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An Investigation into Multi-level Components 
of Online Reading Fluency

Andrew Atkins1

Abstract. This paper provides a discussion of the results of a cross-sectional 
H[DPLQDWLRQ�RI�OLQJXLVWLF�DQG�QRQ�OLQJXLVWLF�YDULDEOHV�WKDW�DUH�SUHGLFWHG�WR�LQÀXHQFH�
/��UHDGLQJ�ÀXHQF\��7KH�VWXG\�LV�SDUW�RI�D�ODUJHU��ORQJLWXGLQDO�PL[HG�PHWKRGV�VWXG\�
LQWR�UHDGLQJ�ÀXHQF\�GHYHORSPHQW�XVLQJ�RQOLQH�7LPHG�5HDGLQJ��75��ZLWK�SDUWLFLSDQWV�
from a mid-to-high level private university in western Japan. The larger study will 
DOVR�EH�EULHÀ\�H[SODLQHG�WR�SURYLGH�VRPH�EDFNJURXQG��)RU�WKH�VWXG\�SUHVHQWHG�LQ�
this paper, participants read two, short, equivalent, graded, online texts against a 
clock and then answered comprehension questions without recourse to the texts. A 
custom-made web application was used to administer the readings. The texts used 
were all 300-words long and graded using tools available on The Compleat Lexical 
Tutor website (Cobb, 2003��WR�EH�ZLWKLQ�WKH�¿UVW�������ZRUGV�RI�(QJOLVK��'DWD�IURP�
a battery of tests that included a paper-based vocabulary size test (Nation & Beglar, 
2007), and a computer-based word-recognition reaction time test were recorded. 
These data were triangulated with graded text reading performance data to assess 
the relative importance of the components assessed. The relationship between the 
measured variables is explained using correlation and regression analysis, providing 
insight for reading researchers and teachers.

Keywords�� UHDGLQJ� ÀXHQF\�� ZRUG� UHFRJQLWLRQ�� UHDFWLRQ� WLPH�� RQOLQH� UHDGLQJ��
vocabulary size.

1. Introduction

7KH�DELOLW\�RI� VWXGHQWV� WR� UHDG� LQ�D�ÀXHQW� DQG�HI¿FLHQW�PDQQHU� LV�RI� FRQFHUQ� WR�
many educators in English as a Foreign Language (EFL) contexts as the ubiquitous 
nature of the Internet, at least for the foreseeable future, makes reading a skill 
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QHFHVVDU\�IRU�WKHLU�OLYHV��7KLV�SDSHU�LV�DQ�DWWHPSW�WR�LQYHVWLJDWH�UHDGLQJ�ÀXHQF\�IRU�
D�JURXS�RI�¿UVW�\HDU�VWXGHQWV�VWXG\LQJ�DW�D�-DSDQHVH�XQLYHUVLW\�DQG�WULHV�WR�GLVFRYHU�
ZKLFK�FRPSRQHQWV�IURP�D�VHW�RI�SUHGLFWHG�YDULDEOHV�KDYH�WKH�JUHDWHVW�LQÀXHQFH�RQ�
UHDGLQJ�ÀXHQF\�

7KH� UHFHQW� LQWHUHVW� LQ�$VLDQ�FODVVURRPV� LQ� UHDGLQJ�ÀXHQF\� LV�D�EDFNODVK�DJDLQVW�
the traditional focus on intensive reading (Gorsuch & Taguchi, 2010). Some of 
the most promising techniques investigated to date to address this issue have 
been extensive reading (Day & Bamford, 1998; Waring, 1997), repeated reading 
(Gorsuch & Taguchi, 2008; Samuels, 1979/1997), and timed reading (Chang, 2010; 
Underwood, Myskow, & Hattori, 2012). This paper will utilise only timed reading 
WR�LQYHVWLJDWH�UHDGLQJ�ÀXHQF\�

Bernhardt (1991, 2005)�LGHQWL¿HV�WKDW�WKH�YDULRXV�DVSHFWV�RI�YRFDEXODU\�NQRZOHGJH�
may account for 50 per cent of the variability in language ability, and it is interesting 
WR�H[SORUH�WR�ZKDW�H[WHQW�UHDGLQJ�ÀXHQF\�LV�LQÀXHQFHG�E\�OH[LFDO�NQRZOHGJH��DV�
suggested by Meara’s (1996) dimensions of lexical knowledge. 

7KH�QHHG�IRU�UHVHDUFK�LQWR�UHDGLQJ�ÀXHQF\�FDQQRW�EH�VWUHVVHG�HQRXJK��DV�H[SRXQGHG�
by Segalowitz (2010)��ZKR�H[SODLQV�WKH�QRWLRQ�RI�ÀXHQF\�JDSV��+H�VXJJHVWV�WKDW�/��
OHDUQHUV�DUH�RIWHQ�XQVDWLV¿HG�E\�WKHLU�GH¿FLHQF\�LQ�WKH�/���DV�FRPSDUHG�WR�WKHLU�/���
HVSHFLDOO\�ZKHUH�ÀXHQF\�LV�FRQFHUQHG��Segalowitz (2010) also discusses another 
W\SH�RI�ÀXHQF\�JDS��D�EHWZHHQ�LQGLYLGXDO�ÀXHQF\�JDS��ZKLFK� LV�PRUH� WKH� IRFXV�
RI�WKLV�SDSHU��7KLV�SDSHU�KRSHV�WR�FRQWULEXWH�WR�WKH�¿HOG�E\�SURYLGLQJ�LQIRUPDWLRQ�
DERXW� WKH� IDFWRUV� WKDW�PDNH� IRU�PRUH�ÀXHQW� UHDGHUV��DQG�ZK\�VRPH�VWXGHQWV�DUH�
PRUH�VXFFHVVIXO�LQ�DFKLHYLQJ�ÀXHQF\�WKDQ�RWKHUV�

2. Method

2.1. Participants

A total of 134 participants from 3 intact classes were recruited to take part in this 
study. The students were from a small national university in western Japan and 
were taking required English classes as part of their Economics related majors. 
The participants came from the Economics faculty in the university and had an 
DYHUDJH�DJH�RI����\HDUV��7KHUH�ZDV�D�JHQGHU�ELDV�ZLWK����IHPDOH�VXEMHFWV���������
DQG� ���� PDOH� VXEMHFWV� ��������� 6WXGHQWV� DW� WKH� XQLYHUVLW\� ZHUH� QRW� GLYLGHG�
in ability-based streams, but rather assigned in a relatively random manner to 
groups. There were however some scheduling constraints that made assignment 
not entirely random.
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2.2. Materials

2.2.1. Timed reading

The instruments at the backbone of this research were 26 randomly assigned tests 
of timed reading delivered using a web application. The treatment consisted of two 
equivalent reading passages, each with 6 comprehension questions. The passages 
were controlled for vocabulary load (Webb & Nation, 2008) and the questions were 
designed to test understanding and not memory.

The application was a simple web application, built using PHP, Javascript and a 
MySQL database. Students’ reading time and scores were then recorded in the 
database (Atkins & Cole, 2011).

2.2.2. Vocabulary size test

Nation and Beglar’s (2007) Vocabulary Size Test (VST) was used to provide data 
IRU�UHFHSWLYH�YRFDEXODU\�NQRZOHGJH��2QO\�WKH�¿UVW�¿YH�OHYHOV�RI�WKH�IRXUWHHQ�OHYHO�
test were used as these were felt to be the most relevant for the purpose of this 
investigation. The test consists of ten test items for each one thousand-word level. 
7LPHG�UHDGLQJ�LV�GHVLJQHG�WR�SURPRWH�ÀXHQF\�DQG�DV�D�UHVXOW� WKH� OH[LFDO� ORDG�LV�
intentionally low.

2.2.3. Word recognition reaction time test

This test was designed to check students’ word recognition skills. Using the 
Compleat Lexical Tutor website (Cobb, 2003), 40 randomly generated Anglo-
Saxon words from the second 1,000 words of English, and randomly generated 
plausible 20 non-words from Meara’s (1996) list of 100 plausible-non-words 
were made into a reaction time test using the Compleat Reaction Timer v.4 
(Cobb, 2003). Reaction times were recorded by the program and sent by email 
to the researcher.

2.3. Procedures

7KH�¿UVW�¿YH�OHYHOV�RI�WKH�967��Nation & Beglar, 2007) were administered in week 
four of the school year, taking 40 minutes to administer. In week 20, two randomly 
assigned timed reading passages were administered, the word recognition reaction 
time practice test was administered, and this was followed by the word recognition 
reaction time test.



21

An Investigation into Multi-level Components of Online Reading Fluency

2.3.1. Analytical approach

To account for variation in performance and uncontrollable differences in the 
GLI¿FXOW\�RI�WKH�UHDGLQJ�SDVVDJHV�WKH�PHDQ�DGMXVWHG�ZRUG�SHU�PLQXWH��:30��IRU�
the 2 passages administered in week 20 was used as the dependent variable. The 
KLJKHU�WKH�QXPEHU�WKH�PRUH�SUR¿FLHQW�D�UHDGHU�LV�DVVXPHG�WR�EH�

7KH�967�JDYH�UDZ�VFRUHV�IURP����IRU�HDFK�RI�WKH�¿YH�OHYHOV�WHVWHG�DQG�D�UDZ�WRWDO�
VFRUH�IRU�DOO�¿YH�OHYHOV�FRPELQHG��$�KLJKHU�QXPEHU�VXJJHVWV�JUHDWHU�YRFDEXODU\�
knowledge.

The word recognition reaction time test provides us with an average reaction time 
for distinguishing whether a word is known or not. It also provides us with an error 
score. The reaction time shows how fast a participant can distinguish a word from 
a non-word.

Multiple correlation was used to examine the relationship between the dependent 
TR variable and independent variables. Hierarchical linear regression was also 
used. All analyses were carried out using SPSS 17.0 for Windows.

3. Discussion

Many of the variables in this study correlate with varying degree with reading 
ÀXHQF\��6RPH�RI�WKH�YDULDEOHV�PHDVXUHG�DOVR�FRUUHODWH�ZLWK�HDFK�RWKHU��DV�LQ�VRPH�
cases they are measuring the same thing.

The TR passages and tests themselves are another issue that must be considered. 
The data obtained was from a much larger study of timed reading performance. In 
this study the metric used is the mean of performance on two randomly assigned 
passages. Even with the greatest care taken to make the passages equivalent, there 
are so many factors that it is not possible to control for.

The regression results suggested that receptive vocabulary (VST) accounts for 
WKH� JUHDWHVW� DPRXQW� RI� YDULDQFH� LQ� WKH� FULWHULRQ� YDULDEOH� IRU� UHDGLQJ� ÀXHQF\��
7KLV�DFFRXQWHG�IRU�����RI�WKH�YDULDQFH��OHVV�WKDQ�LQ�Bernhardt (1991), although 
ERWK� VWXGLHV� IRXQG� WKDW� YRFDEXODU\� ZDV� WKH� PRVW� LQÀXHQWLDO� SUHGLFWRU�� :RUG�
UHFRJQLWLRQ�UHDFWLRQ�WLPH�DFFRXQWHG�IRU������RI�WKH�YDULDQFH�LQ�WKH�PRGHO��EXW�
WKLV�¿JXUH�PXVW�EH�LQWHUSUHWHG�ZLWK�FDXWLRQ�DV�LQ�VRPH�FDVHV�IDVW�UHDFWLRQ�WLPHV�
came at the expense of a high number of errors, and vocabulary size had a large 
effect on errors made.
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4. Conclusions

Although the results of this study have suggested that vocabulary size and word 
UHFRJQLWLRQ�DFFRXQW�IRU�D�VLJQL¿FDQW�SURSRUWLRQ�RI�UHDGLQJ�ÀXHQF\��WKH�TXDOLW\�RI�
the instruments used dictates the quality of the results. The dependent variable 
is perhaps not completely valid as it is really comparing apples with oranges as 
the participants actually read completely different passages on different subjects. 
This problem will be reduced in the parent study by using mean times for a series 
RI�UHDGLQJV��5HDGLQJ�ÀXHQF\�LV�D�YHU\�SHUVRQDO�WKLQJ�DQG�LQÀXHQFHG�E\�QRW�RQO\�
the text itself, but also what the reader brings to the text on a particular day. It 
would be better to assess it over a longer period of time and with a variety of 
passage themes, and perhaps try to control vocabulary more. It is also conceivable 
WKDW�WKH�FRQWUROOHG�QDWXUH�RI�WKH�WH[WV�UHGXFHV�WKH�LQÀXHQFH�RI�YRFDEXODU\�VL]H�RQ�
performance, and this is worthy of further investigation.

Although simplicity is often the best strategy in research design, the complex 
QDWXUH�RI�UHDGLQJ�ÀXHQF\�PDNHV�VLPSOLFLW\�XQWHQDEOH��,Q�WKLV�VWXG\�PRUH�WKDQ�����
of the variance in the regression model is unaccounted for, which is comparable 
to Bernhardt (1991). Although, as discussed, the dependent criterion variable in 
this study may not be truly valid, it is also certain that other variables need to 
be measured. These should include some measure of grammatical knowledge, 
some tests of a greater variety of individual differences, and some measure of 
cultural knowledge and schema for the passages used. Shiotsu (2009) used a more 
FRPSUHKHQVLYH�EDWWHU\�RI�WHVWV�LQ�KLV�VWXG\�DQG�WKLV�VWXG\�ZRXOG�EHQH¿W�IURP�VRPH�
of those tests, especially the sentence-level reading ability test and a further word 
recognition exercise. Shiotsu (2009) also makes the recommendation that “future 
UHVHDUFK� VKRXOG� HPSOR\� VWDQGDUGLVHG� WHVW� VFRUHV� RU� SUR¿FLHQF\� UDWLQJV´� �S�� �����
Although the VST is not standardised, it has been used with thousands of students 
LQ� -DSDQ� DQG� DURXQG� WKH�ZRUOG��ZKLFK� DW� OHDVW� LQ� SDUW� VDWLV¿HV�Shiotsu’s (2009) 
recommendation.

This research provides little in the way of pedagogical implications; however, it 
has provided some valuable insight and knowledge that will be included in the 
parent study where some of the data used in this paper was taken from. The parent 
VWXG\� LV� D� UHDGLQJ� DQG�ZULWLQJ�ÀXHQF\�SDUDOOHO� JURZWK� VWXG\�� ,W� LV� KRSHG� LW�ZLOO�
provide some much needed information for L2, and especially EFL educators to 
KHOS�WKHP�SUHSDUH�VWXGHQWV�WR�XVH�ODQJXDJH�PRUH�ÀXHQWO\�DQG�HIIHFWLYHO\��)XUWKHU�
H[DPLQDWLRQ�RI�UHDGLQJ�ÀXHQF\�DQG�LWV�FRPSRQHQW�SDUWV�FDQ�RQO\�OHDG�WR�JUHDWHU�
understanding of what is needed in the classroom to create students who can use 
English to make their futures brighter.
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