
parts of speech (nouns, verbs, adverbs and adjectives) from the CRC and
IRC corpora. The parts of speech labels were allocated to the words in
the corpora through the automatic tagger in Sketch Engine. The 100 most
frequent words of each of the four parts of speech from the two corpora
were compared using the MRC psycholinguistic database (Coltheart,
1981). The first measure used was word length to identify if there were
significant differences in word lengths between the word lists from the
two corpora. Word length is compared as longer words are an indication
of greater difficulty (Carver, 1976). Longer words can also lead to longer
processing times which can have a negative impact on comprehension
(Martin-Chang et al., 2020). The two lists of the 100 most frequently
occurring nouns were then compared to see if there were significant
differences in concreteness and imageability. Concreteness is measure of
the closeness of what the word denotes to a “perceptual entity”
(Brysbaert et al., 2014, p. 904). A word that has a high concreteness
score is understood to be easier to process because perceptual memory
can be used, as compared to abstract words where it cannot (Brysbaert
et al., 2014; Khanna and Cortese, 2021). Imageability scores give a
measure of the extent to which the word is related to the senses and the
formation of a mental image (Sadoski and Paivio, 2013). High scores for
imageability indicate that the word is easier to process (Cortese and
Fugett, 2004; Khanna and Cortese, 2021).

The word lists from the two corpora were then compared to identify
which occurrences, in the 100 most frequent words in each of the four
parts of speech, were common to both corpora and which occurrences
were only in one of the corpora. Qualitative analysis was then conducted
to further describe and compare the words on these eight lists.

3.7. Corpora comparisons

In order to see how far students’ prior reading, represented by the
CRC and IRC, matched the texts that they would need to comprehend in
their English language GCSE (RQ3), a comparison was run in Sketch
Engine (Kilgarriff et al., 2014) between the two corpora created for this
study, the ETC created for a previous study (Jennings et al., 2024) and a
range of reference corpora. The Sketch Engine comparison tool compares
the keyword scores (frequency per million in the focus corpus divided by
the frequency per million in the reference corpus) of the 5000 most
frequent words in each corpus and then creates an overall comparison
score from the mean of the highest 500.

4. Findings
4.1. Parts of speech in the corpora

Raw numbers and fpm are reported for occurrences for each part of
speech in both corpora created for this study and for the ETC created in a
previous study (Jennings et al., 2024) (see Table 4).

A chi-square test of independence was performed to examine the
relationship between the frequency of different parts of speech in the
CRC and IRC. For adjectives, the difference was not significant, x> (1, N
= 34,763) = 0.56, p = 45. For verbs, the difference was also not sig-
nificant, Xz (1, N = 34,763) = 0.01, p = 91. However, for adverbs, the
difference was significant, X2 (1, N = 34,763) = 174.21, p = < 0.01:
adverbs were significantly more frequent in the IRC compared to the
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Table 4
Raw Occurrences and Frequency per Million (in brackets) for Parts of Speech in
the Corpora.

Corpus Nouns Verbs Adjectives Adverbs Other”
(fpm) (fpm) (fpm) (fpm) (fpm)

Curriculum 4467 2424 1025 406 4888
Reading (338,153)  (183,497)  (77,593) (30,734)  (370,023)
Corpus

Independent 5576 3945 1625 1351 9056
Reading (258,711)  (183,037)  (75,396) (62,683)  (420,174)
Corpus

Exam Text 8191 7085 2535 2396 16,378
Corpus (223,890)  (193,659)  (69,291) (65,491)  (447,670)

Note.

@ other includes: conjunctions, prepositions, pronouns and numerals.

CRC. For nouns, the difference was also significant, Xz (1, N=34,763) =
251.60, p = < 0.01, with nouns significantly more frequent in the CRC
compared to the IRC.

Reference data on the frequencies of parts of speech in different
registers (Biber et al., 1999) identifies verbs and adverbs being most
common in conversation and fiction, nouns as being most common in
newspaper language and then academic prose, and adjectives being
most common in academic prose and then newspaper language. Whilst
none of the four registers used in Biber et al. (1999) (conversation, fic-
tion, newspaper language and academic prose) are a complete match for
the make-up of the CRC and IRC, the frequencies of the parts of speech in
them generally follow the same pattern. The CRC had significantly more
nouns, as is found in newspaper language and academic prose. In con-
tract, the IRC, which contains mostly fiction, some narrative non-fiction
and three newspaper articles, had a significantly higher frequency of
adverbs, which fits with adverbs being most common in fiction. The
frequencies were closer for verbs and adjectives, perhaps due to the mix
of registers contained in the two corpora.

4.2. Lexical diversity

Lexical diversity, measured by MATTR was slightly higher in the IRC
(0.55) than the CRC (0.46), suggesting that the independent reading
(mostly fiction) had a higher lexical diversity than the curriculum
reading.

4.3. Comparing the most frequent words in the different parts of speech in
the two corpora

Independent-samples t-tests were conducted to compare the number
of letters, as an indication of difficulty, in the 100 most frequent words
for each part of speech from the two corpora. Nouns in the CRC con-
tained on average a higher number of letters than nouns in the IRC, and
this was also the case for verbs and adjectives. For nouns there was a
significant difference between the CRC (M = 5.48, SD = 1.99) and the
IRC (M = 4.87, SD = 1.35), t (158) = 2.45, p = .02, two-sided. The effect
size was small, with a Cohen’s d of 0.36. Verbs had significantly more
letters in the CRC (M = 5.44, SD = 1.84) than in the IRC (M = 4.37,SD =
1.20), t (171) = 4.87, p = < 0.001, two-sided. The effect size was me-
dium, with a Cohen’s d of 0.69. Adjectives also had significantly more
letters in the CRC (M = 6.22, SD = 2.27) than in the IRC (M = 5.18,SD =
1.85), t (185) = 3.49, p = < 0.001, two-sided. The effect size was me-
dium, with a Cohen’s d of 0.50. For the length of adverbs there was no
significant difference between the CRC (M = 6.04, SD = 2.59) and the
IRC (M = 5.63, SD = 2.00), t (193) = 1.25, p = .211, two-sided. The
effect size was small, with a Cohen’s d of 0.18.

An independent samples t-test was also conducted to compare the
concreteness and imageability scores of the 100 most frequent nouns in
both corpora. Higher scores for both these attributes suggest lower dif-
ficulty. For concreteness the score was significantly lower for the CRC
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(M = 450.54, SD = 100.18) than the IRC (M = 507.57, SD = 99.99), t
(131) = —3.28, p = .001, two-sided. The effect size was medium, with a
Cohen’s d of 0.57. For imageability the scores were also significantly
lower for the CRC (M = 469.48, SD = 91.15) compared to the IRC (M =
532.16,SD = 82.79),t(132) = —4.17, p = < 0.001, two-sided. The effect
size was medium, with a Cohen’s d of 0.72. The lower scores in the CRC
indicate that the words in the curriculum texts would be more difficult to
comprehend.

Qualitative exploratory analysis, on the 100 most frequent words for
each part of speech in the two corpora, was then conducted to identify
any similarities and differences between them.

4.3.1. Nouns

Nouns are the most frequent word class (Biber et al., 1999) so it was
perhaps to be expected that there was a high diversity of occurrences in
the two noun frequency lists. Only 13 of the same nouns occurred in both
corpora’s top 100 for frequency. The nouns that appeared on both 100
most frequent word lists were all high frequency nouns and were con-
crete entities (e.g. school, queen) and qualities and states (e.g. time, year,
word, day). The CRC top 100 nouns by frequency (Appendix B) had a
small number of proper nouns (5) (e.g. London, Essex, Elizabeth). Com-
mon nouns were materials (e.g. metal, copper, carbon), were about space
(e.g. galaxy, earth, universe, sun) or were to do with the classroom (e.g.
paper, line, mark). There were a wide range of nouns that were about
qualities or states (e.g. probability, aggression, personadlity, spectrum). In
the IRC however, the top 100 nouns by frequency (Appendix A) there
were 21 proper nouns, 20 of which were for people (e.g. Harry, Volde-
mort, Lydia, Drogba) and one for a place (Chelsea), a far higher number
than in the CRC (5). Instead of common nouns that were topic based, the
IRC featured 18 common nouns for domestic or everyday objects (e.g.
house, room, table, car), eight common nouns for the body or parts of it
(e.g. eye, hand, hair, head), and 12 common nouns for people (e.g. man,
mother, queen, brother). Of the 22 nouns that denoted qualities or states,
just over half related to time (e.g. year, day, moment, night), whereas the
CRC only had 2 (day and year).

4.3.2. Verbs

There were far more shared verbs in the top 100 frequency lists of the
CRC (Appendix D) and the IRC (Appendix C) than there were for nouns,
with 43 verbs appearing on both lists. These are mostly simple, high
frequency actions and states verbs (e.g. be, do, have, create, learn). Be and
do are also always likely to be very frequent due to their grammatical use
in tense building. The verbs that appear in the CRC top 100 most
frequent, that are not shared in the IRC top 100, were different to those
on the shared list and included: verbs that are parts of instructions for
class tasks (e.g. explain, describe, write, extract, identify); verbs that are
part of a mark scheme or answer sheet (e.g. accept, demonstrate) and
verbs that describe causation or relationships (e.g. help, develop, involve,
increase, produce). However, the verbs that only appear in the IRC top
100 are very similar to the shared ones and were mostly simple actions
or states (e.g. turn, feel, want, call, tell).

4.3.3. Adjectives

Just under half (42) of the adjectives were on both the CRC (Ap-
pendix F) and IRC (Appendix E) top 100 most frequent, and these were
largely physical qualities (e.g. red, long, small, green, big) or simple
qualitative attributes (e.g. good, different, important, major). The adjec-
tives that only appeared in the CRC top 100 featured abstract qualities
(e.g. relative, reactive, random, holistic). Whereas the 58 adjectives in the
IRC top 100, that did not appear in the CRC, were either similar to the
those on the shared list that expressed physical qualities (e.g. little, tall,
hard, black, pale) or had more complex qualitative attributes (e.g.
strange, magnificent, extraordinary, prominent).

4.3.4. Adverbs
Adverbs were the part of speech that had the most crossover between
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the CRC (Appendix H) and the IRC (Appendix G) top 100 frequency lists.
This would be expected as it is the smallest word class (Biber et al.,
1999). Those that appeared on both lists were simple adverbs, including
of time and place (e.g. now, then, back, down), and of manner (e.g.
quickly, especially, directly, exactly). The adverbs that were only on the
CRC list only contained technical examples of manner (e.g. randomly,
artificially, extrinsically, functionally, aesthetically). Some adverbs that
only appeared in the IRC were of time and place like the shared list (e.g.
findlly, soon, forever, upwards, behind), but most of manner but less
technical than the CRC list (e.g. obviously, purely, completely, barely,
excitedly).

4.4. Corpora comparisons

The comparisons between corpora are presented in Table 5. The
comparison score represents the mean of the highest 500 scoring key-
words created by calculating the frequency per million in one corpus
divided by the frequency per million in the other, the closer the score to
1 the more alike the corpora are.

The IRC is a closer match to all the other corpora than the CRC,
suggesting that the CRC is very particular in its register. The IRC is a
closer match to the exam text corpus than the CRC.

5. Discussion

This exploratory analysis and comparison of two collections of
adolescent reading material has revealed that the curriculum texts in the
CRC contain a very particular set of vocabulary, that did not match
either the IRC, the ETC or any of the other reference corpora. The CRC is
obviously a very small corpus that only represents one week of curric-
ulum materials, so its particular nature could be due to the high density
of the specific topics covered in lessons that week. For example, in
chemistry the topic was metals, in physics it was red shift and in history
the 1601 rebellion by the Earl of Essex — all these topics featured in the
top 100 most frequent word lists. However, there is no reason to think
that these topics are not representative of the subjects from which they
were taken. Moreover, what this shows is that the vocabulary and spe-
cifically the nouns being used in the curriculum reading are more
challenging nouns that point to scientific terminology typical of infor-
mational written registers.

The significant differences between the number of letters in the 100
most frequent nouns, verbs and adjectives in the CRC and IRC, with the
CRC nouns, verbs and adjectives having significantly more letters, sug-
gested that, on the simple measure of word length, that the vocabulary
challenge was higher in the CRC. Eye tracking studies have shown that,
for adults and children, longer words have longer reading times (e.g.
Joseph et al., 2009) and longer processing times for words can impact
comprehension (Martin-Chang et al., 2020). The large overlap in the 100
most frequent adverbs in the two corpora probably accounts for the lack

Table 5
Comparison of Curriculum Reading Corpus and Independent Reading Corpus
with Exam Text Corpus and Other Reference Corpora.

Curriculum Reading Independent Reading

Corpus Corpus
Curriculum Reading Corpus 0 5.56
Independent Reading Corpus 5.56 10
Exam Text Corpus 5.44 2.83
British National Corpus 7.34 4.66
(spoken part)
British National Corpus 4.33 2.72
Brown Family 4.35 2.62
Project Gutenberg 5.02 2.73
English Web 2015 4.04 3.09
English Broadsheet 4.51 2.88
Newspapers
Cambridge Academic English 4.30 3.89
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of significant difference in the number of letters between the two
corpora for this part of speech.

The significant differences between the concreteness and image-
ability scores for the 100 most frequent nouns in the two corpora, with
the scores being lower in the CRC, again suggests that the challenge of
the vocabulary is greater in the CRC. Concreteness and imageability can
indicate the closeness of the meaning of a word to perceptual experi-
ence, the idea being that the closer the meaning of a word is to
perceptual experience, the easier the word is to process (Brysbaert et al.,
2014; Cortese and Fugett, 2004; Khanna and Cortese, 2021). Therefore,
since concreteness and imageability scores were lower for the most
frequent nouns in the CRC, it suggests that these are harder words to
process as the words are further from perceptual experience.

The qualitative exploratory analysis, of the word lists of the 100 most
frequent words in each part of speech (nouns, verbs, adjectives and
adverbs), revealed interesting differences between the two corpora. In
the CRC there was a particular vocabulary group that was specific to the
classroom and learning tasks, both in nouns (e.g. paper, line, mark) and
verbs (e.g. explain, describe, write, extract, identify, accept, demonstrate).
Not surprisingly, the CRC also had subject-specific tier three vocabulary
(Beck et al., 2002) that was specific to topics being studied in the week
the curriculum texts were collected (e.g. metal, copper, carbon, galaxy,
earth, universe, sun). There was also more abstract vocabulary in the
CRC, across nouns (e.g. probability, aggression, personality, spectrum),
adjectives (e.g. relative, reactive, random, holistic) and adverbs (e.g.
randomly, artificially, extrinsically, functionally, aesthetically), demon-
strating the more theoretical and scientific content of the curriculum
materials. Despite the IRC having higher lexical diversity, it could be
argued that the challenge of the words in the top 100 most frequent
word lists from the CRC was much higher. Not only was there a set of
words that were specific to the classroom and learning tasks but also
words that require conceptual understanding, none of which were pre-
sent in the top 100 frequency word lists of the IRC.

Whilst the majority of the independent reading, chosen by the class
of year 10 students, was, as expected, by children’s and YA authors,
there were exceptions with autobiographies, fiction written for adults,
and newspaper articles included in the choices. From this small sample
at least, this suggests that analysis of children’s and adolescent’s reading
materials should not focus solely on texts that are targeted at their age
group. This is especially important with the age group in this study, mid-
adolescents, as they transition from reading books by children’s and YA
authors to more mainstream and general genres (e.g. crime/thrillers) or
to non-fiction genres (e.g. autobiography). Whilst acknowledging that
the concept of genres is contested (Bawarshi and Reiff, 2010; Biber,
1990; Chandler, 1997; Sabao, 2014), and using genres to describe
reading materials can only give an imperfect indication of the type of
language that might be found within them, the different range of genres
represented by the reading materials chosen does warrant attention.

The whole corpora comparisons supported the findings, from
comparing the parts of speech, that the two corpora were different
linguistically. The CRC seemed particularly unlike any of the other
corpora, even a corpus of academic English. This suggests that there
might be a real particularity to curriculum resources in schools. The high
scores, and therefore large difference, between both the CRC and the IRC
and the reference corpus of spoken language, supports the literature that
reading is providing experience with different vocabulary to that which
is experienced through listening (Braze et al., 2007; Cunningham, 2005;
Landauer and Dumais, 1997; Tilstra et al., 2009). The IRC was a closer
match to the ETC, that represents the vocabulary found in the English
language GCSE, which is surprising as this qualification is meant to
demonstrate proficiency for work and future study, rather than fiction
reading ability, which is measured separately in the English literature
GCSE. The closer relationship between independent (mostly fiction)
reading and the corpus created from exam texts, suggests that it is the
independent reading of fiction that is going to provide the best prepa-
ration for comprehending the reading texts in these high stakes exams.
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This is concerning as large numbers of students say that they do not read
outside of school (Clark et al., 2023).

The policy ambition behind the construction of the new GCSE exams
was ‘to prepare young people better for the next steps in their education
or employment’ (Ofqual, 2013, p. 4). However, with the exam texts
having so little in common with the curriculum materials collected for
this study, it is hard to see how far the English language GCSE tests the
comprehension abilities that will be needed for the curriculum materials
in further or higher education — especially when it comes to the more
abstract vocabulary found on the CRC but not the IRC most frequent
word lists. It is also hard to see how the close match to the vocabulary
found in fiction links to the literacy needs of most employers.

The differences in the frequencies of nouns and adverbs in the two
corpora, suggests that both types of reading, curriculum and indepen-
dent, are important in a students’ reading experience, as they contain
different proportions of parts of speech. This suggests that the types of
texts read will impact the number of encounters readers could have with
different types of words. For example, if students only read curriculum
texts, then they are less likely to have experienced a wide range of ad-
verbs. The slightly higher lexical diversity of the IRC, as measured by the
MATTR could also suggest that independent reading offers experience
with a wider range of vocabulary than curriculum reading. As the
numbers of students who read independently outside of school regularly
is decreasing (Clark et al., 2023) this will mean that students who do not
read fiction independently could potentially miss out on the most lexi-
cally diverse texts. It is important to note however that these results are
from the comparison of two very small corpora and further research
would be needed with larger collections of text to support these
exploratory findings.

We also want to be careful not to create a deficit narrative with these
findings. The word ‘gap’ has been an influential concept in education in
England in recent years (e.g. Department for Education, 2023a; Ofsted,
2022; Quigley, 2018, 2020). This concept of groups of children or stu-
dents having a deficit or ‘gap’, compared to other groups, dates back to
Hart and Risley’s (1995) influential study in which they claimed that
there was a thirty-million-word gap between the lowest socioeconomic
group they studied (the ‘welfare’ group) and the highest (the ‘profes-
sional’ group). There has been further research on this perceived ‘gap’
(e.g.Duff and Brydon, 2020; Fernald et al., 2013; Sullivan et al., 2021)
and Cushing (2023) has shown that it has been a very influential concept
in the English educational context from 2010 to the present day. How-
ever, there has also been extensive critique of the deficit narrative
(Baugh, 2017; Cushing, 2023; Garcia and Otheguy, 2017; Johnson,
2015), where the concept of a ‘gap’ is seen as positioning the linguistic
practices of traditionally powerful and dominant groups above those
used by more marginalised groups and defining the difference between
their practices as the marginalised group’s deficit.

In order to avoid creating a simplistic deficit narrative in our find-
ings, that of students’ lack of independent reading being judged as
deficient, as far as preparation for the language in the exam is con-
cerned, what should also be questioned or critiqued instead is the
rationale behind the choices of what is included in the exam. As this
qualification operates as a gatekeeper to future study, training and work
opportunities, it is important to question any assumptions or value
judgements about what have been deemed to be appropriate texts to
include in the exam. Older, literary texts are now required, instead of the
multi-modal and more deliberately accessible texts used in the past
(Isaacs, 2014), non-fiction choices must be ‘extended literary’ and
‘transient’ (online) texts are specifically listed as not to be included
(Department for Education, 2013a, p. 4). These choices reveal an
inherent valuing of literary and traditional genre forms, to the exclusion
of new and non-literary forms and genres, that are explicitly devalued.
This narrow focus could be considered as much of a ‘deficit’ as any so
called ‘gap’ in students’ reading. If experience of the vocabulary, found
in the types of texts that have been specified for the exam, depends on
the independent reading of fiction, then this could exclude students for
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all sorts of reasons. There can be financial, social or time barriers to
adolescents accessing the kinds of reading materials that will most likely
prepare them for the vocabulary in their exams and there are also huge
swathes of alternative types of texts and vocabulary that could be being
read but are not currently being included in the texts in the exams.

6. Limitations and further study

The limited scope of this study meant that the corpora created, and
the findings generated, were only ever intended to be exploratory rather
than representative. The very small sample of independent reading was
collected from a just one class of students and a wider range of partici-
pants would be desirable in the future as different students may make
very different reading choices. The curriculum materials accessed were
also only from a very small number of lessons, that took place in just one
week. A greater number of texts from a greater number of lessons would
create a larger corpus with which to test some of the initial findings from
this paper. More sophisticated methods of extracting the text from
highly designed formats like slides and PDFs could also help further
study of classroom materials, as online resource formats continue to
replace textbooks.

The difficulty with preparing the curriculum texts for uploading to
the corpus tool highlights a research challenge now that classroom re-
sources come in a wider variety of formats. With the growing use of
slides and other formats that use sophisticated design features, collating
and formatting classroom materials for corpus studies will be much
more difficult than it was when there were standard textbooks that could
be taken as a representation of what was being read in classrooms.

7. Conclusion

The English language GCSE is seen, in England, as an indication of a
student’s literacy ability and serves as a gatekeeping qualification for
access to further and higher education and to employment and training.
This study sought to create and explore two different types of reading
that students are most likely to be exposed to: curriculum reading and
independent reading. The curriculum reading was not as close a match
for the vocabulary found in the exam texts as the independent reading.
This suggests that unless students are reading independently outside of
school, something that has been shown to be in decline, they will not
have experience with, and therefore have had the chance to build suf-
ficient knowledge of, the type of vocabulary that will be found in the
exam.

However, instead of creating a simple deficit narrative, that some
students are not reading enough independently or reading enough fic-
tion, the choice of exam text should be critiqued too. The specification
that the new exam should only have texts that are literary fiction and
literary non-fiction, prioritises and values one genre of reading over any
others. Students’ ability with a range of fictional texts is already assessed
in the English literature GCSE, instead of duplicating this valuing of
fiction, maybe the English language GCSE should be filling in the ‘gap’
and including texts that are more like the curriculum texts that will be
read in any future studies and also including texts that are common in
the workplace and society. The exploratory analysis of the curriculum
texts suggested that there may be a higher frequency of more abstract
vocabulary, as well as a set of vocabulary that was exclusive to the
classroom and learning activities. If the exam is used as an indication of
having the reading skills needed for further study, then perhaps more
vocabulary representative of curriculum materials should feature in the
reading texts. There could also be an argument to consider other lan-
guage practices, that will be useful in adult life, not just more formal and
privileged language practices.

This exploratory study has shown that the collection and analysis of
actual reading materials is possible, if challenging. Continued develop-
ment in the methods and techniques of studying the content of reading
experience, especially as it moves outside traditional formats, will help
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to improve our understanding of reading and reading content.
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