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This paper examines the use of an experimental online post-entry language
assessment (PELA) tool during the first year of an undergraduate Information
and Communication Technologies (ICT) course provided by an Australian
university. The research was conducted in response to English language teaching staff, subject lecturers, and the Australian Universities Quality Agency
(AUQA) expressing concern that students were engaging with the ICT course
without appropriate English language proficiency. The response to these concerns was for the authors to implement an assessment of English language
competency to establish the extent of the concerns, and to provide recommendations as how these issues could be addressed. Three forms of testing were
employed, a reading/summarising exercise, a listening test, and the online discipline-specific literacy assessment tool. More specifically, this paper details
the design and evaluation of the latter online assessment tool utilising the ‘CTest’ procedure. The outcomes of this research were twofold. First, it identified that as many as 39% of students were likely operating with a lower level
of linguistic proficiency than was considered appropriate for successful engagement with the course, which then allowed the authors to provide a list of
recommendations to help alleviate this issue. Second, while extensive research
suggests the C-Test is a reliable tool to gauge linguistic competency, our research found only a weak correlation between students’ C-Test results and
their results on a concurrent reading/writing (summarising) test. This result
points to a need for more rigorous research into the concurrent validity of the
C-Test and the way that it is implemented online as a measure of disciplinespecific linguistic competency.
Key Words: C-Test, online application, assessment, EAL, EAP, PELA.

1. Introduction
A significant number of students with English as an additional language (EAL) wishing to develop their English language competency, for multiple motives, are present in most English speaking countries. The attractions of studying English in a country with English as its predominant
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language are plentiful. Those involved in the learning and teaching of languages have consistently
advocated the best way to learn a foreign language is to immerse oneself in the target language,
particularly through studying abroad (e.g., Amuzie & Winke, 2009; Sasaki, 2011). Empirical research has supported these views by showing that studying in an English language environment
can improve linguistic facets such as oral fluency (e.g., Segalowitz & Freed, 2004), syntactic
development (e.g., Isabelli, 2004), and reading competence (e.g., Watson, Siska & Wolfel, 2013),
though this is not inevitably the case (Birrell, 2006; Foster, 2012, p. 596). In addition to the perceived increase in English proficiency, students also choose to study abroad for reasons such as
exposure to, and increased understanding of differing cultures, and occasionally as a catalyst to
permanently relocating (Andrade, 2006). Indeed, many countries are benefitting from the skilled
migration of overseas students who have chosen to remain in the further education host country
and find employment, particularly in fields such as computing and engineering (Colebatch, 2005).
The host nation therefore benefits twofold; by receiving international funds for education, and
then from the learned skills and expertise of such individuals once they have qualified.
Governments in countries such as Australia, in consultation with education providers, “have developed clear national priorities and comprehensive strategies to attract a larger number of international students” (Schneider, 2000, pp. 2-3). These strategies include centralised planning, increased cooperation between government and education providers, and simplified visa and university application processes. The most obvious reason for increasing international student numbers is one of economics (Andrade, 2006; Luke, 2008), and most universities are reaping the
financial rewards of such policy and strategic development. However, educators in countries such
as Australia and America have expressed concern that English language proficiency (ELP) requirements for international students are being disregarded due to the monetary benefits of increased numbers of overseas students (Liu, 2016).
Academic English proficiency is a key contributor to international students’ success in their further and higher education programs. For this reason, education institutions recruiting EAL or
English for Academic Purposes (EAP) students require either an internationally recognised level
of linguistic proficiency, usually an IELTS or TOEFL score, or success in an in-house provided
EAP course, or both. The syllabi for the short-term EAP courses usually provide intensive training
in: 1) the four macro skills (speaking, writing, reading, listening); 2) academic and information
literacies; 3) academic communications and presentations; and 4) study of English speaking cultures, often focusing on the host country. Yet, the authors, and peers with many years of experience in the profession, have consistently perceived that a significant number of students successfully exiting from such courses are not truly linguistically equipped for successful undergraduate
or postgraduate studies.
The current paper is based on the authors’ practical experiences at an Australian university that
provides a four-year undergraduate degree course in Information and Communication Technologies (ICT) for international students. This course has an initial year focused on discipline-specific
academic English language competency development. Students were accepted into the first year
program with either an academic IELTS score of 5.0 or above, with a minimum of 5.0 in each
skill, or successful completion of an in-house EAP course. All students were required to reach a
university assessed IELTS equivalency score of 6.0 by the end of the first academic year. Although students on the course had met the entrance requirements, English language teaching staff
and subject lecturers had expressed concerns that students were being allowed to commence the
course without the appropriate English language proficiencies. Consequently, a number of students were identified as struggling to deal with the linguistic challenges faced by participating in
an ICT undergraduate university course delivered in English. These findings align with previous
findings from Eckstein and Ferris (2018). Additionally, an audit by the Australian Universities
Quality Control Agency (AUQA) evaluating student engagement and assessments indicated the
same concerns. Consequently, it became the authors’ professional responsibility to quantifiably
assess both the levels of English of the first-year student cohort, and the linguistic methods of
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course delivery. Recommendations were then to be made to the university, and hence AUQA, on
ways to improve the English language competency of students during recruitment and course
delivery.
To this end, the requirement to economically assess the linguistic competence of nearly 100 students became a priority, and the authors decided that an online system of assessment would be
most appropriate. This paper specifically details the design and development of an online assessment tool utilising the ‘C-Test’ assessment process, along with two other testing modes employing discipline-specific literacies, to assess students’ linguistic proficiency in response to the previously mentioned concerns. The utilisation of three separate modes of assessment provided the
researchers with the opportunity to assess the concurrent validity of the C-Test for future employment as a reliable tool for assessing discipline-specific literacy competency. Concurrent validity
is said to be verified when one test correlates acceptably well with another test (O’Neill, Goffin
& Gellaty, 2012), in this case, the IELTS test.
The outcome of this project was in the form of a report, accepted by both the university and the
quality control body, with recommendations for improvement in pre-course assessment and EAP
learning. These included the following:
1. Students with an IELTS score of 5 and above across the 4 macro-skills, or the TOEFL
equivalent, should be admitted to the course and not the existing ‘equivalent’ IELTS score
as determined by the in-house provided EAP course.
2. In conjunction with the EAP and ICT course provider, a validated C-Test be administered
prior to acceptance on the course for all students.
3. Pre-university English language class size reduced from 20 to a maximum of 12 students.
4. Pre-university English language teachers and course lecturers receive appropriate professional development (PD), particularly in teaching within an EAP curriculum. This PD
would focus on the development of language learning specifically for the needs of ICT
students and away from the more generic EAP course materials presently provided. It
would also be designed to enable language teachers and course lecturers to receive concurrent PD to encourage dialogue between both groups.
5. A professional link between the pre-university EAP course provider and the 1st year ICT
course manager be established, with regular communications to discuss systems of linguistic performance and support occurring.

2. C-Test design and online build
The C-Test, a derivation of a cloze-test, is a procedure assessing linguistic competence through a
psycholinguistic process referred to as ‘reduced redundancy’ (Klein-Braley, 1985a, 1985b, 1997;
Oscarson, 1991; Raatz, 1985) and the accurate restoration of language (Babaii & Fatahi-Majd,
2014), where interference in communication is achieved through the mutilation of text. The CTest was originally designed by Professors Raatz and Klein-Braley at the University of Duisburg,
Germany, as an instrument for determining general language proficiency (2002) and used both as
a pre-course placement test and as a PELA. Raatz and Klein-Braley assumed that “all language
behaviour is related and thus integrative” and therefore the “validity of the C-Test can be extended
to the use of the language generally (i.e. general language proficiency)” (p. 81). The C-Test presents four to six texts as discrete subject or discipline-specific paragraphs, depending on the testing requirements. The first sentence of each paragraph is complete and the second half of every
second word thereafter is deleted. After 25 deletions, the remaining text remains intact, with 100
or 150 deletions in total. Micro- and macro-level cues, along with anaphoric and cataphoric referencing, are linguistic skills required to restore mutilations. The more accurate the restoration,
the more proficient the restorer. Analyses of C-Tests have shown that they are capable of measuring all aspects of language knowledge, with Hastings (2002) concluding that “C-Tests tap the
ability to integrate contextual information with a range of language competencies including those
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involved in semantic, syntactic, morphological, lexical, and orthographic processing” (p. 53). The
integration of all these features is required for language comprehension and production, therefore
a test requiring the implementation of these features will be a comprehensive assessor of linguistic
competency. Over the past 40 years the C-Test procedure has been extensively researched (e.g.,
Grotjahn, 2016) and has become widely accepted and utilised when it comes to measuring language proficiency in learners of an additional language (Linnemann & Wilbert, 2014).
An example of a mutilated text looks like this:
There is a need for teachers to value and build on what students know and can
do. There i__ also a ne__ to dev____ intellectually chall______ and
conn_____ learning opport_______ that acc____ for rap____ changing commun_______ practices. Th___ is a ne__ to bu___ on ea__ teacher’s
reper_____ of appro_____ to t__ teaching o_ literacy…
The original text:
There is a need for teachers to value and build on what students know and can
do. There is also a need to develop intellectually challenging and connected
learning opportunities that account for rapidly changing communication practices. There is a need to build on each teacher’s repertoire of approaches to the
teaching of literacy…
C-Tests have been developed and validated in multiple languages including English in recent
decades. Numerous empirical studies have reported strong construct validity (e.g., Baghaei &
Grotjahn, 2014; Rahimi & Saadat, 2005) and reliability (e.g., Mochizuki, 1994) of the C-Test,
with test-retest reliability coefficients often exceeding 0.9. These studies have additionally reported strong correlation with other English language proficiency tests such as the Standardised
Test for English Proficiency (STEP) and the Comprehensive English Language Test (CELT). One
author (Kebble, 1996) also conducted research for a Master’s thesis measuring the C-Test for
concurrent validity by measuring the C-Test against a well-validated commercially available test
(the Oxford Placement Test) through the testing of 83 students. A strong correlation coefficient
(Pearson’s r = 0.82) was seen, allowing the researcher to suggest the C-Test was a valid test of
general language proficiency. However, this study also found from qualitative feedback that testtakers did not believe the C-Test was testing their linguistic competency. This suggests a possible
problem with face validity, but rather than drawing this conclusion, the researcher concluded that
as the C-Test is rather different to more ‘sentence’ and ‘lexis’ focused questions often used in
more traditional language tests, takers were perhaps unsure of its assessment focus and capacity.
The researcher considered this was perhaps not a restrictive influence on test performance and
would not therefore impact on the test-taking procedure. The conclusion was, consequently, that
clearer instructions that included a brief introduction to the C-Test construct and the cognitive
processing required for text completion may help alleviate the issue.
Through personal and published (Grotjahn, 2016) research, it was therefore the authors’ belief
that the C-Test was a reliable and valid form of language competency testing which could be
provided online utilising digital facilities within an Online Learning Platform (OLP). However,
since the C-Test was to be used to inform policy decisions, would have a non-standard format in
the online environment (see Fig. 1 and related discussion), and needed to have norms established
against IELTS levels, it was deemed necessary to confirm the C-Test that was developed was a
valid assessment tool able to function reliably in an online environment and within a subjectspecific discipline, and hence this was the goal of this research.

3. Academic linguistic assessment procedure
The linguistic competency assessment exercise was not required to focus on individual students,
but rather, to provide the range of assessed competency, affording possible substantiation to the
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concerns raised by both the teachers and the higher education audit. The assessment procedure
included three forms of testing, the C-Test, a listening test, and a reading/writing (summarising)
exercise. As such, the scores provided below were as generated by the Blackboard system and are
not traceable to an individual’s performance. However, the scores for each test were collated for
individual takers, providing the three scores for each.
The C-Test used in this study was created using four texts based upon the topic of ICT and gleaned
from the course literature. The research team, cognisant of earlier research into construct and face
validity (described above) of the C-Test, decided to provide clear instructions to takers prior to
their taking of the test. Along with an introduction to the functionality of the C-Test, test takers
are advised to:
1. Read the first sentence carefully and think about the topic of the text,
2. Look at the first mutilated word, in the example above ‘i___’ and the word before and
after. If you can repair the word from these clues, do so,
3. Sometimes you will need to think back to the first sentence, look back in the sentence, and
look forward through the sentence,
4. Read back through the completed sentences to check if the words sound or appear suitable.
The online C-Test was built within the Blackboard OLP utilised by the university, but the software
was unable to provide the C-Test structure in the way it had originally been designed. The researcher was therefore required to provide the text, with the omissions numbered, and followed
by sequentially numbered ‘fill in the blank’ questions, as shown in Figure 1. This format may
have caused students difficulties with adequately implementing step 4 of the advice given above,
an issue taken up in the Discussion (Section 5).

Figure 1. The C-Test in the Blackboard OLP.
For benchmarking purposes, the same C-Test was administered to a group of eight English as an
additional language (EAL) students who had taken the IELTS examination within the last three
months studying in a local private language college, and one English lecturer at the university.
The lecturer achieved a score of 98. The local EAL students were reported by the college as
operating between overall IELTS scores of 5.0 and 6.5. The range of scores from these students
were from 43 to 78. These results were then aligned to the students’ overall IELTS scores, which
provided an acceptably approximate equivalence as indicated in Table 1. With this alignment
applied to the results of the C-Test, it would suggest that students on the undergraduate ICT scoring below 40 might be identified as being at serious risk of failing to achieve an IELTS 6.0 on the
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end-of-year IELTS equivalent test. This conclusion emanates from an understanding that to improve a band in IELTS requires approximately six months intensive, focused IELTS preparation
study (Elder & O'Loughlin, 2003), not a first-year university course with an integral academic
English program.
Table 1. Equivalencies between C-Test scores and IELTS band as determined by benchmarking
with eight EAL students who had recently sat an IELTS test.
C-Test range

40–49

50–59

60–69

≥ 70

IELTS band

5.0

5.5

6.0

6.5

For the listening test, a recorded 19 minute orally provided lecture was utilised, sourced from an
authentic online ICT course provided by an Australian academic with a reasonably strong Australian accent. The lecture was entitled ‘Information Technology in the Business World, Its Advantages, Disadvantages and Challenges.’ The lecture was presented twice during the test, an
initial listening, and a repeated listening 10 minutes later. Students were given 20 questions
(online) and were provided five minutes prior to the first listening to read through the questions.
The test duration was one hour.
The reading/writing (summarising) test provided test-takers with a 1230 word article entitled,
‘How has technology changed the way we conduct business?’ From this article, a 200 word summary was to be produced within one hour. Students were specifically told not to copy text, but to
present relevant information in their own words. This was clearly stated in the written introduction
to the test, and was emphasised orally by the invigilators. The tests were assessed by one author
utilising publically available IELTS writing descriptors and through knowledge and experiential
understandings as the author had previously acted as an IELTS examiner.
The language tests were provided by the authors, functioning as the University’s teaching and
learning development team, and were administered between 1 pm and 4.30 pm, with the C-Test
first, followed by the listening and finally the reading/writing test. A short break was provided
between each test. Students (N = 93) were divided into 3 groups in three adjoining computer
rooms, with each room having at least two invigilators; therefore, the tests were conducted within
an acceptable level of security.

4. Results of three tests
4.1. C-Test

Results from the C-Test (see Figure 2) had a range of 57, between scores of 15 and 72, with the
median score at 43 and the mean score being 44.09. These results showed that 39% of takers fell
below a score of 40, indicating that they were possibly functioning below an acceptable level for
course success.
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Figure 2. Distribution of C-Test Scores (maximum score = 100,
N = 93) indicating a broad spectrum despite all students supposedly having English language competencies equivalent to IELTS
scores of from 5.0 to 6.0.
4.2. Reading/writing (summarising) test

The Reading/writing (summarising) tests were assessed utilising the published IELTS descriptors
and through personal experiences in IELTS testing. The range of scores for the reading/writing
(summarising) test was of 5 IELTS levels Spread between 4.0 and 6.5 IELTS equivalent (see Fig.
3), with an average of 5.0. The frequency of each IELTS Score is shown in Fig. 3, with the number
of scores considered under IELTS 5.0 being 33. Note that there is no score below ‘4’ as ‘4’ represents major copying from the original text. A 4.5 score represents major copying, but with limited originality.

Figure 3. Distribution of Reading/Writing Test Scores.
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4.3. Listening Test

Without being able to conduct an IELTS concurrent validity exercise, the authors initially considered halving the overall listening score as an IELTS equivalence on the basis that the IELTS
range is 1 to 9 and the listening test had 20 questions, i.e. a score of 8 would = IELTS 4, 15 would
= 7.5 and anything over 18 would be IELTS 9.0. The authors, however, accept that this equivalency has limited reliability, and as such the IELTS results have restricted relevance. Surprisingly,
the range of scores was between 1 and 18, so the researchers decided that any score under 8
(IELTS 4.0) would be considered a 4. The number of students scoring each IELTS Equivalent on
the listening test is shown in Fig. 4.
60

Number of Students

50

40
30
20
10
0
4

4.5

5

5.5

6

6.5

7

7.5

8

8.5

9

IELTS Equivalent Scores

Figure 4. Distribution of Listening Test Scores.

5. Discussion of Test Results
Table 2 provides the scores from each test as IELTS score equivalents. The numbers within the
table show the total number of students within each category. Although no correlation can be
inferred from these figures as the students scoring in each band for each test are not necessarily
the same students, the table suggests a large number of course participants were potentially functioning at an academic linguistic level requiring intervention and support.
Another factor to be considered is the reliability of the purported IELTS scores. Although the
concept is beyond this research, there is evidence (Wray & Pegg, 2009) that EAL students are
achieving higher IELTS scores than their true competency levels through various means. The fact
the AUQA audit had already focused upon the perceived low levels of English language competence demonstrated within this specific course suggests limited correlation between recorded
IELTS scores and linguistic competence.
Table 2. Number of students’ IELTS equivalency scores for each test.
Test & IELTS Score

<5

5

5.5

6

6.5

C-Test

36

25

16

14

2

Summary Writing

33

33

18

7

2

Listening

64

3

5

3

5

7+

7
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Listening Score

The listening scores were particularly low, with the researchers considering this anomaly due to
either the listening test being too complex, or the students’ limited experience of listening to accented English being spoken, as the orator of the lecture had a reasonably distinctive accent. When
comparing the listening scores with the C-Test scores (Fig. 5), no evident correlation was observed. The researchers therefore considered the C-Test was either an unreliable form of assessment for audio receptive skills or that the listening test itself was poorly designed. In either case,
the researchers believe further research is required to investigate the assessment of listening skills
and how this may be aligned to the C-Test construct.
20
18
16
14
12
10
8
6
4
2
0

R² = 0.0598

0
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40

50

60

70

80

C-Test Raw Score

Figure 5. No relationship of any importance was found between
the C-Test and Listening scores.
The correlation between students’ C-Test score and their reading and writing test IELTS score
(see Figure 6) was much weaker than expected (Pearson’s r = 0.38). Consequently, it was concluded that these two tests provide limited aligned evidence in support of a concurrently valid
indication of academic literacy competency.

Reading and Writing IELTS Score

7
6.5
6
5.5
R² = 0.141

5
4.5
4
3.5
0

10

20

30

40

50

60

C-Test Raw Score

Figure 6. Reading/writing scores versus C-Test raw score revealing a weak correlation.

70

80
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The researchers expected there would be a stronger correlation than these results displayed, particularly when examining the extensive research that has previously been conducted, including
personal research. The researchers deliberated on the possible explanations for this weak correlation and concluded that the selection of texts might be a primary cause. As previously explained,
these texts were extracted from course materials, however, we were unaware of whether the used
texts had already been presented, and hence concepts engaged with in the test were clearly understood. Expecting test-takers to clearly comprehend unengaged-with topics, including specific
lexis, would put them at a distinct disadvantage. It was therefore felt the test designers should
have consulted more rigorously with the course lecturers to collaboratively select the most appropriate texts.
Another possible consideration was to have used texts gleaned directly from past IELTS papers,
if they were offered for general distribution. ICT topic-specific texts could have been collated,
giving the C-Test a discipline-specific focus, but in essence, the C-Test would have been formulated through the use of IELTS texts designed for purpose.

6. Considerations emanating from research project
An initial consideration emanating from this research project was the very limited cohort of
IELTS/C-Test scores available in the initial alignment process. The researchers considered that
accumulating a far greater number of IELTS/C-Test results would have provided a far more accurate alignment, however, time and appropriate participant constraints meant this was unachievable before the assessment project was required to be undertaken. Also, the eight test participants
who engaged in the initial alignment process between the C-Test and IELTS results did not necessarily have an ICT background, again potentially skewing the accuracy of the alignment outcome.
Another consideration was that as nothing specific was aligned to the outcomes of these tests, a
proportion of students may not have tried particularly hard, knowing the outcome had no bearing
on their course grades. Also, fatigue may have played a part as the testing was conducted at the
end of the day, with the writing being presented as the last component of three hours of testing.
This would possibly also have contributed to a proportion of students not giving their best efforts.
Also, many students may have found the layout of the C-Test shown in Fig. 1 challenging. Not
being able to put the text completions into the text itself may have hampered students’ ability, and
perhaps even willingness, to fluently read through their answer choices and check for accuracy
and correctness.
These finding indicated that the C-Test in this case did not effectively and reliably provide an
assessment of students’ discipline-specific literacy competency, even though the expectations
were somewhat higher. The authors accept this specific exercise in concurrent validation between
the C-Test and an overall IELTS score is only preliminary and requires further research to be able
to recommend the implementation of the C-Test as a reliable form of either a screening test,
placement test, or a PELA. Although this research has provided limited evidence, previous research suggests there is potential for the C-Test to be utilised as a discipline-specific academic
literacy and language competency assessment tool that can be delivered effectively online, if the
preparation and design is more systematically engaged with. Therefore, an online C-Test has the
potential to provide a cost-effective and practical system of linguistic assessment if its reliability
and validity can be proven.
The Pearson’s correlation coefficient between the C-Test and the listening test produced a value
of r = 0.24, which is also a weak positive correlation. The researchers acknowledge the lack of a
prior test validation exercise, and accept the results for the listening test are inconclusive.
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6. Conclusion
Although it is beyond the scope of this paper, the results obtained through the above tests justified
the concerns raised by both the staff and AUQA that a sizeable percentage of students did not
have the prerequisite English language competency to successfully engage with their ICT undergraduate course. Although the results appear to show a third of the cohort of first year ICT students functioning below the expected and required linguistic levels of the course, the results cannot be accepted as conclusive evidence of such. However, the testing has shown the validity of
the trend of a significant number of students being accepted onto academic courses with a lower
level on academic English competency than their IELTS scores would suggest, initially reported
by language teachers and content lecturers, and subsequently indicated by the quality control
body. The process of EAP competency development and assessment prior to the ICT course must
be examined for its appropriateness. The research does not indicate how many students in this
cohort had entered with IELTS scores or through attending the pre-university academic English
program, although the researchers were reliably informed it was approximately a 60/40 split in
favour of pre-course attendance.
Although limited concurrent validation was provided prior to the use of the C-Test through the
comparison exercise with EAL students who already had an IELTS score, the Pearson’s Correlation Coefficient comparison with the summary writing test has not been able to provide further
validation to this version of the C-Test. The researchers accept additional validation is required
and that validation is an on-going process and not a “one off occurrence”. What can be gleaned
from this research, though, is the process of designing an effective C-Test for a particular cohort
requires extensive planning, including an appropriate form of validation. However, the authors
suggest these results have shown some, albeit limited, potential that an online C-Test can function
appropriately as a tool for assessing discipline-specific literacies within a given genre, whether
this be general, academic, or discipline-specific literacies.
The researchers accept the IELTS examination is highly reliable and well validated, and believe
it is the most appropriate expansive assessment tool commercially available. However, it is also
expensive for students to take multiple times. The development of an inexpensive online testing
tool capable of reliably providing an overall indication of academic literacy competency within
specific academic disciplines would be highly beneficial. Although this particular research has
not provided the expected outcomes for the reasons discussed, the authors suggest previously
described research indicates a C-Test adaptation might be an appropriate assessment format to
provide at least a part of an efficient and economic online discipline-specific linguistic assessment
tool, and hence future research attempting to address the issues identified with the used testing
procedures will be pursued.
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