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ABSTRACT 

Dictation is commonly used as an integrative test of listening skills, yet relatively little 

has been published about the psychometric qualities of this format. Moreover, dictation test 

scores are problematic to analyze because typically one point is awarded for each correctly 

written word, which may result in violation of the assumption of local independence required by 

many statistical analyses. This study examined the psychometric properties of an English 

dictation test currently used for placement purposes at the University of Hawai`i. While initial 

classical and Rasch analyses suggested that the test was reliable and the items were generally 

functioning well, subsequent factor and other analyses indicated that the assumption of 

independence of items (words) did not hold. Re-scoring the test by pooling words within bursts 

(segments of text separated by pauses during reading) may provide a method for avoiding the 

local independence problem. Classical analysis suggested that scoring by burst produced good 

results, but Rasch analysis uncovered large amounts of person misfit and overfit. Potential causes 

of this Rasch misfit is discussed at the end of the paper.  
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INTRODUCTION 

Although dictation tests are widely used to assess listening (Buck, 2001) little has been 

published about the psychometric qualities of this format, and research on the format overall has 

decreased considerably over the last 20 years. Despite research interest in dictation as an 

integrative measure of language proficiency during the 1970s and 1980s, significant questions 

remain regarding the interpretation of dictation tests using ‘standard scoring’ (Oller, 1979), in 

which each word correctly written is given one point.  Specifically, dictation tests seem 

vulnerable to violations of the assumption of local independence; that is, the correct hearing and 

transcription of one word may influence the probability of correctly transcribing other words. 

Independence of observations is a requirement of many statistical procedures; in terms of testing, 

dependency between items effectively reduces the number of items in the test and produces 

erroneously high measures of reliability (Bond & Fox, 2007).   

This paper examines the reliability and item functioning of an operational dictation test 

that is part of a placement examination used by the English Language Institute, an academic 

English program at the university of Hawai`i, Mānoa. Given that the test currently employs 

standard scoring, the assumption of local independence is examined and an alternate scoring 

method is evaluated. In order to situate this study within the broader context of research on 

dictation tests, there now follows a review of previous work concerning (a) the use of dictation 

as an assessment tool, (b) the construct measured by dictation, and (c) the design and validation 

of dictation tests. This review is followed by a description of the context of the current study, and 

finally, a statement of purpose and the research questions. 
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Literature Review 

Dictation as a Language Test. Like many aspects of language teaching, dictation is a 

technique that has come in and out of style. Stanfield (1985) traced the popularity of dictation 

through several cycles starting in the Middle Ages and continuing to the (then) present. In the 

20th century, dictation went from a core pedagogical and assessment technique in the first half of 

the century to anathema in the 1960s. In 1961 dictation was described as little more than a test of 

spelling (Lado, 1961), and was criticized for being unspecific in what it measured; that is, 

dictation is not a discrete-point test (Rivers, 1968). 

The view towards dictation warmed considerably in the 1970s, and Stanfield (1985) 

reported that over 50 studies of dictation were conducted in the 1970s alone (p. 126). A major 

proponent of dictation was John Oller, who in an early study (Oller, 1971) demonstrated that the 

dictation portion of the UCLA ESL placement test correlated highly with the other four portions 

of the test as well as overall score, suggesting that dictation was measuring something far more 

than just spelling. Following this work, many other correlational studies were conducted 

throughout the 1970s and 1980s which established that dictation tests generally correlate well 

with other measures of language proficiency (Bacheller, 1980; Cziko, 1982; Cziko & Lin, 1984; 

Fouly & Cziko, 1985; Irvine, Atai, & Oller, 1974; Oller & Hinofotis, 1980; Oller & Streiff, 

1975). Moreover, during a period of reaction to discrete-point testing, it was argued that dictation 

was a useful test of language precisely because is integrates various language skills (Oller, 1971) 

and requires to learners to interpret and predict language (Oller & Streiff, 1975). The integrative 

nature of dictation, along with the ease of constructing assessments, has also been cited as a 

reason for the use of dictation in language classes (Cartlege, 1968; Oller, 1979; Natalico, 1979). 

Morris (1983) also added the argument that dictation errors provide insight into learner language. 
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By 1985, Stanfield could confidently state that “dictation is widely used in both language 

teaching and testing” (p. 126). 

In recent years, dictation remains “without doubt the most widely used integrative test of 

listening” (Buck, 2001, p. 73). Dictation has been covered in a variety of books on testing and 

assessment written for language teachers (H. D. Brown, 2004; J. D. Brown, 1998; Cohen, 1994; 

Hughes, 1989) and Bailey (1998) devotes a full chapter to dictation. Nonetheless, research 

interest in dictation as an assessment instrument has waned considerably since the heyday of the 

1970s and 1980s. A search of the literature from the 1990s uncovered only a handful of studies 

focused on dictation. Two studies examined learner errors made during dictation (Randall, 1997; 

Tatsuki, 1996), while another examined the usefulness of dictation for assessing Japanese (Kaga, 

1991) and a fourth evaluated the feasibility of using dictation to replace the interview portion of 

a placement test (Heller, Lynch, & Wright, 1995). A fifth examined the psychometric properties 

of a dictation test, using this analysis as a basis for a discussion of the ethics of using certain 

kinds of language tests (Ray, 1991). A search for articles published since 2000 found no papers 

in which the primary focus was the dictation test format, although a number of studies 

incorporated a dictation test as a tool for examining a different topic (e.g., Guerrero, 2000; Oller 

et al., 2001; Rea-Dickins, 2001).  

  

What Dictation Measures. As mentioned earlier, dictation is generally considered to be 

an integrative test; that is, it engages many different elements of language ability at once (Buck, 

2001, p. 67). It has been argued that dictation tests involve meaningful language behavior (i.e., 

they are authentic) particularly when compared to discrete-point tests in which only a very small 

piece of language is tested (Oller 1979, p. 267). Buck has expressed doubts regarding this 

conclusion (p. 77) and none of the language testing textbooks mentioned in the previous section 
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mention “authenticity” as a primary virtue of dictation. Nonetheless, these textbook authors do 

accept the conclusion that performance on a dictation requires more than just spelling ability. 

So what do dictation tests measure? The answer is by no means clear (Buck, 2001). A 

variety of authors have argued various viewpoints, but perhaps the most influential notion has 

been that dictation is a measure of an expectancy grammar (Oller & Streiff, 1975; Oller, 1979). 

By expectancy grammar, Oller refers to the ability of a language learner to analyze a stream of 

language, and based on their grammatical (and pragmatic) knowledge predict what will come 

next. In a dictation, learners’ expectancy grammar allows them to complete the transcription of a 

speech segment by filling in plausible words when exact words have been forgotten. Buck (2001) 

also suggests that as language ability increases, learners are better able to store language in 

chunks. Every word no longer need be memorized; as long as the meaning is understood, certain 

words can be re-constructed during the transcription process using the expectancy grammar. 

Dictation can then be seen as a measure of grammatical knowledge operating in real time. 

Nonetheless, Buck argues that this feature is dependent on the length of text between pauses (or 

bursts) of the dictation; if the bursts are too short, no load is placed on the memory of the test-

taker and the expectancy grammar is not activated.  

In practical terms, dictation is typically listed as test of listening, although Buck (2001) 

makes the argument that “ given the lack of context and no obvious communicative situation, 

dictation does not seem to require the ability to understand inferred meanings, or to relate the 

literal meaning to a wider communicative context” (p.78). That is, it assesses a lower level of 

listening that is focused on literal meanings. Dictation has also been investigated as a predictor of 

oral competence, primarily through correlational studies with oral proficiency interviews (OPIs). 

Bacheller (1980) found a correlation of .63 between a dictation test and an FSI-style English 

interview, while Young (1987) observed correlations between a dictation and an OPI ranging 
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from .31 to .97 depending on dictation scoring method and the language (Spanish, French or 

German, with German showing the highest correlation). Tonnes-Schnier and Schreibner-Herzig 

(1988) also found significant, but lower correlation values for German (ranging from .38 to .66). 

In contrast, Heller, Lynch and Wright (1995) found that a dictation test was less well correlated 

than an interview to eventual student placements in a summer language program, and concluded 

that a dictation test was not an acceptable substitute for the interview.  

 

Design and Validation of Dictation Tests. A number of different issues have been 

examined in relation to the design and validation of dictation tests. Cziko and colleagues 

examined the effect of burst length on the measurement properties of dictation tests, developing 

a graduated dictation test that consisted of a sequence of longer and longer bursts, with each 

burst scored as single item (Cziko, 1982; Cziko & Lin, 1984; Fouly & Cziko, 1985). This is in 

contrast to the typical method for scoring ‘standard’ dictation tests, where one point is scored for 

each word (Buck, 2001; Oller, 1979). Cziko demonstrated that the sequence of bursts functioned 

as a Guttman scale, and he argued that this feature increased the interpretability of the test. In 

other words, a test-taker would be expected to be successful on all items up to a certain point 

after which no items are answered correctly, so the possibility of reaching the same overall score 

through different patterns of correct answers was minimized. Additionally, Cziko and Lin (1984) 

used Rasch analysis to demonstrate that the difficulty of items in the test spanned a wide range 

(11.5 logits) and suggested that a broad range of item difficulty made the test suitable for a wider 

range of learners. 

In addition to Cziko’s work, other attempts to implement scoring based on bursts have 

also been made. Bacheller (1980) investigated the use of a “communicative effectiveness” scale 

for judging bursts and concluded that this method was at least as reliable as traditional single-



ELIPT Dictation Test  7 
 

word dichotomous scoring. Savignon (1982) employed a similar approach that included three 

methods for judging bursts: (exact word, phonetic similarity, and conveyance of meaning) and 

concluded that burst scoring was reliable, as well as potentially being useful for diagnostic 

purposes. Similarly, Young (1987) found that burst scoring based on conveyance of meaning 

(demonstration of understanding the meaning of the burst) showed the highest correlation with 

OPI scores. 

Validation of dictation tests has largely focused on correlational comparisons to other 

tests of proficiency, as mentioned earlier. Beyond the correlational studies, Cziko examined the 

classical test reliability and scalability of his graded dictation test (Cziko, 1982; Fouly & Cziko, 

1985) and used Rasch analysis to examine item fit and difficulty (Cziko & Lin, 1984). As 

mentioned earlier, it was concluded that the graduated dictation test was reliable and valid.  

Rasch analysis was also used by Ray (1991), again with a focus on item difficulty and fit. 

Notably, Ray also made an attempt to examine the assumption of local independence within a 

dictation test. So far as this author is aware, Stratton’s work represents the only effort so far to 

actually examine the independence assumption. Independence was first examined by performing 

correlations between all the items (words) of a 60-item dictation test, and comparing these data 

to correlations between items located together within phrasal chunks. Items within a chunk 

showed an average correlation of .45, while the average correlation between all items was lower 

at .18. Factor analysis gave similar results, suggesting that while chunks might be independent, 

items within chunks probably were not. 

 

The current study: the ELIPT Dictation Test. This study examines the dictation portion 

of the placement test used by the English Language Institute (ELI) of the University of Hawai`i 

at Mānoa. The ELI Placement Test (ELIPT) includes a total of five subtests: a writing sample, 
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two reading tests (a multiple choice comprehension test and a gap-filling exercise) and two 

listening tests (a multiple choice listening comprehension test and the dictation test). The 

multiple choice listening test and the dictation test (DCT) are used to place students into 

combined listening and speaking classes; students are placed on the basis of their highest score in 

either of these tests. The DCT is scored using the standard method of awarding one point for 

each word, with total raw score used for the purpose of placement.  

ELI records suggest that the DCT has remained in its current from since at least 1995, yet 

there is no record of any analysis of reliability or item functioning during this period. In contrast, 

most other subtests of the ELIPT either undergo regular item analysis as part of standard quality 

control procedures, or have otherwise been researched in recent years (e.g., Clark, 2004; Han, 

2007; Koyama, 2007, Zhang, 2003). One possible reason for this lack of attention to the DCT 

may have been a general sense among the test administrators that reliability and item analyses 

were likely to be invalid due to violation of local independence (M. Miyata, personal 

communication, March 13, 2008). Moreover, only total raw scores are recorded during 

placement, and it is just recently that an effort has been made to record individual item scores 

from previous test papers kept on file. These data finally make it possible to examine the DCT in 

detail, and ethical testing practice requires that information on the reliability and functioning of 

the test be made available to justify its use in making placement decisions. 

 

Purpose and Research Questions 

Several issues have been raised by the discussion so far. First, there is a general lack of 

information regarding the reliability and item function of dictation tests in general, and it seems 

very possible that the standard scoring method for such tests (a point for each correctly written 

word) may violate the assumption of local independence of items that is required for most 
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statistical analyses. More specifically, nothing is known regarding the functioning of the ELIPT 

DCT, despite the fact that the current DCT has been in use for over 10 years. It is also unknown 

if other scoring methods might produce a DCT that is both reliable and satisfies the assumption 

of local independence. The purpose of this study is to address these issues through the following 

research questions: 

1. What is the reliability and item functioning of the DCT in terms of classical test theory 

and Rasch analysis, for the current single-word scoring method? 

2. Is assumption of local independence of items reasonable, based on information from 

Rasch analysis, principle components analysis, an analysis of pairwise relationships 

between items? 

3. What is the reliability and item functioning of the DCT, if the test is scored by chunk? 

 

METHOD 

Participants 

 The participants in the study were individuals who had been admitted to the University of 

Hawaii as regular students, but had not yet demonstrated minimum proficiency in English 

through standardized test scores or prior educational experiences. University policy requires that 

these individuals take the ELI placement test (ELIPT) to determine their placement in (or 

exemption from) ELI language courses. All individuals taking the Spring 2007 and Spring 2008 

administrations of the ELIPT (N = 98 and N = 66, respectively) were included in the analysis to 

give a total sample of N = 164. Of this total, 143 students were undergraduates, 66 were graduate 

students, with information for one individual being unavailable. For those participants who had 

taken the TOEFL, tests scores generally were in the range of 500-600 for the paper-based test, or 

60-100 for the computer-based test. 
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Materials and Procedures 

 The DCT consists of a passage of 50 words that comprise two sentences. These sentences 

are representative of written academic English, and contain embedded clauses and other 

syntactically complex features. The test is administered using a recording in which the whole 

passage is first read straight through at normal speed, followed by a second reading in which the 

passage is read at a slightly slower speed and broken into seven bursts. Each burst is separated by 

a pause to allow time for examinees to write down the text. The bursts range from four to twelve 

words in length, with a pause of 20 seconds between each. Finally, the passage is read a third 

time, straight through and at normal speed.  

 Test sheets were scored by a single rater who marked each correct word and then added 

the number of correctly written words to arrive at a total raw score. Errors in capitalization and 

punctuation are not counted, and spelling errors are disregarded as long as the error did not 

change the grammatical/morphological form of the word. The item-level data used in this study 

were generated by ELI clerical staff who re-examined the test sheets and recorded the scores 

originally assigned to each word. Scores for individual words were entered into a spreadsheet for 

subsequent analysis. 

 

Analyses 

 The statistical analyses used varied with research question (RQ) and so are described 

separately. 

 

 RQ 1: Reliability and item functioning of the current DCT. As a first step, descriptive 

statistics for raw scores was calculated using SPSS version 13.0. SPSS was used for all other 

statistical analyses in the study unless stated otherwise. Also calculated were item statistics (item 
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facility, standard deviation, and point-biserial correlation) and test reliability (Cronbach’s alpha). 

Simple regression analysis was used to investigate general trends in item facility across the 

dictation passage. The functioning of the current DCT was also examined using the Rasch 

analysis software program WINSTEPS (version 3.64.1, Linacre, 2007a). Winsteps was used to 

examine the reliability of scores for persons, to compare item difficulty against examine ability, 

and to examine the extent to which the performance of items and people fit the Rasch model. 

 

RQ 2: The assumption of local independence of items. The assumption of local 

independence was first evaluated in terms of overfit of items to the Rasch model, as calculated 

during the examination of RQ 1. Item overfit was considered to be an indication that items are 

not independent of each other (Bond & Fox, 2007). This was then followed by a principle 

components analysis (PCA) of the whole test using SPSS. Since there was no a priori expectation 

regarding the number of factors to be included in the solution, factors with eigenvalues greater 

than 1.00 were retained for further analysis. Kaiser (1960) argues that eigenvalues greater than 1 

indicate factors that explain sizeable amounts of variation in the data. Although scree plots may 

also be used to select factors, Field (2005) advises that when sample size is below 200 scree plots 

may be less reliable (p. 633). The initial solution was subjected to varimax rotation to distribute 

the loadings more evenly and increase discrimination between factors (Field, 2005). Following 

the initial analysis, separate PCAs were conducted for each burst of the DCT using the same 

procedure. As a final analysis, regression coefficients for pairwise comparisons of all 50 items 

(words) in the DCT were examined, following the work of Ray (1991). Regression coefficients 

for items paired with other items within the same burst were compared to regression coefficients 

for between-burst item pairings. R-values for within-burst and between-burst were pooled by 
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group, transformed using Fisher’s Z (to account for non-normality in the distribution of 

regression coefficients; Bachman, 2004), and then compared using a T-test.  

 

RQ 3: Reliability and item functioning of the DCT using burst scoring. Grouping words 

by burst was thought to be a reasonable approach because (a) It was thought that bursts might act 

as mini-tests which would satisfy the assumption of local independence, and (b) bursts are 

separated by obvious syntactic boundaries and pauses during reading, whereas other potential 

boundaries are less clear. Proportional scores were calculated for each burst by summing the 

correctly written words and dividing by the number of words in the burst, resulting in a decimal 

value from 0 to 1. This scoring method preserved the maximum number of possible total scores, 

allowing for a more precise cut point when making placement decisions. As for RQ 1, item 

statistics were calculated and Rasch analysis conducted to examine the reliability and functioning 

of the revised test. WINSTEPS does not have the ability to analyze tests that employ partial 

credit scoring, so the second Rasch analysis was conducted using the multi-faceted Rasch 

analysis software package FACETS (version 3.62.0, Linacre, 2007b). For analysis, the 

proportional scores were transformed to a rating scale of 1-11 using the formula:  rating = 

(proportional score X 10) +1.  The facets in the Rasch model were person and item (burst).  

 

RESULTS 
 
The results of the study will be described in order of each research question. 
 
 
RQ 1: Reliability and item functioning of the current DCT 

As befits a norm-referenced test, the DCT was well centered among the group of 

examinees in terms of total score, with the mean being 25.92 (51.8%) and standard deviation 
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11.58 (N = 164, k = 50). The reliability of the test was also quite high with a Cronbach’s alpha 

of .94, although it should be noted that this value (like all measures of reliability) would be an 

overestimate of the actual test reliability if the assumption of local independence is not met 

(Bond & Fox, 2007). Statistics for individual items are reported in Table 1. Item facility varied 

dramatically (.06 to 1.00) and of 50 items, only 26 (of 50) items had IF values within the range 

of .30 to .70 which is usually considered acceptable for multiple-choice tests (Brown, 2005). 

Also notable is the fact that all 164 examinees correctly recorded the first word of the dictation. 

Following this start, there was a trend of steadily decreasing IF over the course of the test (simple 

regression, r = .32, df = 49, p = .03; Figure 1). At the same time another pattern was observed in 

which IF was relatively high at the beginning and/or end of a burst, while dropping in the middle 

(Figure 1). This latter pattern might make sense for a dictation test, in which examinees may be 

more likely to remember the initial or final words of a segment of text. 

Item discrimination as indicated by point-biserial correlations also varied widely (.05 

to .71), although only four items had values below .20, which would be the approximate 

minimum for a significant correlation at the p < .01 level (Brown, 2005). A total of 44 items 

showed values above .30, which would be considered “high” discrimination values (Bachman, 

2004, p. 130).  
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Table 1  
Item statistics for the current DCT (item facility, std. deviation, and point-biserial correlation). 

Item IF SD rb 

 

Item IF SD rb 

1 1.00 ------  ------  
 

26 0.52 0.50 0.56 

2 0.99 0.08 0.05  27 0.71 0.46 0.37 

3 0.43 0.50 0.48  28 0.95 0.22 0.29 

4 0.59 0.49 0.47  29 0.83 0.38 0.32 

5 0.52 0.50 0.54  30 0.29 0.46 0.60 

6 0.85 0.35 0.25  31 0.45 0.50 0.50 

7 0.81 0.39 0.33  32 0.39 0.49 0.69 

8 0.54 0.50 0.63  33 0.16 0.37 0.54 

9 0.49 0.50 0.69  34 0.26 0.44 0.60 

10 0.35 0.48 0.54  35 0.21 0.41 0.65 

11 0.60 0.49 0.50  36 0.28 0.45 0.68 

12 0.41 0.49 0.54  37 0.40 0.49 0.66 

13 0.29 0.46 0.53  38 0.35 0.48 0.55 

14 0.65 0.48 0.34  39 0.59 0.49 0.42 

15 0.44 0.50 0.64  40 0.74 0.44 0.41 

16 0.44 0.50 0.50  41 0.87 0.34 0.20 

17 0.86 0.35 0.37  42 0.47 0.50 0.49 

18 0.85 0.36 0.33  43 0.45 0.50 0.56 

19 0.75 0.43 0.49  44 0.12 0.32 0.56 

20 0.48 0.50 0.58  45 0.24 0.43 0.38 

21 0.34 0.47 0.71  46 0.06 0.24 0.39 

22 0.59 0.49 0.58  47 0.77 0.42 0.16 

23 0.49 0.50 0.68  48 0.54 0.50 0.54 

24 0.22 0.42 0.56  49 0.55 0.50 0.59 

25 0.20 0.40 0.57   50 0.54 0.50 0.56 

  
 

0.00

0.10

0.20

0.30

0.40

0.50

0.60

0.70

0.80

0.90

1.00

 
Figure 1. Item facility for the current DCT, in order of items (words) as presented in the 
dictation passage. Vertical lines indicate burst boundaries.  
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Rasch analysis also suggested that the current DCT was performing well and the item-

person map (Figure 2) also supports the conclusion that the difficulty of items was well-matched 

to the ability of test takers. Measures of test-taker ability ranged from 6.50 logits to -3.17 logits 

and this spread was reflected in the overall analysis which showed a person separation value of 

3.72 and a person reliability measure (the Rasch equivalent to Cronbach’s alpha) of .93.  

In addition, most examinees showed acceptable fit to the Rasch model (Table 2). Model 

fit was judged in terms of infit mean square (MNSQ) and standardized z statistics (ZSTD); 

values greater than 1.30 (MNSQ) or 2.00 (ZSTD) defined as indicating model misfit, while 

values less than 0.70 (MNSQ) or -2.00 (ZSTD) indicated overfit. These boundaries have been 

suggested to be appropriate for judging fit of multiple-choice tests (Bond & Fox, 2007).  Out of a 

total of 164 examinees, 11 showed infit MNSQ values greater than 1.30, and nine showed values 

below 0.70 (Table 3). In terms of infit ZSTD, a total of only eight individuals showed lack of fit 

in either direction. 

The results for items were similar to those for examinees. The difficulty measures for 

items varied from 4.36 to -7.14 (Table 3), and item separation and reliability values were 6.64 

and .98, respectively. Items also generally showed reasonable fit to the Rasch model, with two 

items demonstrating misfit (infit MNSQ > 1.30) and four showing overfit (MNSQ < 0.70). Fit 

values could not be determined for item 1 because all examinees answered this item correctly. 
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PERSONS   ITEMS 
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EACH '#' IS 2. 

Examinees N=164, Items k=50 

 
Figure 2. Rasch analysis item-person map for the current DCT.       
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Table 2 
Rasch analysis ability measures and fit statistics for person, for the current DCT. Examinees are 
listed by infit MNSQ in descending order. 
 

    Infit Outfit 
Examinee Raw Score Ability (logits) SE MNSQ ZSTD MNSQ ZSTD 

131 50 6.50 1.87 maximum estimated measure 
130 19 -0.74 0.36 1.74 3.50 2.26 2.10 
124 39 1.85 0.40 1.61 2.40 3.76 2.90 
151 43 2.61 0.47 1.53 1.70 5.53 3.20 
61 42 2.39 0.45 1.52 1.70 1.35 0.70 
121 36 1.39 0.38 1.47 2.20 2.92 2.70 

9 47 3.83 0.67 1.43 0.90 9.90 3.70 
7 46 3.44 0.59 1.42 1.00 1.03 0.40 

90 6 -3.17 0.57 1.41 1.10 1.43 0.70 
56 23 -0.24 0.35 1.40 2.30 1.44 1.00 
62 42 2.39 0.45 1.40 1.40 1.13 0.40 

--------------------  144 Better Fitting Persons Omitted  -------------------- 
8 40 2.02 0.42 0.69 -1.40 0.51 -0.70 

12 34 1.12 0.36 0.69 -2.00 0.67 -0.70 
127 14 -1.46 0.40 0.68 -1.60 0.47 -0.90 
158 18 -0.88 0.37 0.68 -1.90 0.54 -0.90 
85 24 -0.11 0.35 0.68 -2.40 0.55 -1.00 
104 14 -1.46 0.40 0.65 -1.80 0.42 -1.00 
73 33 0.99 0.36 0.64 -2.50 0.46 -1.40 
58 49 5.18 1.07 0.60 -0.20 0.06 -0.80 
69 17 -1.01 0.37 0.58 -2.50 0.43 -1.20 

Mean 25.92 0.21 0.42 1.00 0.00 1.10 1.00 
SD 11.58 1.79 0.16 0.21 1.00 0.99 0.90 
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Table 3 
Rasch analysis difficulty measures and fit statistics for item, for the current DCT. Items are listed 
by infit MNSQ in descending order; red lines indicate boundaries of acceptable fit.  
 

   Infit Outfit     Infit Outfit 
Item Measure SE MNSQ ZSTD MNSQ ZSTD  Item Measure SE MNSQ ZSTD MNSQ ZSTD 

               
47 -1.68 0.21 1.33 3.00 3.31 4.10  29 -2.12 0.23 0.99 0.00 1.63 1.40 

14 -0.87 0.19 1.26 3.00 1.60 1.90  30 1.45 0.22 0.98 -0.10 0.83 -0.70 

45 1.91 0.23 1.26 1.90 2.06 2.80  18 -2.29 0.24 0.97 -0.20 0.95 0.00 

39 -0.50 0.19 1.17 1.90 1.29 1.10  33 2.72 0.27 0.96 -0.20 0.66 -0.70 

3 0.47 0.20 1.18 1.80 1.22 1.10  26 -0.06 0.19 0.97 -0.40 1.19 0.90 

27 -1.22 0.20 1.16 1.80 1.12 0.50  20 0.20 0.19 0.96 -0.40 0.93 -0.30 

42 0.24 0.19 1.14 1.40 1.10 0.50  28 -3.72 0.38 0.82 -0.50 0.36 -1.10 

31 0.35 0.20 1.13 1.30 1.86 3.50  50 -0.21 0.19 0.95 -0.60 0.92 -0.30 

16 0.43 0.20 1.13 1.30 1.31 1.50  25 2.32 0.25 0.90 -0.60 0.87 -0.30 

6 -2.34 0.24 1.16 1.10 1.26 0.70  17 -2.40 0.25 0.89 -0.70 0.78 -0.30 

7 -1.97 0.22 1.11 1.00 0.89 -0.10  34 1.75 0.23 0.90 -0.80 0.79 -0.70 

10 1.04 0.21 1.10 0.90 1.05 0.30  49 -0.24 0.19 0.90 -1.20 0.87 -0.50 

4 -0.46 0.19 1.08 0.90 1.16 0.70  19 -1.51 0.21 0.88 -1.30 0.63 -1.10 

12 0.59 0.20 1.08 0.80 1.03 0.20  22 -0.50 0.19 0.89 -1.40 0.81 -0.70 

13 1.45 0.22 1.08 0.70 1.06 0.30  44 3.29 0.30 0.75 -1.40 0.29 -1.50 

41 -2.46 0.25 1.05 0.40 5.84 5.20  15 0.43 0.20 0.85 -1.50 0.93 -0.30 

38 1.00 0.21 1.04 0.40 1.09 0.50  37 0.67 0.20 0.84 -1.50 0.73 -1.40 

2 -5.92 1.01 1.03 0.40 0.96 0.20  36 1.55 0.22 0.81 -1.60 0.56 -2.00 

46 4.36 0.40 1.03 0.20 0.38 -0.70  35 2.14 0.24 0.78 -1.70 0.59 -1.30 

43 0.39 0.20 1.02 0.20 0.99 0.00  8 -0.17 0.19 0.85 -1.80 0.78 -1.00 

5 -0.10 0.19 1.01 0.10 0.98 0.00  32 0.75 0.20 0.79 -2.10 0.64 -2.00 

48 -0.21 0.19 1.00 0.10 0.94 -0.20  21 1.13 0.21 0.73 -2.60 0.63 -1.90 

24 2.08 0.24 1.00 0.10 0.84 -0.40  23 0.13 0.19 0.77 -2.70 0.68 -1.60 

40 -1.42 0.20 1.00 0.00 1.25 0.80  9 0.09 0.19 0.75 -3.00 0.75 -1.20 

11 -0.57 0.19 1.00 0.00 1.06 0.30  1 -7.14 1.83 minimum estimated measure 

        Mean -.14 .27 .99 -.1 1.11 .1 

        SD 2.05 .25 .14 1.4 .83 1.5 
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RQ 2: The assumption of local independence of items 

The assumption of local independence was first examined in terms of item overfit to the 

Rasch model. One interpretation of item overfit is that items are not independent of each other 

and the consequent lack of variability makes the data fit the model better than expected. (Another 

interpretation of item overfit is that the items form a Guttman scale. This interpretation will be 

discussed in more detail later in the paper.) In the case of the current DCT, four of 50 items were 

found to be overfitting, compared to two that were misfitting (Table 3). Although it is unclear 

how many items must be overfitting before one can conclude there is a problem, in this case the 

prevalence of overfit is not dramatically greater than the prevalence of misfit. A more dramatic 

preponderance of overfit might indicate item dependence is a problem, but in this case the results 

seem inconclusive.  

The Rasch analysis was followed by a principle components analysis. Item 1 (the first 

word in the dictation) was omitted from the analysis because every examinee transcribed this 

word correctly. A total of 14 factors with eigenvalues greater than 1.00 were identified in an 

initial analysis and then subjected to varimax rotation to produce the solution given in Table 4. 

These 14 factors accounted for 68% of the variability in the sample.  

In Table 4 the items are listed in the order in which they occur in the dictation passage, 

with the highest loading for each item enclosed by a box. Of particular interest are situations in 

which adjacent items (words) load on the same factor, since item dependence seems more likely 

to occur between adjacent items rather than distant items. From Table 4 it can be seen that there 

was one instance in which five consecutive words loaded on the same factor, one instance of four 

words loading together, three instances of 3 words loading together, and eight instances of two 

words loading together. Given the large number of factors in this solution, the degree of linkage  
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Table 4 
Results of principle components analysis after Varimax rotation, for all items of current DCT 
analyzed together. Highest loadings are boxed, other loadings above .40 are in bold underline. 

Chunk Item 1 2 3 4 5 6 7 8 9 10 11 12 13 14 h
2

1 (excluded due to zero variance)

2 0.01 -0.01 0.02 -0.10 0.05 0.06 0.14 -0.08 0.06 -0.04 0.11 -0.06 -0.03 0.77 0.67

3 0.07 0.39 0.12 0.34 0.40 0.17 0.18 0.14 -0.16 0.01 -0.25 -0.07 -0.05 0.18 0.66

4 0.23 0.22 0.15 0.12 0.14 0.14 0.10 0.25 0.38 -0.16 -0.29 0.26 0.21 0.26 0.68

5 0.24 0.19 0.07 0.23 0.02 0.11 0.53 0.07 0.19 0.20 0.03 0.02 0.05 0.13 0.54

6 0.11 -0.07 0.17 0.18 -0.09 0.20 0.27 0.03 0.10 0.52 -0.16 -0.26 -0.14 -0.09 0.60

7 0.36 0.11 0.15 0.02 -0.08 0.31 -0.05 0.51 0.06 -0.05 -0.21 0.02 -0.35 -0.08 0.70

8 0.37 0.19 0.09 0.39 0.19 0.36 0.24 -0.02 0.01 -0.17 0.09 0.19 0.08 -0.33 0.74

9 0.38 0.12 0.10 0.39 0.27 0.35 0.27 -0.03 0.14 -0.08 0.15 0.14 -0.09 -0.32 0.77

10 0.04 0.28 0.10 0.03 0.15 0.69 0.13 0.12 0.17 0.05 0.11 0.11 -0.02 0.03 0.67

11 0.30 0.11 0.02 0.08 0.71 -0.02 0.00 0.08 0.20 0.06 0.07 0.14 0.06 -0.06 0.69

12 0.45 0.20 0.18 0.02 0.52 -0.03 0.06 -0.03 0.11 0.05 0.11 0.05 -0.09 -0.02 0.60

13 0.14 0.12 0.50 0.13 0.18 0.07 0.18 0.21 0.10 -0.08 0.29 0.11 -0.08 0.00 0.53

14 0.10 -0.02 0.18 0.16 0.20 0.46 -0.05 -0.22 0.03 0.15 -0.15 0.41 -0.35 0.15 0.72

15 0.28 0.18 0.32 0.07 0.34 0.31 0.19 0.06 0.31 0.00 0.19 -0.10 -0.14 -0.12 0.64

16 0.19 0.40 0.06 0.13 -0.09 0.61 -0.05 0.11 0.22 0.14 0.15 -0.14 0.11 0.10 0.75

17 0.16 0.11 -0.06 0.11 0.00 0.20 0.00 0.08 0.18 0.29 0.06 0.59 0.12 0.06 0.59

18 0.11 0.06 0.10 0.02 0.13 -0.07 0.22 0.01 0.04 0.07 0.09 0.68 0.11 -0.21 0.63

19 0.71 0.06 0.06 0.07 0.04 0.06 0.04 0.25 0.10 0.18 0.02 0.09 0.08 0.00 0.64

20 0.57 0.23 0.14 0.07 0.21 0.17 0.04 0.00 0.24 0.15 0.08 -0.06 0.15 -0.18 0.62

21 0.41 0.33 0.33 0.10 0.25 0.28 0.22 0.03 0.13 -0.13 0.21 0.04 0.01 -0.05 0.67

22 0.76 0.07 0.12 0.19 0.13 0.02 0.15 0.02 0.06 0.14 0.06 0.12 -0.01 0.08 0.72

23 0.63 0.17 0.11 0.24 0.25 0.11 0.14 0.09 0.09 -0.03 0.30 0.13 -0.17 0.06 0.74

24 0.37 0.21 0.44 0.26 0.11 0.07 0.14 -0.06 -0.07 -0.13 0.15 0.24 -0.17 0.14 0.64

25 0.18 0.42 0.34 0.00 0.14 0.08 0.34 -0.06 0.14 -0.09 0.26 0.17 -0.21 -0.05 0.64

26 0.17 0.18 0.09 0.11 0.33 0.13 0.23 0.15 0.18 -0.02 0.55 0.04 -0.08 0.00 0.63

27 0.18 0.09 0.16 0.09 0.06 0.09 0.01 -0.01 -0.01 0.08 0.79 0.08 -0.03 0.12 0.74

28 0.10 0.02 0.04 0.11 0.08 0.03 -0.06 0.08 -0.02 0.72 0.09 0.35 0.06 0.10 0.71

29 0.12 0.12 -0.05 0.07 0.12 0.00 0.17 0.14 0.08 0.67 0.05 0.09 0.06 -0.09 0.57

30 0.09 0.06 0.28 0.14 0.16 0.31 0.34 0.02 0.57 0.09 0.06 0.12 -0.05 -0.15 0.72

31 0.21 0.13 0.03 0.19 0.11 0.10 0.12 0.04 0.76 0.09 0.05 0.08 0.04 0.12 0.74

32 0.16 0.42 0.18 0.20 0.21 0.24 0.22 0.18 0.31 0.04 0.15 0.12 0.07 0.06 0.60

33 0.08 0.80 0.15 0.05 0.18 0.16 0.10 0.03 0.02 0.05 -0.01 0.07 -0.04 -0.04 0.76

34 0.15 0.85 0.21 0.16 0.07 0.07 0.06 0.01 0.08 0.03 0.09 0.09 -0.01 0.01 0.86

35 0.15 0.79 0.22 0.17 0.13 0.15 0.15 0.00 0.11 0.08 0.11 0.01 0.02 -0.04 0.82

36 0.20 0.28 0.22 0.18 0.47 0.25 0.43 0.12 -0.04 0.13 -0.01 -0.05 0.01 0.03 0.70

37 0.36 0.07 0.13 0.08 0.38 0.36 0.50 0.08 0.06 0.17 0.08 -0.06 0.06 0.02 0.74

38 0.36 0.14 0.24 0.14 -0.10 0.42 0.46 0.05 -0.05 -0.06 0.03 0.11 0.18 0.07 0.68

39 0.01 0.16 0.01 0.20 0.02 -0.09 0.69 0.12 0.19 0.10 0.08 0.19 -0.08 0.10 0.67

40 0.11 0.09 0.11 0.15 0.03 0.04 0.17 0.78 0.14 0.08 0.03 0.09 -0.13 -0.01 0.75

41 0.04 -0.06 -0.05 0.13 0.11 0.02 0.03 0.72 -0.06 0.18 0.08 -0.05 0.21 -0.06 0.65

42 -0.02 0.14 0.31 0.23 0.59 0.09 0.00 -0.01 0.04 0.07 0.18 0.10 0.16 0.10 0.62

43 0.03 0.21 0.32 0.30 0.38 0.21 -0.04 0.22 0.00 0.04 0.14 0.23 0.02 0.19 0.58

44 0.18 0.20 0.69 0.14 0.07 0.18 0.20 0.00 0.04 -0.03 0.06 -0.01 0.08 0.01 0.66

45 0.01 0.17 0.73 -0.08 0.11 0.05 0.04 0.06 0.00 0.15 0.13 0.01 0.17 -0.05 0.65

46 0.12 0.15 0.70 0.18 0.09 -0.01 -0.08 -0.01 0.12 0.01 -0.10 -0.01 0.00 0.03 0.59

47 0.06 -0.03 0.17 0.11 0.08 0.03 -0.02 0.01 0.05 0.06 -0.11 0.16 0.79 -0.03 0.72

48 0.25 0.06 0.15 0.67 0.11 0.12 0.18 0.10 -0.07 0.00 0.05 0.09 0.07 -0.04 0.63

49 0.12 0.15 0.13 0.79 0.12 0.05 0.12 0.10 0.20 0.19 0.07 0.02 0.06 -0.07 0.81

50 0.09 0.18 0.06 0.80 0.09 0.00 0.11 0.17 0.24 0.18 0.06 0.02 0.01 -0.06 0.83

Proportion of variance 0.08 0.08 0.06 0.06 0.06 0.05 0.05 0.04 0.04 0.04 0.04 0.04 0.03 0.03 0.68

6

7

Factor

1

2

3

4

5
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between adjacent items is striking. Another interesting feature is that such linkage does not cross 

burst boundaries. Adjacent words within bursts may load on the same factor, but adjacent words 

across bursts do not.  

Finally, the analysis also calculates the extent to which correlations between variables are 

higher than expected (multicollinarity). Excessively high correlation between two variables 

(items, in this case) suggests that the variables are accounting for the same variation in the data 

(Field, 2005), and for items, the implication is that they are measuring the same thing (i.e., they 

lack independence). Multicollinarity is measured by SPSS using the determinant of the 

correlation matrix of variables, with values less than 10-5 indicating multicollinarity. In the initial 

analysis the value of the determinant was 1.49 X 10-12, which strongly suggests items were 

dependent.  

Given the finding common factor loadings for adjacent words tend to occur within bursts 

rather than between, a follow-up analysis to clarify the relationships between items was 

conducted wherein the bursts were examined individually. Separate principle components 

analyses were conducted for each burst using the procedures describe previously; the solutions 

after varimax rotation are reported in Table 5. Solutions of two factors were returned for all 

bursts except burst 5, in which case a three factor solution was retained (i.e., 3 factors has 

eigenvalues greater than 1). In table 5 the tendency for adjacent words to load on the same factor 

is quite clear, particularly for burst 5. I also note that these words clusters corresponded to 

syntactic units of various sorts, although a detailed description of the correspondence between 

loadings and syntax is unfortunately not possible because the DCT materials are confidential. 
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Table 5 
Results of principle components analysis after Varimax rotation for the current DC, bursts 
analyzed separately. Loadings above .40 are give in bold. 

Chunk Item 1 2 h
2

Chunk Item 1 2 3 h
2

1 28 0.10 0.05 0.86 0.76

2 0.27 0.76 0.65 29 0.19 0.08 0.83 0.73

3 0.67 0.00 0.45 30 0.73 0.15 0.10 0.57

4 0.71 0.17 0.53 31 0.61 0.11 0.17 0.42

5 0.73 -0.16 0.56 32 0.59 0.45 0.15 0.58

6 0.41 -0.64 0.58 33 0.20 0.85 0.05 0.75

Prop. Of Variance 0.35 0.21 0.56 34 0.18 0.92 0.08 0.89

7 -0.07 0.77 0.59 35 0.29 0.87 0.05 0.85

8 0.59 0.55 0.65 36 0.65 0.39 0.06 0.58

9 0.62 0.57 0.71 37 0.78 0.13 0.08 0.64

10 0.21 0.68 0.51 38 0.65 0.19 -0.05 0.46

11 0.80 -0.02 0.64 39 0.55 0.12 0.16 0.34

12 0.77 0.08 0.61 Prop. Of Variance 0.27 0.23 0.13 0.63

13 0.47 0.34 0.34 40 0.84 0.14 0.73

Prop. Of Variance 0.32 0.26 0.58 41 0.85 0.03 0.72

14 0.46 0.40 0.38 42 -0.04 0.88 0.77

15 0.14 0.76 0.59 43 0.24 0.82 0.73

16 0.01 0.84 0.70 Prop. Of Variance 0.37 0.36 0.74

17 0.76 0.22 0.63 44 0.22 0.77 0.64

18 0.83 -0.10 0.70 45 0.01 0.80 0.64

Prop. Of Variance 0.30 0.30 0.60 46 0.11 0.75 0.58

19 0.05 0.82 0.68 47 0.18 0.33 0.14

20 0.23 0.71 0.56 48 0.73 0.23 0.59

21 0.62 0.47 0.61 49 0.91 0.16 0.85

22 0.24 0.81 0.71 50 0.92 0.08 0.86

23 0.57 0.62 0.71 Prop. Of Variance 0.33 0.28 0.61

24 0.61 0.33 0.48

25 0.72 0.20 0.57

26 0.75 0.14 0.59

27 0.70 0.04 0.50

Prop. Of Variance 0.31 0.29 0.60

Factor

6

7

Factor

1

2

3

4

5

 
 

In a final analysis, regression coefficients (r) for items paired within the same burst were 

compared to regression coefficients for item pairings between bursts. If the assumption of local 

independence holds, then the average values for the pairwise regression coefficients should be 

similar within and between bursts. This was not the case, however (Table 6). A T-test 

comparison of mean r values (transformed to Fisher’s Z) showed that r values within bursts were 
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significantly higher than between bursts. The effect size, measured in terms of Cohen’s d, was 

0.52 indicating a moderate effect (Cohen, 1988). (Cohen’s d is the difference in means divided 

by the pooled standard deviation for both groups.)  

 
Table 6  
Comparison of regression coefficients within bursts and between bursts after Fisher’s Z 
transformation. 
 
 N Mean S.D. 
within bursts 170 0.35 0.20 
between bursts 1006 0.26 0.14 

 
T-test (two-tailed, unequal variances), t = 5.63, d.f. = 195, p < .001 
 
  

To summarize, the results of Rasch analysis were inconclusive regarding the issue of item 

independence, but factor analysis and the analysis of regression coefficients support the 

conclusion that local independence is violated for the DCT as currently scored.  

 
RQ 3: Reliability and item functioning of the DCT using burst scoring 

As a response to the apparent lack of independence associated with standard (word) 

scoring, the DCT was re-scored so that each burst was a single item. Standard item analysis 

suggested that all of the 7 items of the revised DCT were performing well (Table 7). The average 

score was 3.82 (54.6%) with a standard deviation of 1.58 and range of 0.93-7.00. Item facility 

values ranged from .40 to .73 and point-biserial correlations were high for all items, ranging 

from .63 to .84. Despite the fact that the revised test had been reduced to 7 items, the reliability 

(Cronbach’s alpha) value for the test was .91, compared to .94 for the DCT as originally scored. 
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Table 7 
Item statistics for DCT scored by burst. 
 

Item  
Length 
(words) Mean/IF S.D. 

Pt.-Biserial 
Correlation 

Burst 1 6 0.73 0.21 0.66 
Burst 2 7 0.50 0.31 0.81 
Burst 3 5 0.65 0.27 0.72 
Burst 4 9 0.48 0.32 0.78 
Burst 5 12 0.43 0.27 0.84 
Burst 6 4 0.63 0.30 0.63 
Burst 7 7 0.40 0.27 0.69 

Cronbach’s alpha = .91 
 
 

Rasch analysis of the revised DCT showed the revised items were centered within the 

ability of the examinees (figure 3). The measures of examinee ability covered a range of about 

half of that seen in the original DCT, extending from -1.35 to 3.76, and person reliability was 

slightly less as well (.89 compared to .93 for the original DCT). The spread in item difficulty was 

also much narrower in the revised DCT. While the range of difficulty in the current DCT was 

11.5 logits, Table 7 shows that for the revised DCT item difficulty covered a distance of just 1.2 

logits (-0.66 to 0.53). Model fit (infit) values were acceptable for five items, but burst 6 misfit 

the Rasch model (infit MNSQ = 1.43) while burst 5 showed overfit (infit MNSQ = 0.55).  

Interestingly, burst 6 is the shortest item in the revised DCT (4 words) while burst 5 is the 

longest (12 words); it seems possible that burst length may influence item fit. This issue will be 

addressed more fully in the discussion.     
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-------------------------------------------- 
|Measr|+Examinee  |-Items            |Scale| 
-------------------------------------------- 
+   3 + .         +                  +(11) + 
|     | *.        |                  |     | 
|     |           |                  |     | 
|     |           |                  |     | 
|     |           |                  |     | 
|     |           |                  |     | 
|     | .         |                  |     | 
|     |           |                  |     | 
|     |           |                  |     | 
|     | .         |                  |     | 
+   2 +           +                  +     + 
|     | *         |                  | --- | 
|     | *         |                  |     | 
|     |           |                  |     | 
|     | **        |                  |     | 
|     | *         |                  |     | 
|     | *.        |                  |  10 | 
|     | **        |                  |     | 
|     | *.        |                  | --- | 
|     | **.       |                  |     | 
+   1 + *.        +                  +     + 
|     | *.        |                  |  9  | 
|     | **.       |                  | --- | 
|     | *.        |                  |     | 
|     | ***       |                  |  8  | 
|     | ****.     | burst7           |     | 
|     | .         | burst5           | --- | 
|     | *         | burst4           |  7  | 
|     | ****      | burst2           | --- | 
|     | *******.  |                  |     | 
*   0 * ***       *                  *  6  * 
|     | ****.     |                  | --- | 
|     | ***.      |                  |  5  | 
|     | ****      | burst3  burst6   |     | 
|     | ********* |                  | --- | 
|     | ***       |                  |  4  | 
|     | **.       |                  |     | 
|     | ***       | burst1           | --- | 
|     | ***       |                  |     | 
|     | **        |                  |  3  | 
+  -1 + .         +                  +     + 
|     |           |                  | --- | 
|     | .         |                  |     | 
|     | .         |                  |     | 
|     |           |                  |  2  | 
|     |           |                  |     | 
|     |           |                  |     | 
|     |           |                  |     | 
|     |           |                  |     | 
|     |           |                  |     | 
+  -2 +           +                  + (1) + 
-------------------------------------------- 
|Measr| * = 2     |-Items            |Scale| 
-------------------------------------------- 
Person reliability: RMSE .29, SD .83, Separation 2.85, Reliability .89 

Item reliability: RMSE .05, SD .44, Separation 9.35, Reliability, .99 

 
Figure 3: FACETS vertical ruler for the DCT scored by burst. Proportional scores were 
transformed to a rating scale of 1-11 using the formula:   rating = (score X 10) +1 
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Table 7 
Rasch analysis difficulty measures and fit statistics for item, for the DCT scored by burst 
 

    Infit Outfit 
Item Words Measure S.E. MNSQ ZSTD MNSQ ZSTD 

Burst 1 6 -0.66 0.05 0.87 -1.10 0.95 -0.30 

Burst 3 5 -0.35 0.05 0.93 -0.60 0.96 -0.20 

Burst 6 4 -0.33 0.05 1.43 3.40 1.43 2.90 

Burst 2 7 0.18 0.05 0.90 -0.80 0.88 -1.00 

Burst 4 9 0.26 0.05 1.09 0.80 1.00 0.00 

Burst 5 12 0.37 0.05 0.55 -4.80 0.56 -4.50 

Burst 7 7 0.53 0.05 1.19 1.60 1.15 1.20 

Mean 7.14 0.00 0.05 1.00 -0.20 0.99 -0.30 

SD 2.67 0.44 0.00 0.28 2.60 0.26 2.30 

Model, Sample: RMSE .05  Adj (True) S.D. .44  Separation 9.35  Reliability .99 
Model, Fixed (all same) chi-square: 514.9  d.f.: 6  significance (probability): .00 
 
 
 

Although person reliability for the revised DCT was excellent (.99), there was a very high 

prevalence of misfit analysis seen among persons. Of a total of 164 examinees, 35 showed misfit 

(infit MNSQ > 1.30), 61 showed overfit (infit MNSQ < 0.70), and 68 were within the bounds of 

acceptable fit.  (Due to space restrictions, the rather long table of misfitting individuals is not 

shown.) Moreover, for infit MNSQ values the mean was 0.98 with a standard deviation of 0.76. 

This mean MNSQ is close to the expected value of 1.00 (Bond & Fox, 2007), but the standard 

deviation is very high compared to the standard deviation of 0.21 seen for infit MNSQ in the 

previous Rasch analysis of the original DCT. Overall, it does not appear that the Rasch model is 

appropriate for describing the performance of examinees in this case.  

Finally, the revised DCT was examined using principle components analysis. All seven 

bursts showed high loadings (.72-.90) on a single factor suggesting that they are measuring the 
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same construct (Table 8, Figure 4). The problem of multicollinarity was also eliminated, with the 

determinant of the correlation matrix of variables calculated at .011, well above the suggested 

minimum of 10-5.  

 
Table 8 
Results of principle components analysis, for the DCT scored by burst 
 
 
 Factor   

Item 1 h2 
   

Burst 1 0.75 0.57 
Burst 3 0.87 0.76 
Burst 6 0.80 0.63 
Burst 2 0.85 0.71 
Burst 4 0.90 0.80 
Burst 5 0.72 0.52 
Burst 7 0.77 0.60 

   
Proportion Of Variance 0.66 0.66 

 
 
 

 
 
Figure 4: Scree plot from principle components analysis, for the DCT scored by burst  
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DISCUSSION 

The original analyses reported under research question 1 suggest that the current DCT is 

functioning well. Both classical and Rasch analyses indicated that the reliability of the test is 

high, and the great majority of items meet the standards for a norm-referenced test. 

Unfortunately, these encouraging initial results are highly suspect. The results of research 

question 2 generally suggest that individual words violate the assumption of local independence 

which underpins both classical and Rasch analyses. In particular, it was seen that adjacent words 

tended to load on the same factor, and correlations between items within bursts were higher than 

correlations between items located in different bursts, supporting the findings of Ray (1991). If 

local independence is violated, then the reliability measures reported in the initial analysis are 

overestimates of the true reliability of the test. Most worryingly, it is impossible to say just how 

low the actual reliability of the test might be. 

To circumvent this issue, burst scoring was applied to the test. The initial analyses of 

item independence suggested that bursts may be independent of each other, and the boundaries 

between bursts seemed to be the most obvious places to divide the data. Surprisingly, despite the 

dramatic reduction in the number of items, the reliability of the revised DCT remained high. 

Moreover, principle components analysis showed all items loaded on the same factor, suggesting 

that the bursts are measuring the same construct.  

Another potential advantage of burst scoring is that it is relatively easy to independently 

adjust the performance of individual items. Altering a word in a dictation may be difficult or 

impossible without changing adjacent words or modifying syntactic structures, and so may 

influence the performance of surrounding items in unpredictable ways. In contrast, the 

performance of a burst might be modified by adjusting the length, syntax, or vocabulary within 

the segment. Moreover, Figure 1 shows that item facility tends to decrease over the course of the 
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dictation passage, perhaps due to fatigue. Adjusting the length, number, and specific location of 

bursts in the DCT might be another way to fine-tune the psychometric properties of the test as a 

whole. Although such modifications could conceivably change the performance of other items in 

the test, the danger of such effects seems far less than when individual words are counted as 

items.  

 Despite such advantages, severe model misfit was seen when the revised DCT was 

examined using Rasch analysis. A moderate degree of misfit was seen for items, and extensive 

misfit was observed for examinees. The exact reason from this misfit is unclear. One possibility 

is that the misfitting items are the source of the problem, and so revision of these items is needed. 

Item 6, the shortest burst at four words, was misfitting, and it might be speculated that guessing 

by lower-ability examinees could be a source of this misfit. The bursts were scored on a 

proportional basis, and a lucky guess will influence the final score of a four-word burst more 

than a twelve-word burst. In contrast, overfit was seen for item 5, the longest burst at 12 words. 

Overfitting items may described as working like a switch; lower ability examinees invariably get 

the item wrong until some threshold of ability is reached, then the switch is turned on and the 

remaining higher ability examinees all answer the question correctly.  In the case of the DCT, 

one might speculate that more advanced examinees were essentially able to transcribe the whole 

passage, while lower-level examinees somehow failed to ‘get’ a key point of the text and so were 

unable to correctly transcribe much of anything. The responses then might be more ‘clean’ than 

would be predicted by the Rasch model, which assumes that the likelihood of getting any item 

correct is probalistic rather than based on an on/off threshold.  

 The large number of overfitting examinees also suggests another possible source of misfit: 

the revised DCT items may be functioning as a Guttman scale (Bond & Fox, 2007). This 

possibility is given credence by the findings of Cziko and Lin (1984), who reported a high 
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degree of scalabity for a burst-scored dictation test with 13 items. On the other hand, in their case 

item difficulty varied greatly (covering a range of 7 logits) and the test itself was specifically 

designed so that the items would form cumulative scale. Nonetheless, if the items in the revised 

DCT do in fact show a high degree of scalability, then another assumption of Rasch analysis 

(probablistc item response patterns) is invalid and the Rasch analysis should be disregarded. 

Unfortunately, a scalability analysis of the revised DCT is beyond the scope of the current study, 

so this issue remains open for the present. 

 

CONCLUSION 

If there is any lesson that can be drawn from this study, it is that a single form of analysis 

may not be an adequate judge of test quality. Moreover, the assumptions underlying various 

forms of analyses need to be taken into account, and examined empirically if possible.  In the 

case of the current DCT, fears regarding item independence were found to be true. This finding 

stimulated a search for a scoring method that would allow defensible statistical analyses to be 

made of the test. Although burst scoring looks promising as a scoring method, it is clear that 

more analysis and/or item revision needs to be done before such scoring can be implemented. 

 

Suggestions for Future Research 

A number of important issues remain to be examined. They include: 

1. To what extent do the items of the revised DCT constitute a Guttman scale? 

2. How might other ways of scoring bursts influence the performance of the test? 

3. To what extent do the features of length, syntax, vocabulary, and location in the text 

contribute to burst difficulty? 
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4. Is it possible to divide the dictation passage at other points, such as syntactic boundaries 

within bursts, and still preserve independence of items?  
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