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Transforming higher education in South Africa involves, among other things, finding ways of 

enabling a broader group of students to perform successfully in high-stake assessment. This 

paper recounts work in progress to that end. The focus is on the effect of time constraints on 

the performance of physiotherapy students whose first language is other than the one in 

which the classes and the assessments are presented. The concept of working memory is 

investigated by using C-tests based on physiotherapy material and the results are correlated 

with students’ home languages and their performance in other academic subjects. The paper 

concludes by reflecting on C-tests as a trustworthy instrument to measure situated language 

proficiency and the implications of the results for higher education. 

 

 

INTRODUCTION 
 

The current transformation of the University of Stellenbosch would necessarily include 

having a more diverse population. A series of practical changes would have to be put in place 

for the larger project to succeed. A key concern would be to find ways of enabling a broader 

group of students to overcome barriers to performing successfully in contexts requiring the 

situated language of their chosen profession.  This paper recounts work in progress to that 

end.  

 

In seeking to contribute to re-imagining higher education practices, we decided to test the 

intuitive theory of one of the members of the team: that time was a significant factor in the 

performance during tests and examinations of ‘at risk’ physiotherapy students whose mother-

tongue was other than Afrikaans and English. However, although there were some students in 

the third and fourth year, whose home language was other than English or Afrikaans, the 

second year class that was identified as the target group for this study comprised only home 

and additional language speakers of English and Afrikaans. The experimental test tasks were 

limited to extracts from the textbook (that was in English) to determine whether home and 

additional language users of English performed differently in dealing with material to which 

they all had ready access. The decision to limit the study to this group has proved useful in 

finding an appropriate instrument to test our hypotheses. 

 

The first step was to determine the amount of time it takes individual students to complete a 

task under test conditions. The hypothesis was that the time it takes to successfully process 

and produce discipline-specific language is an indication of students’ situated language 
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proficiency. It was important to test this hypothesis for at least two reasons. Firstly, the 

impact of time limits in examinations in this situation has not been established. Although 

assessment techniques like take-home examinations and continuous assessment are becoming 

more popular, especially in advanced courses, tertiary institutions still invest large amounts of 

time and other resources in time-limited, fixed-location semester tests and examinations. 

There is a firm belief in the value of time limits and performance under pressure as evidence 

of quality of learning; i.e. it is assumed that somebody with ready knowledge and steady 

nerves also understands the work better. Secondly, extra time for examinations or tests can 

usually be requested only for clinical problems, like physical incapacity or identifiable and 

previously diagnosed learning problems. Empirical evidence of the need for more time for 

students whose proficiency in situated language is limited would be needed to change this 

situation. 

 

The second step was to explore the possible link between situated language proficiency, time-

on-task and academic performance, especially as the stress that accompanies a fixed-time 

examination may intensify difficulty in processing not only linguistic, but also conceptual 

and contextual features of texts. In exploring this theme, we make use of the working memory 

theory of Kiwan, Ahmed & Pollitt (2000:2). They explain that individual students’ working 

memory capacity, described as a system that is limited in its ability to simultaneously store 

and process information, is susceptible to the negative effects of time-induced stress. They 

found that a higher reading level could be linked to increased working memory capacity, and 

by implication improved comprehension (Kiwan et al., 2000:14). The extent to which 

working memory capacity is related to situated language proficiency in a specific language 

and might influence academic performance in that language is an important concern in our 

research.  

 

Pursuing the question requires a nuanced sense of the complexity of the issues at stake. 

Martin (1993), Bhatia (1993) points to the genres or varieties of abstract and technical 

language associated with each discipline. In order to acquire ownership of appropriate 

academic genres, students need to control the 'code' in each case. Such control engages 

specific reading and writing skills, including the ability to think, organise responses, and 

choose appropriate lexico-grammatical realisations for communicative purposes (Bhatia 

1999:32). Students who are unable either to recognise when such choices have been made or 

to select appropriate forms to realise their own communicative purposes are at a 

disadvantage. Complicating the picture in the case of the target group is that most of their 

learning of English or Afrikaans would have been focused on a reductive model which has 

language 'pattern' defined exclusively as accuracy at its centred (see Ivanič, 1988). Such a 

model does not take account of the functional linguistic knowledge which learners need in 

order to recognise and make appropriate linguistic choices relating to genre or discourse. The 

literature points to a more complex view of processing and production than such a limited 

skills perspective allows. Not only does it highlight the importance of hyperstructural features 

like genre, but it also indicates the need to be aware of internal forces that may influence 

students in an academic situation. Flower (1987) and Raffini (1996), for example, point to 

psychological factors such as motivation, self-concept and confidence, values and goals and 

even personal goals.  

 

The New Literacy Studies and Critical Discourse Analysis have influenced much recent 

thinking on academic literacy. The New London Group (1996:60) argue that the ‘multiplicity 

of communication channels and increasing cultural and linguistic diversity in the world 

today’ call for a much broader view of literacy than that portrayed by traditional language-
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based or skills-based approaches. Success at university (particularly in the sciences) depends 

on acquiring what is known as situated academic literacy or the particular manner of 

organizing concepts or knowledge and the particular processes and methods of critical 

enquiry (Gee, 1999). The new ‘social discourse’ (Gee, 1999) is embedded in social practices 

and assumptions (Fairclough, 1989:1). One of the steps in acquiring this ‘social discourse’ 

involves acquiring a situated identity: an identity that is enacted in particular settings. This 

social discourse is a vital tool in constructing and reconstructing a particular world and its 

meaning. Ability to interpret or make meaning within a particular context is dependent on the 

person’s having a confident identity in relation to that context, and is not just the product of  

an ability to read language in general.  

 

There is an even larger dimension.  Gee (1999:43) speaks of cultural models which allow 

students to mediate between the micro level of interaction and the macro level of institution. 

Situated meanings of a word are relative to a particular discursive context. Thus the student 

who lacks the social language to enact and recognise different identities in different settings 

is unable to construct the situated meaning in and for a particular context remains an outsider 

(Gee, 1999:46-63). 

 

Critical Discourse Analysis highlights some of the ways in which social inequalities are 

reflected and constructed in and through language, especially in the case of those who are 

‘outsiders’. Language as discourse or ‘social practice’ (Fairclough, 1989: 1) is socially 

determined. In this sense, discourses comprise complex, historically-based ways of 

constructing knowledge, social practices, subjectivity and the power relations which are 

implicit in these knowledges and entrenched by broader social and ideological conditions 

(Kress, 1985;  Fairclough, 1989, 1992, 1995; Fairclough and Wodak, 1997; Gee, 1996; Mills, 

1997; Pennycook, 1994, 1995; van Dijk, 1997).  

 

This overview suggests many longer-term challenges. However, in the short-term it has 

offered ways of strengthening the research. In this article we report on the aspect of time as 

related to situated text processing. We also refer to some preliminary findings in respect of 

social identity.   

 

 

METHOD 
 

The project described here is an interdisciplinary venture of the Faculties of Education and of 

Health Sciences. An important initial consideration for the researchers of these divergent 

research backgrounds was to find common ground. This meant that a method or instrument to 

test situated language use would have to satisfy Health Sciences, which is oriented more 

towards quantitative research methods, while giving a reliable and valid picture of 

performance, which is usually expressed in more qualitative terms in an Educational 

Linguistics environment. Furthermore, the challenge was to find an instrument that would 

measure performance in a situation where reading as well as writing would come into play in 

the context of a specific subject, while providing valid evidence of the effects of time 

constraints on the performance of L2 users of the language of the test. In the light of the 

number of students involved and other time constraints, it was also important that this method 

or set of instruments should be relatively easy to develop, administer and score. 

  

Since the focus was on processing speed and not only comprehension and production of 

language, cloze tests appeared to meet most requirements, particularly the need to create an 
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opportunity for students to demonstrate receptive and productive competence in relation to 

complex properties of text (Oller, 1979:347; Hale, Stansfield, Rock, Hicks, Butler, & Oller,  

1989:48; Chappelle and Graham, 1990:121). In this case the C-test was chosen because of the 

claims made for it in an extensive study by Grotjahn and Klein-Braley (1995) and the 

subsequent application in a university environment to determine cognitive academic language 

proficiency (Daller and Grotjahn, 1999;  Ikeguchi 1998). The C-test is described as involving 

‘a test from four or five thematically distinct segments of connected discourse in which the 

second half of every second word (usually 100 words in all) is deleted, and the examinee gets 

credit for exact word restoration’ (Ikeguchi 1998). The text would then look like this 

example: Fifty per____ of ev___ second wo__ is le__ out.  In Grotjahn and Klein-Braley’s 

extensive application of the test, they limited the number of restorations to 25 per text. This is 

the procedure adopted in this study.  

 

Construction of the C-test 

 

Cloze tests of language proficiency have been investigated extensively1, and have also been 

criticised because researchers found that there is little or no correlation between cloze-test 

scores and general language proficiency (see Jafarpur, 1995). The same then could be said of 

the relation to situated language proficiency. Distinctions made earlier by Brown (1988) may 

help to resolve this difficulty. The single most important variable in the effectiveness 

(reliability and validity) of cloze, he suggests, may be how well a given passage fits a given 

population. In other words, it may be necessary to provide a reading passage that is chosen 

for the specific learner population in order to obtain reliable and useful results (Brown, 

1988:20). This is the procedure followed by Daller and Grotjahn (1999) in exploring the two 

dimensions of language proficiency identified by Cummins (1991):  basic interpersonal 

communication skills (BICS) and cognitive academic language proficiency (CALP). Daller 

and Grotjahn, like Ikeguchi (1998), choose academic texts for a specific population to test 

situated rather than general language proficiency.  

 

On the basis of these studies a similar construct was used in the current investigation so that 

students’ language proficiency would be tested in the context of a specific discipline and in 

keeping with current insights into situated literacy. As a means of control, a standardized test 

of a general nature was included as a contrast to the specialized tests derived from the 

physiotherapy texts. The purpose of this test was to provide evidence of ‘general’ language 

proficiency. Despite the objections to this method of determining general language 

proficiency (as mentioned by Jafarpur, 1995) it was included as a measure of proficiency that 

was not dependent upon prior knowledge of the subject matter, like the other tests. Since the 

object of the test as a whole was not to make pronouncements on ‘general language 

proficiency’, we decided to include it as a kind of foil to the other tests. The final test 

therefore, had four sub-tests: a general language test (C-test 1,) and three tests based on 

second-year Physiotherapy study material (C-tests 2, 3 and 4, to test situated, academic 

language proficiency). The 'general' language proficiency text was drawn from Daller and 

Grotjahn (1999). They standardised it using first-year level higher education students in 

Europe. Their text deals with higher education studies and why people do them. The three 

Physiotherapy tests range from fairly general and non-technical to very technical and dense 

language use. The difficulty level of C-tests 2, 3 and 4 also increases: the first deals with a 

description of a practical situation, the second with a fairly abstract argument and the third 

deals with a research report on treatment.  
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Since one of the reasons for this study is to investigate the extent to which time-on-task is an 

index of situated language proficiency, students were asked to write down their start and 

finish times on each sub-test. The time-on-task information provided a glimpse into students’ 

working memory capacity in the language and proved to be crucial in predicting academic 

performance.  

 

The best results were obtained with second year students from whose study material the tests 

were constructed. This seems to confirm that the fit between the reading passage and the 

given population is the most important variable in the reliability and validity of the cloze.  

 

Procedure 
 

The test was taken by Physiotherapy students in their second, third and fourth year during 

scheduled teaching time. Although there was no time limit for the tasks, the heading on the 

answer sheet indicated that this was a comprehension test but, to set them at ease, students 

were told that grammar and spelling were not the issue. When marking the tests, exact 

scoring was used, that is, there were no extra penalties for not being able to produce, for 

example, an important keyword as opposed to a relatively insignificant item. All the tests 

were in English. The second, third and fourth-year groups included a number of English (L1) 

students. 

 

The scores and the time it took students to complete the sub-tests were captured electronically 

so that the first hypothesis of this study could be tested. In response to the second hypothesis 

of this study, which is to link situated language proficiency and time-on-task to academic 

performance, the marks that students scored on routine scheduled tests at the end of the first 

semester on Physiotherapy practice were correlated with the C-test data, because this subject 

is the closest to the discipline-specific texts that were used for the C-tests. In the case of the 

second-year students, first-semester marks for their Anatomy and Histology module and 

second-semester marks for Physiology were also keyed in for possible correlation.  

 

The data were analysed using multivariate adaptive regression splines (MARS) with a view 

to determining which variables are most significant. Then regression tree analyses were done 

to identify groups of students whose academic performance differed significantly from 

others. 

 

 

RESULTS 

 

In the discussion below the focus is on processing speed and the degree to which the results 

of the tests correlate with students’ performance on other academic tests. It must be 

remembered throughout that the group of L1 English-speaking students is relatively small, 

reducing the statistical value of their results. However, their performance on the language 

tests is noticeably better than that of students who use English as an additional language. The 

L1 English-speaking students also completed the language tests much faster (see Graph 1).  

 

Students’ scores on C-tests 2, 3 and 4 (those based on Physiotherapy class notes), confirm 

that the texts were indeed experienced as increasingly difficult by students in the second and 

fourth years. For some reason the third years found the second language test the most 

difficult, but the difference is not big. The time spent on the general language proficiency test 
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(C-test 1) indicates that this, too, was experienced as difficult by the students. Overall, 

students spent more time on the more difficult tests.  

 

 

HOME LANGUAGE; LS Means

Current ef f ect: F(1, 91)=15.298, p=.00018
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Graph 1: Test performance in terms of average time spent on all four C-tests, by home 

language. 

 

 

The data shown in the graph 2 below, together with the data in Graph 1 provide evidence that 

supports the first hypothesis: L2 users of a language take longer to process the text and obtain 

lower scores than L1 users. This suggests that L2 users tend to be less proficient in situated 

language use. More evidence is provided when the data are correlated with students’ general 

academic performance. 

 

The most interesting results can be seen when comparing the results on the C-tests to the test 

results of a module offered outside the Physiotherapy Department. In the first semester this 

module is Anatomy and Histology.  C-test 2 (the subtest based on the simplest of the extracts 

from the class notes for the second year group) seems to have the potential to predict 

academic performance in this case. When the scores from this C-test are compared to 

students’ performance on the Anatomy and Histology module, a regression tree analysis 

indicates that second year students who score above 23.5 on C-test 2 score higher on the 

academic test than those who score below 23.5 (Graph 2).This result is not statistically 

significant, but it shows a definite tendency. To some extent this supports our hypothesis that 

situated language proficiency is a factor in academic performance, i.e. that students’ whose 

situated language proficiency is low will probably also struggle academically.  
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Graph 2 

 

To see whether this tendency would repeat itself, the comparison with results for C-test 2 was 

repeated in the second semester with Physiology, and the same results were found (see Graph 

3). 

 

In the second year group, the time spent on each language test correlates negatively with the 

academic test results: the more time students spent on the language tests, the weaker they 

were on the academic tests. These results confirm the second hypothesis too: students who 

are not proficient in the discourse of a specific subject (on the basis of C-tests 2, 3 and 4) will 

take longer to process text. The lack of proficiency leads to longer time-on-task and impacts 

negatively on their academic performance.  As can be seen in Graph 2, the second year 

students with scores lower than 23.5 on C-test 2 obtained significantly low scores on the 

academic test.  Conversely, second year students who took less than 2.25 minutes on C-test 2 

scored significantly higher (Graph 4). 
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NODE; LS Means

Current effect: F(5, 95)=16.667, p=.00000
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Graph 3 and Graph 4 
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INTERPRETATION 
 

It seems that the C-tests provide adequate and basic information about situated language 

proficiency and  the role of time in text processing. In addition, they are easy to develop, 

administer and score. One of the three C-tests based on student study material proved to be a 

good predictor of academic results. 

 

Graph 1 clearly shows a difference in performance between English L2 and L1 students on 

texts in English. English L1 students scored higher than English L2 students and completed 

the test in a shorter period of time. While  the number of English L1 students involved was 

small, it is possible to conclude that these results suggest the influence of using a language 

other than L1 on processing speed.   

 

The positive correlation indicated in Graph 3 has to be treated with care, because there may 

be other factors that influence these results. The fact that C-test 2 (the easiest of the 

Physiotherapy language tests) correlated well with academic test results, made us look at the 

average that students got on the academic tests. For the first semester the average for the 

Anatomy and Histology module was quite high (68%) which may indicate that students were 

dealing with the more basic subject content in the first part of the year. If this is the case, it 

explains why the least technical C-test correlates well with the generally high average. 

However, in the second semester the average for the Physiology module was 63%, which is 

still high. This means that the level of difficulty of the academic subjects may not be such a 

big factor and that C-tests may not need to be technically dense to predict academic 

performance.  

 

When C-tests based on academic texts are used to predict difficulty in using situated language 

in academic performance, it is advisable to include tests that range from easy to more difficult 

(as was done in this study). On the basis of this study, a student’s worst score seems likely to 

predict his or her performance on highly technical subject matter. If the standard of tests and 

examinations remains stable from one year to the next, then the degree to which C-tests can 

predict academic performance is likely to be high.  

 

It is clear that, with a view to predicting academic performance, academic texts are a better 

source for C- tests than general ones.  The results of the general language proficiency test (C-

test 1) do not correlate at all with academic test results. Moreover, it seems as if the 

predictive value is not dependent on textually dense or very technical texts (like C-tests 3 and 

4). The ability to make sense within a discourse is primary, and can be distinguished from the 

ability to handle textual or lexical complexity 

 

Graphs 3 and 4 indicate that the comparison of C-test 2 with academic results is statistically 

significant for the second year students and the fact that it is noticeably less significant for the 

third and fourth years may indicate that language influences academic performance more in 

the early years of study. If the students who do not perform well on the academic tests also 

take longer to complete the cloze tests, a tentative conclusion could be that their working 

memory and language processing skills are relatively limited. In this sense, too, the cloze 

suggests both that the time limit is significant in tests and examinations, and that it is not 

definitive. Those who take longer generally do not do as well. 
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FUTURE DIRECTIONS FOR RESEARCH  

 

A number of practical concerns have arisen in attempting to address the central research 

question. In the last part of this paper two of them are dealt with: firstly exploring the 

trustworthiness of the C-test as a diagnostic instrument, i.e. an instrument that can provide 

information about specific weaknesses in students’ situated language proficiency, and 

secondly examining the possible value of think-aloud protocols in the critical interpretation of 

student performance.  

 

While it is true that one C-test correlated positively with academic test results it is clear that 

further research is necessary to find other instruments to provide more precise information 

about the nature of situated, academic proficiency. Chapelle and Abraham (1990:122-127) 

offer a possible avenue to explore: they argue that although semantic processing is essential 

for good performance, it is likely that C-tests emphasize grammaticality rather than textual 

competence because of the shorter segment of text used. Although the C-tests can provide a 

broad overview of situated proficiency, traditional methods of interpreting comprehension 

and extended writing abilities could provide a more illuminating understanding of what is 

needed by way of academic support. Tests such as PTEEP and TALL can be used to obtain a 

more nuanced understanding of the situated language proficiency demonstrated by the group 

of students under investigation. 

 

A second strand to the investigation relates to situated identity. One instrument that may 

prove useful is think-aloud protocols which have been used for some time now as a way of 

helping both learners and teachers to understand the processes involved in understanding 

concepts or in general comprehension (see Cazden, 1988). Consequently, think-aloud 

protocols are being employed with a view to the critical interpretation of student performance 

within what may be termed exclusive literacy practices.   

 

The first effort in this direction involved a third-year student (referred to as David) who has 

had difficulty in passing modules in the physiotherapy programme at university. During the 

interview, he was guided to explore some of the reasons for his difficulties. As Cohen and 

Scott (1996) have pointed out, however, think-aloud protocols are not without problems. 

There is a strong likelihood that comments will be made which the informant perceives to be 

what the interviewer would like to hear. For David (a home language speaker of Xhosa) this 

appeared to be the case. For instance, he spoke of the code-mixing which characterised his 

school life as well as his home life. During a later question to test the trustworthiness of this, 

he attested to the quality of his parents’ Xhosa and the fact that only Xhosa was used in his 

home. He also referred to the way in which he sought out English mother-tongue speakers at 

school. Significantly, he revealed that the most influential teacher that he had had was a 

stickler for accuracy: 

 

We had a wonderful teacher in 8, 9, and 10 – he made sure that we wrote correctly – 

no mistakes were allowed.  

 

This teacher seems to fit the description given by Ivaniç (1988) of someone for whom 

language 'pattern' is centres on accuracy. 

 

An interesting illustration of his outsider status was that, unlike most of the students, he did 

not use the glossary that the department had provided, although his explanation suggested 

that he was an insider:  
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I thought I knew the words so I did not go through them.  

 

He had not realised that words are situated in specific social and cultural practices (Gee, 

1999:63). There were other indications of his outsider status. His studying was generally 

done alone in his first two years. Furthermore, he described himself as someone who could 

not distinguish the important aspects of a subject from ‘the rest’. Consequently he worked 

long hours fruitlessly, attempting to commit everything to memory.  

 

Clearly at this stage it is not possible to draw firm conclusions from this interview. However, 

it highlights the need for the researchers involved become more effective observer-

participants. The interview has also provided interesting lines of future inquiry. One of these 

relates to David’s talking aloud to explain the work to himself in Xhosa. Perhaps there is a 

link here to the emphasis in Canagarajah (2002: 36f) on maintaining and exploiting home 

language teachers and peers and to acknowledge students’ need  to ‘take their identities, 

values and interests with them as they communicate in the academy’. 

 

Another method that we have begun using in order to explore student interpretation processes 

is the focused interview. This will be reported on at a later stage. 

 

 

CONCLUSION 
 

The results reported in this article have clear implications for higher education practitioners.  

All students, irrespective of their home language background, have to acquire the discourse 

of their discipline and the literacy practices that are essential for success in higher education. 

Not surprisingly, since they have had more time to be initiated, students in their third and 

fourth year of study seem more able to operate in the situated language of their chosen 

disciplines. It follows then that intervention should occur in the first and second years.  

 

Although this project will further investigate the needs of students for whom neither English 

nor Afrikaans is a mother tongue, it is fair to assume that the larger group, all of whom have 

to acquire a secondary discourse, would also benefit from these research results. Clearly more 

research needs to be conducted if academic and language support measures are to be tailored 

to specific groups of low-proficiency learners in the first year and beyond.  

 

Instead of viewing students as deficient, every effort should be made to develop their ability 

to make meaning in new discourses. A broader question to pursue would be how lectures, 

class-notes and set textbooks can help meet subject-specific literacy demands. At present, 

Physiotherapy students are given certain words drawn from Bloom’s taxonomy to help them 

identify what a particular question requires. This, however, reflects too limited a view of the 

elements in social discourse which act as obstacles. This research indicates the need for a 

much broader view of literacy (cf New London Group, 1996, 2000; Widdecombe, 1998; 

Baynham, 2000 & Street, 2001) and for establishing the degree to which working memory 

capacity is significant when time-limited texts are processed in a language that is not the 

students’ home language. Determining the role of time as a constraint on students with 

relatively low situated language proficiency is the first step on a complex path. 
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END NOTE 

1 
See, for example, the website on recent publications on the C-test in particular, at http://www.slf.ruhr-uni-

bochum.de/biblio/ctbib.html (as on 7 September 2004) where 224 articles are listed, covering, among others, 

applications of the test to German, French, Japanese, Chinese, ESL and EFL. 
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