
 

International Journal of Assessment Tools in Education 

 2022, Vol. 9, No. 2, 470–491 

https://doi.org/10.21449/ijate.974214 

Published at https://ijate.net/              https://dergipark.org.tr/en/pub/ijate                         Research Article 

 

 470 

 

Reliability of Ratings of Multidimensional Fluency Scale with Many-Facet 

Rasch Model 

 

 

Cigdem Akin Arikan 1,*,  Pinar Kanik Uysal 2, Huzeyfe Bilge 1,  Kasim Yildirim 2 

 
1Ordu University, Faculty of Education, Department of Measurement and Evaluation in Education, Türkiye 
2Ordu University, Faculty of Education, Turkish Language Teaching Department, Türkiye 
3Kafkas University, Faculty of Education, Turkish Language Teaching Department, Türkiye 
4Muğla Sıtkı Koçman University, Faculty of Education, Primary School Teaching Department, Türkiye 

 

ARTICLE HISTORY 

Received: July 25, 2021 

Revised: Feb. 04, 2022 

Accepted: Apr. 23, 2022 
 

Keywords: 

Rater bias, 

Rubric, 

Reading fluency, 

Prosody,  

Many-facet Rasch model,  

Rater reliability 

Abstract: The aim of this study was to determine whether the reliability of raters 

was provided by assessing reading prosody using the Multidimensional Fluency 

Scale (MDFS). The study was completed with a cross-sectional design, and in line 

with this, the prosodic reading skills of 41 fifth-grade students were rated by 

elementary school classroom teachers and Turkish language arts teachers using the 

MDFS. Data obtained from the ratings were analyzed with the many-facet Rasch 

model (MFRM). When the findings are investigated, the reading prosody rubric 

used in the research served the purposes of the reading prosody criteria, the sub-

dimensions of the rubric could be reliably differentiated, the determined criteria 

were reliable, and the criteria categories appear to be adequate. Additionally, the 

severity and leniency of raters were found to differ, and Turkish language arts 

teachers were found to perform more severe ratings than classroom teachers. It was 

found that raters were ranked reliably in terms of severity/leniency, and that their 

levels of severity/leniency differed from each other. Another result obtained is that 

the prosody criterion that students completed with the most difficulty was phrasing. 

Therefore, it was concluded that the MDFS is a reliable rubric and that researchers 

and teachers can reliably use it to assess prosodic reading skills. 

1. INTRODUCTION 

The interest shown in reading fluency has increased in recent years. One of the most important 

reasons for this is the understanding of the significant correlation between reading fluency and 

academic success (Baştuğ & Keskin, 2012; Buck & Torgesen, 2003; Hallman, 2009; National 

Reading Panel, 2000; Rasinski, 2004; Yıldız et al., 2019). While initially, it was common to 

deal with speed and accuracy in reading fluency explained with the automaticity theory, in 

recent years, the definition of fluency has expanded and begun to include different concepts 

(Godde et al., 2019). According to the accepted view, reading fluency comprises speed, 

accuracy, and prosody, with researchers (Godde et al., 2019; National Reading Panel, 2000; 
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Rasinski, 2004, 2010; Schwanenflugel et al., 2004; Ulusoy et al., 2011) stating the need to deal 

with these three elements when defining reading fluency (Benjamin & Schwanenflugel, 2010). 

There are differences at the point of measurement and assessment when dealing with these three 

essential elements of reading fluency, with prosody being accepted as relatively more 

challenging to assess compared to speed and accuracy (Baştuğ, 2021; Valencia et al., 2010). 

Rubrics in which rater judgments come into play are used in the evaluation of prosody. This 

situation involves a variety of difficulties. Perhaps the most important of these is the degree to 

which raters are consistent in giving scores, the degree to which they are severe or lenient when 

giving scores, and the purpose served by the rubric used. The Multidimensional Fluency Scale 

(MDFS) (Zutell & Rasinski, 1991), commonly used in Turkey to assess prosodic reading, 

appears to have been examined for consistency between several raters to show reliability in 

general (Ceyhan, 2019; Kanık Uysal & Duman, 2020). However, it is accepted that this type of 

assessment is deficient in many aspects (Eckes, 2015), and it is recommended to note the 

severity of the raters (Bond & Fox, 2015). Though more comprehensive reliability studies were 

performed for the original version of the MDFS (Moser et al., 2014; Smith & Paige, 2019), 

these types of comprehensive analysis are not encountered for the version adapted to Turkish. 

1.1. Prosody 

Prosody is a comprehensive and well-established term used since very ancient times (Couper-

Kuhlen, 1986; Crystal, 2008; Sinambela, 2017; Spafford et al., 1998; VandenBos, 2015; Xu & 

Liu, 2012). In literature, prosody is defined as the melody of a language (Sinambela, 2017), the 

flow of rhythm involving intonation, words and sentence length, and the stress patterns of a 

language (Spafford et al., 1998). It is a phonological feature of speaking related to a phoneme 

sequence, like stress, intensity or duration rather than a single section (VandenBos, 2015) and 

is a term used to express variations in pitch, loudness, tempo and rhythm in suprasegmental 

phonetics and phonology (Crystal, 2008). It is defined as the ability of readers to use phrasing 

and expression appropriately (Rasinski, 2004) and is a general language term describing 

rhythmic and tonal features of speech (Dowhower, 1991). While some of these definitions 

consider prosody as a speech term, some attribute it to a dimension of reading aloud. In addition 

to speech, prosody has been mentioned frequently in relation to reading skills in recent years 

and prosodic reading, also called expressive reading, means reading using the voice well with 

appropriate phrasing and reflecting the emotions in the text (Rasinski, 2004). Prosody includes 

elements like intonation, rhythm involving syllable-word-sentence length, stress, pitch, and 

tempo (Crystal, 2008; Dowhower, 1991; Palmer, 2010; Rasinski, 2004; Spafford et al., 1998; 

VandenBos, 2015; Xu & Liu, 2012). 

The importance given by people to prosody, or their attempts to understand based on prosody, 

begin in infancy. A child develops a sensitivity to the mother tongue and prosodic features used 

by the mother, and these prosodic features play an essential role in early reading development 

(Godde et al., 2019). Research shows that even infants younger than 12 months use prosody as 

a primary clue to syntactic structures and that their babbling contains prosodic features (Kuhn 

& Stahl, 2013). Based on these results, it is possible to say that prosody is one of the most 

important elements affecting understanding, even from very young ages. People’s contact with 

prosody begins when they are young and has an effect on their comprehension skills in future 

periods (Godde et al., 2019; Kuhn & Stahl, 2013). This relationship between prosody and 

comprehension, between understanding what is read and prosody, is frequently revealed and 

widely accepted (Çetinkaya et al., 2016; Godde et al., 2019; Schwanenflugel et al., 2004). 

Prosody has an important place in determining reading competence and identifying reading 

fluency (Keskin, 2012; Schreiber, 1991). However, the multiple dimensions of prosody and 

rubrics for measurement require great care in the measurement and assessment process. 
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Assessment of prosody is more difficult compared to measuring speed and accuracy (Grosjean 

& Collins, 1979; Moser et al., 2014; Valencia et al., 2010). Prosody involves reading by paying 

attention to many elements like intonation, stress, pauses, syntax and semantic groups, causing 

prosody to be the most difficult variable to measure among reading skills (Godde et al., 2019). 

After many years of measuring speed and accuracy, it was emphasized that measurement of 

fluency without prosody was not sufficient (Dowhower, 1991; Kuhn, 2007; Schreiber, 1991). 

After awareness of this deficiency, rubrics were developed to measure prosody. The most 

common among these are the MDFS (Zutell & Rasinski, 1991) and the Oral Reading Fluency 

Scale (U.S. Department of Education, 2002), with these two rubrics accepted as being the most 

commonly used rubrics to assess prosody (Morrison & Wilcox, 2020; Smith & Paige, 2019). 

After Allington (1983), Zutell and Rasinski (1991) were the first to develop rubrics to assess 

prosody. Prepared as a task-specific rubric (Brookhart, 2013), in the MDFS the researchers 

dealt with three dimensions of phrasing, smoothness and pace, with each dimension organized 

on four levels. This rubric was updated by Rasinski (2004), and expression and volume was 

added to bring it to four dimensions. This update was completed to allow a separate assessment 

of the four basic features included in prosody. This multidimensional rubric comprises the 

dimensions of ‘expression and volume’, ‘phrasing’, ‘smoothness’ and ‘pace’. Statements for 

each point are included in the rubric and raters perform the assessment in line with these 

statements. It was shown to be among the best scales to assess prosody (Benjamin et al., 2013) 

in many studies using this rubric (Aşıkcan, 2019; Morrison & Wilcox, 2020; Overstreet, 2014; 

Rasinski et al., 2017; Young & Rasinski, 2009). 

In spite of the common use of rubrics to assess prosody, a variety of problems are encountered 

in using rubrics. Zutell and Rasinski (1991) stated that they developed the MDFS for use in 

class. In other words, the rubric is oriented toward in-class application. Additionally, these 

rubrics require judgments mediated by the assessor, and the professional experience of those 

evaluating the reading may affect the scores obtained from the rubric (Moser et al., 2014). To 

overcome these problems, it is recommended to provide training or directions to raters who will 

use the rubric (Zutell & Rasinski, 1991). Based on these views, the use of rubrics to assess 

prosody involves more than just listening to oral reading and giving scores, and requires many 

precautions to be taken in relation to reliability. 

Studies show that interrater agreement is not sufficiently high in assessments made without 

training (Godde et al., 2017; Haskins & Aleccia, 2014). Though agreement rates were 

significant in these studies, the significance was not high enough to ensure use in a common 

fashion. Among studies using the MDFS, studies are encountered where the prosody 

assessment was excluded due to the lack of statistical agreement between two raters (Bilge, 

2019); where there were high levels of agreement between scores given by two experts 

(Ceyhan, 2019; Kanık Uysal & Duman, 2020; Overstreet, 2014; Paige et al., 2021); and where 

assessments were made by a single rater without examining interrater reliability (Aşıkcan, 

2019; Esmer, 2019; Kaya Tosun, 2019; Kızıltaş, 2019, Rasinski et al., 2017; Zimmerman et al., 

2019). Based on these differences in the relevant literature, it is understood that there are 

different forms used when assessing prosody despite widespread use, and a need to investigate 

the interrater reliability related to the use of rubrics. 

1.2. Rater Reliability 

Most measurement processes in behavioral science involve errors; however, this problem is 

observed more frequently when measurement is made by raters (Shrout & Fleiss, 1979) and the 

fallibility of human raters has led to serious concerns related to the psychometric quality of 

scores given to those entering exams (Eckes, 2015). Many studies revealed that in situations 

where it is not possible to perform automatic rating for assessment of the performance of 

individuals, evaluation of student responses by several raters would ensure that more 
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definite/accurate results are obtained. However, in this situation, the scores of an individual are 

not just linked to their performance or the difficulty of the task, they are also related to rater 

behavior, or in other words, errors due to the raters. Personal bias error, one of the rater errors, 

occurs in three different ways. Raters may have a tendency to give lower scores than deserved 

by the student’s performance in severity error (excessive negativity error), they may tend to 

give higher scores in the leniency error (excessive positivity error) or they may avoid giving 

low or high scores and give moderate scores, called the central tendency error (McMillan, 

2017). If the scores given to the same individual are similar during assessment by several raters, 

it means reliability is provided or sufficient between raters. However, this situation is not always 

present in practice. As raters generally comprise an important source of variance, they threaten 

the validity of inferences made from the results (Eckes, 2015). For this reason, it is important 

to investigate the effect of raters on the assessment of the performance of individuals. The 

effects of raters can be identified by two general methods: generalizability theory (G-Theory) 

and the many-facet Rasch model (MFRM). However, there are some differences between the 

two approaches. G-theory provides information at the group level, while the MFRM provides 

individual-level information about all the variability sources (Barkaoui, 2008; Linacre, 1993). 

The MFRM, one of the item response theory (IRT) models, includes assessments of the effects 

of other possible sources of systematic error (raters, ratings, tasks, and items) (Sudweeks et al., 

2004). The MFRM, from a micro perspective, has the advantages of simultaneously assessing 

the difficulty of test items, a student’s ability, the severity/leniency of raters, and the consistency 

of scores on the same scale (Li et al., 2021). In addition, the MFRM exceeds G-Theory by 

presenting quality control fit statistics as well as calculating a measure and a standard error for 

each source (Linacre, 1993). Using the MFRM, each facet's contribution is analyzed 

independently of the other facets (Engelhard & Myford, 2003), which allows it to make more 

accurate estimates than scores obtained with G-Theory. It can be said that the MFRM should 

be preferred primarily in assessments where it is not possible to score objectively (İlhan, 2015).  

As discussed earlier, prosody is a critical component of reading fluency. Teachers and 

researchers evaluate prosodic skills frequently. While the MDFS was prepared for in-class 

usage (Zutell & Rasinski, 1991), it is common to use this rubric in scientific research. Since the 

MDFS depends on human rating, and thus, errors are expected to occur, the question of whether 

there are significant differences between raters’ ratings is important because decisions about 

prosodic skills are made depending on these assessments. The reason why the MFRM is used 

for this scale is that it is a stronger psychometric model than classical test theory (Haiyang, 

2010) in terms of its ability to detect interactions between different error sources, and is 

recommended by researchers (Baird et al., 2013) to avoid the limitations of classical 

approaches. In the literature, there are studies that tested the interrater reliability of assessments 

performed using prosody rubrics. Moser et al., (2014) examined the interrater reliability of 

Zutell and Rasinski’s (1991) MDFS, and found that the rubric was reliable. In the study by 

Smith and Paige (2019), it was determined that the MDFS was more reliable compared to the 

Oral Reading Fluency Scale (U.S. Department of Education, 2002). However, there is no study 

encountered in the literature revealing how reliability between multiple raters is provided for 

the version of the MDFS adapted to Turkish. As the use of the reading prosody rubric occurs 

in the Turkish lesson, the MDFS developed by Zutell and Rasinski (1991), updated by Rasinski 

(2004) and adapted to Turkish by Yıldız et al., (2009) appears to have been used by researchers 

in primary school teaching (Aşıkcan, 2019; Ceyhan, 2019; Kaya Tosun, 2019) and Turkish 

education in secondary schools (Armut & Türkyılmaz, 2017; Kanık Uysal & Duman, 2020). 

Based on this, in this study the aim was to identify the degree to which interrater reliability was 

provided for assessment of reading prosody by elementary school classroom teachers and 

Turkish language arts teachers using the MDFS. In line with this aim, answers to the following 

questions were sought: 
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1) Do teachers display differences in terms of severity/leniency when assessing students’ 

prosodic reading? 

2) Are there differences in terms of severity/leniency during assessment of students’ prosodic 

reading according to teaching branch? 

3) What are the results for task/criterion difficulty analysis related to students’ prosodic 

reading? 

4) What are the outcomes of central tendency behavior and bias analysis of raters? 

2. METHOD 

This research aimed to identify the reliability of results obtained from different raters using the 

MDFS (Zutell & Rasinski, 1991). In line with the aim of the research, the assessment results 

for prosodic reading of students by different raters were investigated with the MFRM. 

Descriptive research, which is a type of quantitative design, was used in the study (Fraenkel & 

Wallen, 2009). 

2.1. Participants 

2.1.1. Students 

Prosodic reading data were obtained from fifth-grade students in a state middle school located 

in the central district of a metropolitan city in Turkey. The criterion sampling method was used 

for the selection of students included in the research. The reason for determining the criterion 

as fifth-grade level was that this class level is known by both elementary school classroom 

teachers and Turkish language arts teachers. Until the 2012-2013 academic year in Turkey, 

elementary school classroom teachers continued teaching until fifth grade, and the reading skills 

of students at this grade level were assessed by elementary school classroom teachers. However, 

since the 2012-2013 academic year, a 4+4+4 educational system has been implemented, and 

the fifth grade was moved to the middle school level. For this reason, the reading skills of 

students in fifth grade are currently assessed by Turkish language arts teachers. To find answers 

to one of the problems in this research, namely “Are there differences in terms of 

severity/leniency during assessment of students’ prosodic reading according to teaching 

branch?” the study included both elementary school classroom and Turkish language arts 

teachers. Comparisons were made between branches in assessing the oral reading prosody of 

students in fifth grade, known by both departments. In order to meet this criterion, in other 

words, to include teachers who had taught at fifth-grade level, teachers with at least ten years 

of teaching experience were included in the study. All fifth-grade students attending the school 

in which the research was performed were invited, and 41 students from eight different classes 

who volunteered to participate and whose parents signed consent forms were included in the 

study. Of the students in the study group, 24 were girls (58%) and 17 were boys (42%). 

2.1.2. Raters 

Ten teachers participated in an assessment of oral reading records. For the determination of the 

teachers, the criterion sampling method of purposive sampling was used. In line with this, the 

criterion was that all teachers participating in the study had been employed for at least ten years. 

The situation leading to this criterion was that oral reading skills of students are assessed by 

elementary school classroom teachers and by Turkish language arts teachers in middle school. 

Before the data files were sent to the raters, they were given rater training. The raters were given 

information about the sub-dimensions of reading prosody, how it is assessed, and what requires 

attention during assessment, and the rubric to be used was described. In addition to the 

information given during training, a written form related to the rubric and the elements that 

require attention during the rating process was prepared and given to the raters. The raters 

assessed the voice recording for each student using the MDFS and included their scores in an 
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Excel table. Information related to the demographic characteristics of the raters is given in Table 

1. 

Table 1. Information related to raters. 

Rater Gender 
professional 

experience (years) 
Branch 

R1 Male 20 Turkish Language Arts 

R2 Female 10 Turkish Language Arts 

R3 Female 14 Turkish Language Arts 

R4 Female 18 Turkish Language Arts 

R5 Female 15 Turkish Language Arts 

R6 Male 15 Elementary School  

R7 Female 17 Elementary school  

R8 Female 10 Elementary school  

R9 Female 30 Elementary school  

R10 Female 17 Elementary school  

Table 1 shows that the raters included five Turkish language arts and five elementary school 

classroom teachers and that their years of experience varied from 10 to 30 years. 

2.2. Measurement Tools 

In order to identify the prosodic reading skills of students, a narrative text was chosen. The 

MDFS was used to assess recordings of oral readings of this text. 

2.2.1. Narrative Text 

In order to measure reading prosody, a text was chosen in line with expert opinion from the 

Turkish textbook used in previous years and permitted by the Ministry of National Education 

and Board of Education and Discipline (MoNE, 2016). When choosing texts, opinions were 

sought from three Turkish language arts teachers, three elementary school classroom teachers 

and an academic in the field of Turkish education. The selected text was a story containing 275 

words. When deciding on the type of text, again expert opinion was sought. It was concluded 

that stories were more suitable in reflecting prosodic reading elements (reflecting mutual 

dialogue and emotional variations). Students read the text aloud, a voice recording was made 

for each student, and a one-minute portion of the reading was assessed. In the literature, one-

minute voice recording samples were stated to be sufficient for assessment of prosody (Rasinski 

et al., 2017; Zimmerman et al., 2019), with no significant difference found between assessments 

of one minute and three minutes (Valencia et al., 2010). 

2.2.2. Multidimensional Fluency Scale 

The MDFS was developed by Zutell and Rasinski (1991), updated by Rasinski (2004) and 

adapted to Turkish by Yıldız et al. (2009). It comprises four dimensions. These are “expression 

and volume”, “phrasing”, “smoothness” and “pace”. These are rated from one (1) to four (4) 

points with a graded rating key.  Scores obtained from the four dimensions comprise the total 

prosody scores, and so the lowest score that can be obtained is 4, while the highest score is 16. 

The rubric contains statements for each point and raters perform the assessment in line with 

these statements. For example, for the ‘phrasing’ dimension, ‘1’ point is equivalent to the 

statement “reading is monotone, reader does not pay attention to units of meaning or word 

groups, mostly reads word-by-word”, while ‘4’ points are equivalent to the statement “generally 

reads by paying attention to word groups and units of meaning, reveals the emotional features 

of expressions in appropriate phrasing”. Additionally, if total scores obtained from the rubric at 

the end of the assessment are less than 10, it means reading is inadequate in prosodic terms and 

requires development, while scores of 10 or more are accepted as adequate prosodic reading 
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(Rasinski et al., 2017). Many studies in the research stated that valid and reliable measures were 

obtained by rating using this rubric (Ceyhan, 2019; Kaya Tosun, 2019; Moser et al., 2014; 

Rasinski et al., 2017; Rasinski et al., 2009; Valencia et al., 2010; Zimmerman et al., 2019). 

2.3. Procedure 

The research data were collected in the fall semester of the 2019-2020 educational year. 

Permission for the research was granted by the Provincial Directorate of National Education 

(Number: 1 88023 89-44-E.22033 447) and an ethics committee report was obtained (Decision 

number: 2020-39). Additionally, detailed information was given to parents about the research 

regarding making voice recordings of the students, and the necessary permission was obtained 

by signing the ‘Parental Consent Form’. Data for the research were collected from fifth-grade 

students in a state school in the center of the city. The school administration, guidance and 

counseling service and the Turkish language arts teachers in classes in which data would be 

collected were given detailed information about the content and aims of the research. When 

collecting data, care was taken to ensure students were in an environment in which they felt 

comfortable, with voice recordings made in the school meeting room to ensure a quiet 

environment. When taking voice recordings, each student was talked to for a few minutes before 

reading to minimize the student’s agitation, and attempts were made to overcome problems 

with breath and agitation control. 

2.4. Data Analysis 

The MFRM was used for data analysis related to the MDFS. The MFRM is a member of the 

Rasch model family. The Rasch model was originally used for dichotomous data, while later, 

the Rasch model also began to be used for polytomous data. Parameters for the MFRM are 

expressed on a common scale called a ‘logit scale’. The logit scale unit makes it possible to 

compare units on every facet with others (Linacre, 1994). The Rasch model is linked to the 

difficulty level of items for the competence levels of individuals. In addition to competence and 

item difficulty levels, the MFRM is a model paying attention to the potential effects on 

performance outcomes of performance criteria, measurement time, raters, and other sources of 

variance and their interactions (Eckes, 2015; Linacre, 2002). Additionally, the MFRM provides 

information about how well the values predicted by the model created by performance analysis 

for each individual, rater or task match the expected values (Sudweeks et al., 2004). The MFRM 

analysis was conducted using the FACETS program (Linacre, 1994). The facets in the MFRM 

are calibrated simultaneously on a single linear scale. Thus, it is possible to measure the severity 

or leniency of a rater on the same scale as the difficulty of tasks/items for the competence of 

individuals (Eckes, 2015). 

2.4.1. Separation index and separation index reliability 

The separation index and reliability are separately calculated for each facet in the model 

(Schumacker & Smith, 2007). The reliability of raters on a facet represents ratings being 

different in a reliable way, rather than similar in a reliable way (Haiyang, 2010). For this reason, 

it should not be considered a measure of the reliability of raters or consistency between raters 

(Sudweeks et al., 2004). If the aim is to separate individuals in terms of performance, the 

separation reliability value should be high (Myford & Wolfe, 2003). While the separation index 

has values from 1 to ∞, the reliability coefficient has values from 0 to 1 (Sudweeks et al., 2004). 

For individual facets, the reliability of the separation index may be interpreted similarly to the 

Cronbach alpha coefficient (Engelhard & Myford, 2003; Myford & Wolfe, 2003). 

2.2.2. Fit statistics and chi-square statistic 

For each facet in the research, two statistics are obtained: ‘infit’ and ‘outfit’ mean squares. 

Wright and Linacre (1994) and Linacre (2002) stated that the lower limit for these values was 

0.5 and the upper limit was 1.5. Bond and Fox (2015) stated that if the infit and outfit mean 
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squares values were larger than 1.30, there was no fit and values below 0.70 represented 

overfitting. Fit values larger than 1 show more variability than expected between the scores of 

raters, while values below 1 are interpreted as showing less variability than expected (Eckes, 

2015). Additionally, Linacre (2011) stated that the Rasch-Cohen kappa value may be used to 

assess whether raters acted independently or not, and that this value should be close to 0. The 

chi-square statistic (fixed) provides information about whether there is a significant difference 

present or heterogeneity between elements/levels of a facet. If the chi-square statistic is 

significant, it is interpreted that there is a difference between levels of the facet. A significant 

chi-square statistic for the rater facet shows that at least two raters do not share the same 

parameter (Eckes, 2005). In this research, there were four facets of rater, branch, student and 

criterion (dimension). The infit and outfit mean squares statistics, reliability values and 

separation rates were interpreted for each facet. 

3. RESULTS 

3.1. Findings of MFRM 

This section includes findings obtained from analyzing reading prosody with the MDFS in 

practice. The logit-scale obtained as a result of the MDFS used by a total of 10 raters as Turkish 

and elementary school classroom teachers, assessing 41 students and four criteria on three facets 

is presented in Figure 1. 

Figure 1. Logit Scale for Four Facets 

 

The first column in Figure 1 shows the logit, the measurement unit of the logit scale. The ability 

levels of the students included in the study, difficulty level of the criteria, rater branches and 

rater severity/leniency levels are interpreted based on this measurement unit. The second 

column in the figure contains measurements belonging to raters and gives the opportunity to 

make interpretations about the severity/leniency of raters. This means the rater with the highest 
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logit score in this column performs the most severe rating and the rater with the lowest logit 

score performs the most lenient rating. When the figure is investigated, the most severe rating 

was given by the seventh rater (.42), while the most lenient rating was given by the sixth rater 

(-2.87). The third column of the figure lists the performance for the criteria in terms of the 

branch of the rater; in other words, it represents the raters’ ability to give scores. The logit 

values for the Turkish teaching branch (.32) were found to be higher than the values for primary 

teachers (-.16). The fourth column of the figure lists the students from highest to lowest in terms 

of performance for the criteria found in the graded rating key. Thus, students number 16 and 

number 21 had the highest performance (1.3) and students number 4 and number 37 had the 

lowest performance (-1.25). The positive and negative values on the logit scale for student 

performance of criteria included on the reading prosody scale, in other words the spread over a 

wide range, shows that students could be well differentiated from each other. The final column 

of the logit scale lists the difficulty level of the dimensions. Accordingly, the ‘phrasing’ and 

‘expression and volume’ dimensions (0.14) were the most difficult, while the ‘pace’ dimension 

(-.32), where students obtained the highest scores, was the easiest.  

The logit scale provides important information about all facets and is included in measurement 

reporting in order to obtain more detailed information about all facets. Firstly, the findings for 

the measurement report related to raters are included in Table 2. 

Table 2. Measurement report related to raters. 

Raters Mean Measure Model Standard 

error 

Infit 

MnSq 

Outfit 

MnSq 

7 2.44 .42 .10 1.33 1.33 

8 2.44 .41 .10 1.33 1.33 

1 2.27 .33 .10 .65 .64 

2 2.62 -.30 .10 1.08 1.10 

4 2.83 -.68 .11 1.04 1.03 

10 3.01 -.69 .11 .80 .79 

3 2.84 -.69 .11 .58 .58 

9 3.04 -.75 .11 .77 .80 

5 2.88 -.77 .11 1.29 1.27 

6 3.76 -2.87 .18 .92 1.14 

Population .88 .02 .26 .27 

Sample .93 .02 .28 .28 

Model population RMSE = 0.11        S.S.=.88 

Model sample RMSE = 0.11              S.S.=.92 

Separation index = 7.64 Reliability = .98 

Separation index = 8.06 Reliability = .98 

Model fixed chi-square = 384.4   df=9 p=.00   

Model random chi-square = 8.8       df=8 p=.36   

When Table 2 is investigated, the reliability and separation index values related to the rater 

facet were .98 and 8.06, respectively. As the separation index approaches zero, the 

severity/leniency of raters is accepted as being more similar. The separation index reliability 

value is interpreted as showing how well separated raters are on the rater facet (Eckes, 2015). 

The high reliability and separation index values can be said to show that raters differed in their 

rating. In other words, it means there was unwanted variance between raters and this variance 

contributed to measurement error (Engelhard, 2002). Additionally, the chi-square statistic 

(χ2=384.4, df=9, p=.00) shows that there was a statistically significant difference between raters 

in terms of severity and leniency. The negative values in the measurement column show that 

there were raters giving more generous scores compared to others, while positive values show 

more severe raters. Severe raters have a tendency to assign lower evaluations/scores 

consistently compared to other raters, while more lenient raters have a tendency to assign higher 

evaluations/scores (Myford & Wolfe, 2004). In this research, the Rasch-Cohen’s kappa statistic 
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was -.13 and this shows that raters gave consistent scores, though only partially. The infit and 

outfit mean squares (.58/1.33) obtained in the study appear to be within the desired interval 

(Linacre, 2014). 

Additionally, when the mean total scores given by the raters are examined, apart from one 

teacher (3.76), the other teachers had a tendency to give category means from 2.44 to 3.04. 

Accordingly, it is understood that students displayed prosodic skills at moderate and close to 

adequate levels. The general mean given to students was 2.81, which may be interpreted as 

showing that teachers viewed the prosodic skills of students as partly adequate. The 

measurement report related to the branches of the raters is given in Table 3. 

Table 3. Measurement report according to branch of raters. 

Branch Measure Standard error Infit 

MnSq 

Outfit 

MnSq 

Turkish .32 .05 .93 .92 

Primary -.16 .05 1.06 1.08 

Population .13 .00 .07 .08 

Sample .18 .00 .10 .11 

Model population RMSE = .05 S.S.=.16 Separation index = 3.21 Reliability = .91 

Model sample RMSE = .05 S.S.=.23 Separation index = 4.65 Reliability = .96 

Model fixed chi-square = 22.6    df=1 p=.000   
 

When Table 3 is investigated, the reliability and separation index values related to the branch 

of the raters were found to be .96 and 4.65, respectively. The reliability and separation index 

values show that the scores given by raters differed in terms of branch. Additionally, the chi-

square test results (χ2=22.6, df=1, p=.00) reflect the significant difference between scores given 

by Turkish and primary teachers. According to Table 3, the infit (.93/1.06) and outfit (.92/1.08) 

mean squares appear to be within the desired interval. The measurement report related to the 

student facet is given in Table 4. 

In Table 4, the reliability and separation index values for the student facet were .90 and 2.97, 

respectively. Additionally, the significant results of the chi-square test (χ2=370.8, df=40, p=.00) 

and the high separation index and reliability indicate the students displayed differences in 

reading prosody skill levels. Additionally, when the infit and outfit mean squares are 

investigated, only individuals numbered 2, 3, 33 and 39 had fit values larger than 1.5, in other 

words, outside the accepted interval. Linacre (2003) stated that infit and outfit mean squares 

between 1.5 and 2.0 were not productive but not harmful, while values above 2.0 disrupted the 

model. For this reason, these individuals did not break the model. The measurement report 

related to the criterion facet is given in Table 5. 

According to Table 5, the reliability and separation index values related to the criterion facet 

were .90 and 3.02, respectively. Additionally, when the ‘there is no difference between criteria 

difficulty levels’ hypothesis was tested with the chi-square test, it was significant (χ2=29.3, 

df=3, p=.00). This means that the tasks on the MDFS differed in terms of difficulty levels. 

 

 

 

 

 

 

 



Akin Arikan, Kanik Uysal, Bilge & Yildirim

 

 480 

Table 4. Measurement report for students. 

Ind. 

No  
Scores 

Logit 

Score 
S.E. 

Infit 

MnSq 

Infit 

MnSq 
I. no 

Score

s 

Logit 

Score 
S.E. 

Infit 

MnSq 

Infit 

MnSq 

16 137 1.30 .26 1.06 1.49  25 112 .21 .2 1.35 1.31 

21 137 1.30 .26 .93 1.41 4 109 .21 .2 .94 .96 

17 136 1.23 .26 1.24 1.10 19 108 .21 .21 .69 .66 

13 132 .98 .25 .96 .86 5 106 .21 .21 1.14 1.10 

20 132 .98 .25 .96 .89 11 106 -.33 .21 .86 .84 

9 129 .80 .25 .98 .1.03 36 106 -.33 .21 1.25 1.23 

3 128 .74 .24 1.52 1.55 22 105 -.38 .21 0.6 0.59 

8 128 .74 .24 .53 .62 29 105 -.38 .21 1.18 1.19 

41 127 .69 .24 .82 .77 30 103 -.46 .21 .79 .77 

1 126 .63 .24 1.37 1.35 27 102 -.51 .21 .77 .78 

2 122 .47 .23 1.58 1.64 7 101 -.55 .21 .97 .96 

18 121 .37 .23 .49 .64 15 101 -.55 .21 .65 .66 

24 120 .32 .23 .62 .57 35 101 -.55 .21 .74 .72 

12 119 .27 .22 .86 .82 28 98 -.68 .21 .68 .68 

26 119 .27 .22 .49 .47 10 95 -.81 .21 .75 .76 

32 119 .27 .22 1.25 1.28 23 91 -.98 .21 .71 .68 

38 118 .12 .22 1.22 1.17 33 91 -98 .21 1.91 1.83 

40 117 .17 .22 .93 .94 34 90 -1.03 .21 .82 .81 

39 116 .13 .22 1.82 1.73 6 85 -1.25 .21 .47 .48 

14 114 .03 .22 .81 .76 37 85 -1.25 .21 .1.26 1.26 

31 113 -.02 .22 .58 .56       

Model population RMSE = .22       S.S.=.65 Separation index = 2.93 Reliability = .90 

Model sample RMSE = .22             S.S.=.66 Separation index = 2.97 Reliability = .90 

Model fixed chi-square = 370.8           df=40 p=.00       

Model random chi-square = 36.02       df=39 p=.60       

Ind. No: Individual Number, S.E.: Standard Error 

Table 5. Measurement report for criterion facet. 

Criteria mean Logit S.E. Infit MnSq Outfit MnSq 

2 phrasing   2.74 .14 .06 1.09 1.14 

3 smoothness                 2.74 .13 .07 .91 .94 

1 expression and volume        2.78 .06 .07 .91 .93 

4 pace                          2.98 -.32 .07 1.05 1 

Mean 2.81 .00 .07 .99 1 

Population  .19 .00 .08 .08 

Sample  .22 .00 .09 .10 

Model population: RMSE = .07  S.S.=.18 Separation = 2.57          Reliability = .87 

Model sample: RMSE = .07  S.S.=.21 Separation = 3.02          Reliability = .90 

Model fixed  chi-square = 29.3, df=3,   p=.00    

Model  random chi-square = 2.7, df=2,    p=.25   

3.2. Central Tendency Behavior 

One of the rater errors frequently encountered with scores given with a graded key is central 

tendency behavior. Central tendency behavior indicates that when raters are assigning scores 

they tend to avoid giving high or low scores and give central scores. Values related to the rating 

categories (from 1-4) in the graded rating key used for this were investigated. The measurement 

report related to rating categories is presented in Table 6. 
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Table 6. Statistics related to scale structure in rating categories. 

Branch Category f % Mean measure 
Outfit 

MnSq 

Rasch–Andrich threshold value 

Measure S.E. 

Primary 

1 74 9% -.30 .8   

2 162 20% -.07 .6 -.84 .13 

3 326 40% .61 1 -.37 .09 

4 258 31% 1.46 .9 1.21 .09 

Turkish 

1 74 9% -0.36 .9   

2 250 30% -0.09 .7 -1.34 .13 

3 356 43% 0.39 .8 -0.14 .08 

4 140 17% 0.73 1 1.47 .10 

When the table is investigated, the outfit mean squares varied from .6 to 1; in other words, they 

were within the desired interval (Linacre, 2014). Additionally, as the rating categories increase 

(from 1 to 4), a monotonous increase in threshold values is expected (Eckes, 2015). It appeared 

that the Rasch-Andrich threshold values monotonously increased and that all values were 

smaller than the logit value 5. When the frequency and percentage values related to rating 

categories are investigated on the table, it was identified that elementary school classroom 

teachers used rating categories 3 and 4, and that Turkish language arts teachers used rating 

categories 2 and 3 more often. 

3.3. Bias Interaction 

If the t values obtained from the interaction tables are outside the ±2 interval, they should be 

investigated for interaction effects. When the branch interaction of raters is investigated, the t 

values were within the desired interval. However, there was no statistically significant 

interaction effect according to branch. This study included 10 raters and 4 criteria. For this 

reason, there were a total of 40 interactions. The table related to the bias interaction according 

to criteria and raters is given in the appendix (Appendix). When the findings obtained for the 

rater-criteria interaction are investigated, the fifth, seventh and eighth raters were identified to 

have t values for the pace criterion outside the ±2 interval, while the third and sixth raters had t 

values for expression and volume outside the ±2 interval. Negative t values for the scores of 

these raters show that their scores were lower than expected, while positive values show that 

their scores were higher than expected. In other words, there was a difference between the 

scores expected and the scores observed for the rating by these raters, and bias was present. The 

eighth, seventh and sixth raters had positive bias and were more lenient raters, while the third 

and fifth raters had negative bias and were more severe raters. As the t values for the other raters 

were within the expected interval, rating bias can be ignored. Additionally, the interaction effect 

for rater and criteria facets was statistically significant (χ2 = 58.1, df = 40, p= .03). 

4. DISCUSSION and CONCLUSION 

The research aimed to investigate the reliability of results obtained with the MDFS assessed by 

elementary school classroom teachers and Turkish language arts teachers with the MFRM. 

When the results related to the first problem in the research, “Do teachers display differences 

in terms of severity/leniency when assessing students’ prosodic reading?” are investigated, the 

rating behavior of the raters included in the study was reliable, they were reliably ranked in 

terms of severity and leniency, and their severity/leniency levels were different from each other. 

When examined from the perspective of evaluators, the difference in severity/leniency levels is 

an unwanted situation and will restrict the ability of evaluators to take each other’s places 

(Eckes, 2015). Linacre (2012) emphasized that infit and outfit mean squares smaller than 0.5 

show overfitting of the model and give misleading results, and indicate that evaluators did not 

use the full interval in the rubric. Additionally, values between 0.5 and 1.5 indicate that the 

values are efficient for measurement. In the results of the research, though there were 
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differences between teachers in terms of severity and leniency, the infit and outfit mean squares 

were within the values proposed by Linacre (2012). It was concluded that the sixth rater was 

the most generous and the seventh rater was that strictest among raters. Goodwin (2016) stated 

that rating judgments of raters may be affected by the examples rated previously. Additionally, 

halo effects, described as bias in rating caused by different aspects other than the judged 

dimension of a person, can lead to misjudgments (American Psychological Association, 2015). 

In this study, therefore, raters may have been affected by the reading performance of the 

previous student or by the halo effect when evaluating students. This may have caused 

differences in the severity/leniency levels of raters. 

When the results related to the second problem in the research, “Are there differences in terms 

of severity/leniency during assessment of students’ prosodic reading according to teaching 

branch?” are investigated, the two raters who were the most severe and most lenient were 

observed to be classroom teachers. In other words, raters who were Turkish language arts 

teachers performed more consistent and similar ratings when giving scores for the rubric, while 

classroom teachers gave different ratings compared to each other. This situation may have 

caused the rating reliability of raters to be low. When choosing evaluators, it is necessary to 

find those with appropriate educational backgrounds and experience in the field (Myford & 

Wolfe, 2003). The prejudices, attitudes, and personality traits of evaluators and the purpose of 

the assessment may cause a tendency to evaluate more severely (Eckes, 2015). Classroom 

teachers giving scores at the extremes compared to Turkish language arts teachers may be 

interpreted with a variety of variables. Turkish language arts teachers take many courses 

directly and indirectly related to language skills during undergraduate education, while 

classroom teachers take courses in different areas like mathematics, music, etc. In fact, Taşkaya 

and Muşta (2008) identified that classroom teachers felt they were inadequate and that the 

education they received was inadequate with regard to Turkish teaching. In this situation, it 

may be expected that the general knowledge and judgments related to language skills of 

classroom teachers will be different to those of Turkish language arts teachers. Some studies in 

the literature showed differences (Coşkun & Coşkun, 2014; Doğan, 2013) and similarities 

(Benzer & Eldem, 2013; Doğan, 2013; Saracoğlu et al., 2011) in terms of a variety of features 

between Turkish language arts teachers and classroom teachers. However, there are findings 

showing that teachers in both branches do not use rubrics often (Acar & Anıl, 2009; Benzer & 

Eldem, 2013). It may be considered that when teachers perform assessments with rubrics that 

they do not use much, their lack of familiarity with these tools may affect the judgments made 

and may lead to more personal behavior when giving scores. This situation may be interpreted 

as showing that teachers do not have adequate experience with the use of rubrics. Stevens and 

Levi (2005) stated that as experience is gained with rubrics, reliable ratings will increase. 

Mathson et al. (2006) considered that the lack of training on the assessment and teaching of 

fluency limits the use of rubrics in the classroom. From this perspective, the difference in scores 

between teachers may be explained by the lack of experience related to rubrics. It is possible 

that another source of difference between scores is the students they are in constant contact with 

in both branches. While the Turkish curriculum expects students to have upper-level reading 

skills, the Turkish curriculum used by classroom teachers requires more basic skills. In this 

situation, teachers have different expectations and it is probable that this difference was 

reflected in the assessment of prosody.  

When the results related to the third problem in the research, “What are the results for 

task/criterion difficulty analysis related to students’ prosodic reading?” are investigated, the 

prosody criteria can be ranked in order from more difficult to easier for students as phrasing, 

smoothness, expression and volume, and pace. This situation overlaps with the ranking 

accepted in the literature. According to researchers, students begin with letter-sound 

relationships and move toward higher units (for example, units of meaning), before completing 
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accurate, paced and prosodic reading in order (Baştuğ, 2021; Keskin, 2012; Mathson et al., 

2006; Samuels, 2006). The findings in this study show that students received the highest scores 

for the pace dimension on the rubric. In the study by Godde et al. (2019), the dimension of 

prosody completed with the most difficulty was intonation and expressive reading (Godde et 

al., 2019). Considering that intonation and reading in meaningful units are closely related to 

each other (Godde et al., 2019), students who read quickly were determined not to understand 

the text because reading in meaningful units requires implicit clues in the text to be solved by 

readers (Rasinski, 2004; Schreiber, 1991). Based on this, the degree of difficulty emerging in 

student assessment according to the MDFS by teachers is supported by previous findings. 

However, the findings conflict with the finding of Godde et al. (2019) that expression was the 

most difficult. In this study, ‘expression and volume’ (mean 2.78) was the dimension with the 

second highest scores received by students and was easier than smoothness (mean 2.79). The 

lack of a large difference between these may be interpreted as showing that the difficulty of the 

two dimensions may occasionally change places; in all cases, the most difficult dimension was 

reading with intonation and meaningful groups, while pacing was the easiest dimension. In fact, 

Daane et al. (2005) stated that students who read quickly may develop reading skills for word 

groups.  

When the results related to the fourth problem in the research, “What are the outcomes of central 

tendency behavior and bias analysis of raters?” are investigated, when the mean total scores 

given by the raters are examined, the general mean was 2.81. The classroom teachers were 

found to use categories 3 and 4 more often, while Turkish language arts teachers used categories 

2 and 3 more often. In other words, it may be said that Turkish language arts teachers chose 

central categories as raters. One of the reasons for this may be that when raters gave scores to 

students, they saw students as having partially adequate prosodic skills; in other words, the 

raters displayed central tendency behavior (Myford & Wolfe, 2004). Results from assessments 

by teachers using rubrics are similar to the study by Daane et al. (2005). In the study by Daane 

et al. (2005), 83% of students were grouped in the 2nd and 3rd categories, dominantly in the 

3rd category, and scores were closer to the 3rd category. For this reason, the scores given by 

teachers to students were similar to previous findings in terms of distribution. Another result of 

the research is that the eighth, seventh and sixth raters had positive bias, while the third and 

fifth raters had negative bias. The reliability of these raters for assessment of prosodic reading 

by students was lower compared to other raters. The findings obtained in the research are 

consistent with the results of other studies researching rater bias (Baştürk & Işıkoğlu, 2008; 

Köse et al., 2016; Özbaşı & Kumandaş-Öztürk, 2020; Şata & Karakaya, 2020; Yüzüak et al., 

2015). Goodwin (2016) stated that additional training would be beneficial for rater bias. When 

the findings obtained in the research are investigated, it was concluded that the reading prosody 

rubric used in the research served the purpose of measuring reading prosody of students, the 

sub-dimensions on the rubric could reliably differentiate, the criteria determined were reliable, 

and the criteria categories were suitable and adequate for measurement. Another result is that 

the prosody criterion where students experienced the most difficulty was phrasing. When 

examined generally, it was concluded that the MDFS is a reliable rubric for use by researchers 

and teachers to evaluate prosodic reading skills. This result overlaps with the findings of two 

studies found in the literature using the generalizability theory to determine the reliability of 

the scale (Moser et al., 2014; Smith & Paige, 2019). Additionally, it may be said that it is 

necessary to train people for rating prosody using the MDFS (Bilge, 2019; Erguvan & Dünya, 

2020; Kaya Uyanık et al., 2019; Smith & Paige, 2019; Zutell & Rasinski, 1991); however, 

training may not be adequate all the time (Barrett, 2001; Eckes, 2015; Yan, 2014). For this 

reason, to ensure the reliability of MDFS ratings, the use of at least two but preferably three 

texts (Moser et al., 2014), and the presence of at least two raters (Smith & Paige, 2019) are 

recommended. However, the reliability obtained for measurements with two raters may be 
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seriously misleading and it should not be forgotten that high rater reliability obtained with two 

raters does not always mean accurate rating (Eckes, 2015). For this reason, more reliable results 

will be obtained with the MFRM so as not to ignore the severity of raters in adapted or prepared 

rubrics; otherwise, the problems that could arise are actually ignored (Bond & Fox, 2015). In 

this study, the rubric developed by Zutell and Rasinski (1991), updated by Rasinski (2004) and 

adapted to Turkish by Yıldız et al. (2009) was used. Similar studies may investigate rater 

behavior using different rubrics/scales measuring prosody.  

In this research, a fatigue effect may be present in the results obtained by raters evaluating forty 

students. For this reason, future studies may perform investigations on reading data obtained 

with more texts and fewer students.  In this research, the rater reliability of the MDFS was 

researched. In addition to elements contributing to the literature in this way, there are a number 

of limitations of the study, including assessment of reading prosody with one text, and the 

inclusion of forty students and ten raters in the study. 
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