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Application of the Theory of Planned Behavior to Low-Achieving Adolescents’ 
Reading Behavior in Different Reading Contexts 

 

 

Abstract 
Low-achieving students are at risk of becoming aliterate. This is partly because of problems with the 

acquisition of reading skills, but also because they lack the will to read. In this study the Theory of 

Planned Behavior (TPB) was used to identify psychological factors that might influence low-achieving 

students’ reading motivation and behavior separately. We made a distinction between three contexts: 

reading at school, reading fiction during leisure time and reading informative texts during leisure time. A 

total of 532 students completed a TPB-based Reading Motivation Questionnaire (TPB-RMQ) 

measuring the TPB-constructs: cognitive attitude, affective attitude, perceived behavioral control, social 

norm, past behavior and intention. Of these students 196 also kept a reading diary for seven days in 

order to measure behavior. The data were analyzed using Structural Equation Modeling (SEM). First, 

the original TPB-model and four expanded versions of the TPB were fitted to the TPB-RMQ-data in 

order to find the best TPB-model explaining reading motivation per reading context. Next, reading 

behavior was included in the model. The results indicated that TPB-constructs influencing motivation 

might not be influential anymore when also behavior is considered next to motivation. In addition, the 

TPB as presented in the literature is not applicable to all reading contexts. Thus, to change both low-

achieving students’ reading motivation as their reading behavior, one should take reading context into 

account. 

 

 

 

Why do some people barely read? Generally, people hold the idea that by reading one gathers 

information about the world, that reading is essential to broaden one’s general knowledge about 

important matters, and that reading is also important for school and professional career. Considering 

the importance of reading, it is remarkable that some people do not read frequently. Here, we do not 

refer to illiterate people, but aliterate people. Aliterate people have the capacity to read but choose not 

to do so. In other words, they lack the will to read (Alvermann, 2003). As Cambria and Guthrie (2010) 

stated: 

There are two sides to reading. On one side are the skills which include phonemic 

awareness, phonics, word recognition, vocabulary, and simple comprehension. On the other 

side is the will to read. A good reader has both skill and will…It is her will power that 

determines whether she reads widely and frequently and grows into a student who enjoys 

and benefits from literacy. (p. 16) 

Aliteracy is one of the most prominent problems that secondary educators are facing today, as 

students who lack the will to read are often also those with poor reading skills (Alvermann, 2003). 

Children who encounter problems with mastery of reading skills tend to exaggerate their reading 
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limitation and believe they are worse readers than they actually are (Cambria & Guthrie, 2010). With 

age these children develop a more negative reading self-concept than more proficient readers, they 

become demotivated to read, and are likely to cease reading activities completely (Chapman, Tunmer 

& Prochnow, 2000; Jansma, van Kleunen & Leenders, 2011; Retelsdorf, Köller & Möller, 2011; 

Alvermann, 2003; Strommen & Mates, 2004; Logan, Medford & Hughes, 2011). This is a dismal  

combination of factors since experience with written texts and reading skills are generally positively 

related (van Schooten & de Glopper, 2002; van Schooten, De Glopper & Stoel, 2004; Becker, 

McElvany & Kortenbruck, 2010; OECD, 2010; Mol & Bus, 2011).  

Moreover, willingness to read (hereafter: motivation to read) might play an important role in the 

development of reading skills in all children (Taboada, Tonks, Wigfield & Guthrie, 2009; Logan, et al., 

2011; Mol & Bus, 2011; Retelsdorf et al., 2011; McGeown, Norgate & Warhurst, 2012; De Naeghel, 

van Keer, Vansteenkiste & Rosseel, 2012). There is also some evidence suggesting that the 

relationship between reading motivation and reading skills is mediated by reading amount and reading 

frequency. Being motivated to read increases the amount and frequency of leisure reading and leisure 

reading in turn positively influences reading skills (Becker et al., 2010; Retelsdorf et al., 2011; De 

Naeghel et al., 2012). In fact, the Matthew effect states that there is a circular association between 

reading practices and achievement. Better readers tend to read more because they are more 

motivated to read, which, in turn, leads to improved reading skills (Stanovich, 1986; OECD, 2010a). 

Therefore, it is not surprising that leisure reading is one of the best predictors of a positive 

development of reading skills (Anderson, Wilson & Fielding, 1988; Mol & Bus, 2011).  

As motivation to read appears to be positively related to engagement in reading activities and 

consequently the development of reading skills, it is important to know how to motivate poor readers 

to read (more). Therefore, the main question of this study is: What motivational factors should be 

influenced in order to increase the reading motivation and actual engagement in reading activities of 

students with poor reading skills? 

 

Factors Related to Low-achieving Students’ Reading Motivation and Reading Behavior 

Poor readers often become low-achieving students because school performance is closely 

related to reading skills (Chapman et al., 2000). For example, in the Netherlands students of the two 

lowest tracks of the junior vocational secondary education have lower scores for reading 

comprehension than students of higher general or pre-academic secondary education. A large 

percentage of these students are at least two years behind in reading comprehension at the start of 

secondary school (Hacquebord, 2007). National data also indicate that the Matthew effect might 

indeed be at work. The reading skills of low-achieving students keep deteriorating compared to 

average- and high-achieving students during secondary education (Inspectie van het Onderwijs, 

2007; Inspectie van het Onderwijs, 2012). Observations of other countries show similar results 

(OECD, 2010). 

Low-achieving students not only have poorer reading skills and a less positive reading self-

concept, they also differ in other reading-related aspects from average- and high-achieving students. 

On average, their parents have a lower educational level and social economic status (SES), read less, 

and hold less positive attitudes towards reading than the parents of higher achieving students. The 
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families of a relatively high percentage of students in lower education levels have an immigrant 

background (CBS, 2013). Research indicates that low-achieving children, in particular those with an 

immigrant background, benefit less than higher achieving students from home environment factors 

related to reading such as discussing books, having parents as role models for reading, and the 

presence of books at home (Hermans, 2002). 

In addition to familial factors, school-related factors also differ between low-achieving students 

and higher-achieving students. Less time is assigned to literature and fiction reading, and less training 

is given in reading difficult texts in lower compared to higher level education (Schram, 2007). Thus, 

even at school low-achieving students have fewer opportunities to improve their reading skills. Low-

achieving students are therefore generally less exposed to reading materials at home and at school 

than average- and high-achieving students.  

As mentioned before, low-achieving students’ generally negative reading self-concept is closely 

related to a low reading motivation due to problems with acquisition of readings skills. In addition to 

this individual factor, low-achieving students are also exposed to different familial and contextual 

factors that might not be positively related to reading motivation. However, reading interventions 

aimed at low-achieving students and poor-readers are often directed at the students themselves and 

not at their environment. Therefore, it is important to identify psychological factors that might be 

related to these students’ reading motivation and actual reading. Consequently, our goal is to identify 

psychological factors closely related to low-achieving adolescents’ reading motivation and behavior. 

 

Reading Motivation and Behavior According to Reading Material and Context  

To start,children’s reading activities tend to change with age. During adolescence much more 

time is spend with activities like watching TV, shopping, listening to music and texting on their mobile 

than with reading books (Anderson et al., 1988; Land, van den Bergh & Sanders, 2007). Therefore, 

prior to investigating low-achieving students’ reading motivation and behavior, it is important to 

understand what reading materials these students do read and where they read.  

Although adolescents appear to read less with increasing age (van Schooten & de Glopper, 

2002; van Schooten et al., 2004; OECD, 2010), a qualitative study of Pitcher and colleagues (2007) 

showed that adolescents do not read less, but change their reading behavior. They substitute books 

with other reading materials and use multiliteracies. As research tends to focus on traditional and 

academic reading materials, it might only appear that adolescents read less than younger children. 

The studies of Pitcher and colleagues and another study by Tellegen (2007) indicated that when 

asked about their reading behavior in a questionnaire, adolescents often indicate that they barely read 

and that they do not enjoy reading. When asked face-to-face in an interview about their reading 

behavior, it turns out that they do read and like reading, but that researchers do not ask after the types 

of texts (not school books and narrative books) they read (on the internet). As a consequence, 

research about adolescents’ reading behavior might underestimate the reading behavior by not 

including reading materials actually read by adolescents, and by not considering reading at school as 

well as reading during leisure time. 



Application of the Theory of Planned Behavior to Low-Achieving Adolescents’ Reading Behavior 

 

6 
 

At school, low-achieving students find the textbooks informative, but boring (Land et al., 2007). 

Consequently, they dislike reading at school as they perceive in-school literacies as school-sanctioned 

activities, during which all students have to read the same book assigned by the teacher (McKenna, 

Conradi, Lawrence, Jang & Meyer, 2012). During leisure time, they spend most of their reading time 

on school books needed for their homework. However, their reading during leisure time is also 

influenced by social networks and driven by choice. They read narrative books and to a smaller extent 

newspapers, but most time is spend reading informative non-fiction texts. These informative texts on 

the computer and in magazines are about specific topics of their interest (Pitcher et al., 2007; 

McKenna et al., 2012). They tend to find informative texts more intriguing than books (Land et al., 

2007; Tellegen, 2007). So, low-achieving adolescents read different materials at school then during 

leisure time, and their enjoyment of reading also varies with different reading materials. As a 

consequence, adolescents experience a discrepancy between their views of themselves as readers in 

school and out of school and their motivation to read also depends on the reading context (Alvermann, 

2003; Land et al., 2007; Pitcher et al., 2007; McKenna et al., 2012; Schiefele, Schaffner, Möller & 

Wigfield, 2012). These findings suggest that low-achieving adolescents’ reading motivation and 

behavior might be dependent on the reading context (in or out of school) and the type of reading 

material (fiction or non-fiction). In the current study we will therefore identify factors closely related to 

adolescents’ reading motivation and behavior in three different reading contexts: reading at school, 

leisure time reading of fiction, and leisure time reading of informative texts (non-fiction). 

 

The Theory of Planned Behavior & Reading 

A theory that offers the opportunity to identify factors closely related to a person’s willingness to 

perform any behavior is the Theory of Planned Behavior (TPB). The TPB was developed by Ajzen 

(1991) as an extension of the Theory of Reason Action (TRA), and is a frequently employed and 

widely accepted psychological theory of behavioral change. Over the years TPB has also been used 

to predict and explain a broad range of adolescents’ behavior (Ajzen & Madden, 1986; Marcoux & 

Shope, 1997; Nache, Bar-Eli, Perrin & Laurencelle, 2005; Jugert, Eckstein, Noack, Kuhn & Benbow, 

2013).  

According to the original TPB, behavior is directly preceded by behavioral intention, which is the 

decision or firm intention to conduct the behavior in question. Intention in turn is influenced by three 

factors. First attitude, indicating whether a person regards a behavior as positive or negative. Second, 

subjective norm, indicating the perceived social pressure to perform a behavior. Third, perceived 

behavioral control (PBC), which refers to someone’s perception of the ease of performing the behavior 

in question. PBC might also influence behavior directly instead of through intention (Ajzen & Madden, 

1986; Madden, Ellen & Ajzen, 1992; Armitage & Conner, 2001). The relative importance of the 

individual TPB-constructs vary across behaviors, samples and contexts (Ajzen, 1991; de Wit, Stroebe, 

de Vroome, Sandfort & van Griensven, 2000; van Schooten et al., 2004; Nache et al., 2005; Jugert et 

al., 2013). Model A (see Figure 1) presents the original TPB-model. 

Over the years, different adaptations of the TPB have been proposed. Keer and colleagues’ 

(2012) study of 20 different behaviors indicated that affective attitude, denoting the overall enjoyment 

of the behavior in question, is empirically distinguishable from general cognitive attitude. Their study 
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showed that affective attitude often mediates the influence of cognitive attitude (see Figure 1, Model 

B) and PBC on intention (see Figure 1, Model C). Besides affective attitude, another factor that might 

be relevant and therefore important to be considered is past behavior. Past research showed that 

adding past behavior to the model might increase its predictive value, depending on the behavior 

under consideration and the sample characteristics (Ajzen, 1991; de Wit et al., 2000; see Figure 1, 

Model D). Ajzen (1991) suggested that the path between past behavior and behavior is mediated by 

PBC (see Figure 1, Model E). 

The TPB has been used to investigate reading motivation and reading behavior. For example, 

Van Schooten and De Glopper (2002) used Model B (Figure 1) to predict low-, average- and high-

achieving students’ (grade 7-9, age 13-15) reading of (adolescent) literature during leisure time. All 

TPB-constructs except Behavior, were measured by means of a questionnaire. To indicate their 

reading behavior, students recorded how many minutes they spent reading adolescent literature the 

previous day for five consecutive weeks. Adolescent literature social norm contributed slightly to the 

prediction of intention whereas PBC only predicted behavior but not intention. They also found that 

students in the lowest education level read considerably less and had a less favorable attitude towards 

reading than students in higher education levels.  

Van Schooten, de Glopper and Stoel (2004) conducted a similar study but included only 

average- and high-achieving students (grade 7-9). The results were similar, although the magnitude of 

the relationships between the TPB-components diminished with age. Miesen (2003) also applied the 

TPB to reading. He investigated fiction literary reading motivation among adults and also included past 

behavior in a TPB-model without behavior (see Figure 1, Model D). Results showed that only affective 

attitude, PBC and past behavior significantly predicted intention.  

To summarize, none of the abovementioned studies provided information about factors 

specifically related to low-achieving students’ reading motivation and behavior. However, it is likely 

that the relationship between the different TPB-constructs is not similar for low-achieving and higher 

achieving students. Low-achieving students’ reading self-concepts differ from that of higher achieving 

students, and the social factors related to reading are less favorable for low-achieving students 

compared to higher achieving students. The current study also extends previous research by taking 

into account the different reading contexts that are relevant to adolescents’ reading. For these 

reasons, the current study determines which (expanded) TPB-model is most suitable to identify factors 

closely related to low-achieving students’ reading motivation and behavior for reading at school, 

leisure time fiction reading, and leisure time informative reading, separately.  

 

The Current Study 

To our knowledge, no former study has investigated the applicability of the Theory of Planned 

Behavior to explain low-achieving students’ reading motivation and behavior at both school and during 

leisure time and for both fiction as well as for informative texts. As the TPB was successfully applied to 

reading, we expect it to also be applicable to factors related to low-achieving students reading 

motivation as well as their reading behavior in different contexts. In the past, more expanded versions 

of the TPB have proven to be more informative. For this reason, we expect the expanded versions of 
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the TPB-models (those that distinguish between cognitive attitude and affective attitude, and 

considering past behavior) to be more adequate. Finally, because low-achieving students’ appraisal of 

reading, reading self-concept, and motivation seems to depend on reading context, we also expect the 

relationship between the different TPB-constructs to differ across reading contexts. This leads to the 

following research questions: 

 

RQ1: To what extent is (an expanded version of) the TPB an adequate framework to describe the 

different factors influencing low-achieving adolescents’ reading motivation in different 

reading contexts? 

 

RQ2: To what extent is (an expanded version of) the TPB an adequate framework to describe the 

different factors influencing low-achieving adolescents’ reading behavior in different 

reading contexts? 

 

 

Method 

 
Participants 

All 538 participants (50.2% males) in this study were in the two lowest tracks of the junior 

vocational secondary education in the Netherlands. Their mean age was 14.56 (SD = 1.17) years. 

Approximately 9.5% was born abroad, and 30% had a foreign-born parent. The majority spoke only 

Dutch at home (70%), 5% spoke another language with at least one parent and 21% spoke Dutch 

alongside with another language with at least one parent. Students were in 18 different classes of 14 

different schools throughout The Netherlands. Some of these schools (10, N = 350) were recruited 

from a longitudinal project in progress (the Belex project) that evaluated the effectiveness of a reading 

intervention program. The other schools (4, N = 188) were recruited only for the purpose of the current 

study. 

 

Measures 

TPB-based Reading Motivation Questionnaire (TPB-RMQ). To operationalize the TPB-

constructs a questionnaire was developed. This questionnaire was first administered in spring of 2012 

to 373 first-grade preparatory vocational education students. Most of the items of this first version of 

the questionnaire were adapted from Van Schooten and colleagues (2002; 2004). Based on a 

psychometric analysis and a Principal Components Analysis (PCA) with oblique rotation of this first 

draft of the questionnaire, items were added, adapted, removed, or reallocated using a manual to 

construct TPB-based questionnaires (Francis et al., 2004). 
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Figure 1. Original and expanded TPB-Model based on the literature. 
Note: Model D as tested by Miesen (2003) was without measuring reading behavior. 
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Figure 1 (continued).  
 

The TPB-RMQ used in this study consisted of four parts. Part A assessed demographic 

characteristics of the participants like date of birth, sex, place of birth, parents’ place of birth, and 

language spoken at home. Part B, C and D each consisted of 30 items measuring the TPB-constructs 

for Reading at School (during Dutch Language Arts class), Leisure Time Fiction Reading (LTFicRead) 

and Leisure Time Informative Reading (LTInfoRead), respectively. The TPB-constructs cognitive 

attitude (CA), affective attitude (AA), perceived behavioral control (PBC), social norm (SN), past 

behavior (PB) and intention (I) were all measured by five statements that could be answered on a five-

point Likert scale ranging from 1 (= totally disagree) to 5 (= totally agree). Items were indicative as well 

as contra-indicative, but not balanced. For each reading context item order was random to reduce the 
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potential use of response sets due to consecutive items that measure the same construct. Items of all 

reading contexts were preceded by an elaborate instruction indicating which reading materials fall 

under the specified reading context. Sum scores were calculated per TPB-construct and per reading 

context when at least four of the five items were answered. Subscale internal reliabilities per TPB-

construct ranged from .26 (Social Norm of RaS) to .89 (Affective Attitude of LTFicRead). See 

Appendix A for all items (in Dutch) and internal reliabilities (Cronbach’s α), and Table 1 for example 

items.  

 

Table 1 
Example Items per TPB-construct and Reading Context 
 
Reading at School (RaS) 
Cognitive Attitude Reading at school gives you a broader view of the world 
Affective Attitude I like reading at school 
PBC I have problems understanding texts I read at school 
Social Norm My friends think it is important to read at school 
Past Behavior Sometimes I have read more than the required reading material at school 
Intention I am looking forward to choose a book from the school library 
    
Leisure Time Fiction Reading (LTFicRead) 
Cognitive Attitude Reading stories is a good way to relax yourself 
Affective Attitude I like reading stories 
PBC I have problems understanding texts read at school 
Social Norm My friends think that reading stories is a waste of time 
Past Behavior I have told a friend about a book or comic that I have read 
Intention In the summer holiday I would like to read at least one book 
    
Leisure Time Informative Reading (LTInfoRead) 
Cognitive Attitude You learn to read better by reading informative texts 
Affective Attitude I find it boring to reading informative texts 
PBC I often forget to read informative texts because I have a lot of other stuff to do 
Social Norm I read informative texts because it is important to my parents 
Past Behavior I have read a newspaper or magazine during leisure time 
Intention If I am interested in a certain topic, I will search for more information about it 

 

Reading Diary. The Reading Diary measured the TPB-construct Behavior and was inspired by 

the Reading Journal of Land and colleagues (2007). For seven consecutive days students could 

indicate for how many minutes they had read the following reading materials: school book in class, 

text provided by the teacher in class, other reading material in class, school book at home, narrative 

text, informative text, comic book, news, message on social media, mobile messages, and “other” 

types of reading material. Students were instructed not to make a distinction between printed and 

online text and to fill in a “0” when they had not read a certain reading material for a day. Mean scores 

per day per reading material (in minutes) were calculated when the diary was kept for at least five 

days. Behavior for RaS was calculated by summing up the indicated average time spent on reading 

school books in class, texts provided by the teacher in class, and other reading materials in class per 

day. Behavior for LTFicRead was calculated by considering narrative texts and comic books. Behavior 

for LTInfoRead was calculated by considering school books, informative texts and news. Message on 

social media, mobile messages and “other” were included to ensure that students could fill in 
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something even when they had not read any “official” reading material during a day. Together these 

items comprised the category “other”. On the last page of the diary students could provide additional 

comments about the diary; this was not compulsory. Students could keep a printed diary or an online 

diary. The internal reliability (Cronbach’s α) per category ranged from .87 (RaS) to .94 (“Other”). See 

Appendix B for the Reading Diary. 

 

Procedure 

This study was approved by the local ethics committee. All students completed a printed version 

of the TPB-RMQ under supervision of the main researcher or a research assistant. Completion of the 

questionnaire took approximately 30 minutes. The main researcher visited all participating schools and 

held a presentation at each school for the whole class informing all students about the aims of the 

study, the media that they could use to keep the reading diary, how they should keep their reading 

diary, and the possible reward for participation. During these presentations it was stressed that the 

researcher had no expectations regarding the amount of time students should read and that it was 

completely acceptable to fill in a “0” when they had not read a certain reading material on a day. The 

researcher also demonstrated how the online diary should be kept. 

All students that agreed to keep a diary received a username and password for the website and 

a set of seven stickers they could stick in their agenda to remind them to keep the diary for seven 

consecutive days. Students also voluntarily provided their mobile number so they could receive a text 

message every day as a reminder. 

Two to seven days after students were supposed to have completed their reading diary the 

researcher visited all schools again to check all completed diaries for aberrant responding. Students 

with aberrant responses were interviewed by the researcher to check whether they had truthfully kept 

the diary. All students who seriously kept their reading diary for seven consecutive days received a 

reward of €5. 

 

Data Analysis 
 

For all analyses IBM SPSS Statistics 20 and LISREL 8.80 were used. 

Data Preparation. First the data were checked for missing values. Of the 538 students 

participating in this study, 532 (98.9%) completed the TPB-RMQ and 190 (35.3%) completed both the 

TPB-RMQ and the Reading Diary. For 13 students (2.44%) not all subscales of the TPB-RMQ could 

be computed, and for an additional 4 students (2.04%) Behavior for RaS could not be computed due 

to a programming error in the online version of the diary. See Figure 2 for a detailed overview of the 

participant flow. Univariate outliers (z-score > 4) were detected and multivariate outliers were identified 

by calculating the Mahalanobis distance (D2, p < .001). For the Reading Diary 3 univariate outliers 

were detected for RaS, 3 for LTFicRead, 1 for LTInfoRead, and 1 multivariate outlier. Outliers were 

excluded from further analyses.  
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Figure 2. Overview of the participant flow. 

 

Psychometric Analysis TPB-MRQ. As the TPB-MRQ is a relatively new instrument we used the 

guidelines provided by Van den Brink and Mellenbergh (1998) to perform an initial basic psychometric 

analysis that assessed the quality of all items. Means ( 2 ≤ M ≤ 4), variances (SD2 > 0), inter-item 

correlations (r ≤ .70 and positive within subscales) and item-rest correlations (rir ≥ .20) were calculated 

for individual items. Subsequently, Cronbach’s α for all TPB-constructs was calculated. According to 

these criteria, the psychometric quality of the TPB-MRQ was satisfactory for research purposes; only 

the correlation between RaS_AA1 and RaS_AA3 (rRaSAA1-AA3 = .745) and LTIR_AA2 and LTIR_AA3 

(rLTInfoReadAA2-AA3  = .724) were somewhat higher than .70. RaS_SN also had a low mean inter-item 

correlation of .073, and the item-rest correlations of RaS_SN2, RaS_SN4, and RaS_SN5 were much 

smaller than .20. As after exclusion of these items internal reliability (Cronbach’s α = .45) was still 

insufficient, we excluded RaS_SN from further analyses. See Appendix A for the mean and variance 

of all items, and the internal reliability of all included TPB-constructs per reading context. 

Confirmatory Factor Analysis (CFA). As this study is theory-driven, the construction of the TPB-

RMQ is based on the TPB, and we have clear expectations about the number of factors to be 

extracted per model, we used Structural Equation Modeling (SEM) to fit and compare all models for 

each reading context separately (Fabrigar, Wegener, MacCallum & Strahan, 1999). Prior to these 

analyses we checked the assumption of univariate (zSkewness > |4| and zKurtosis > |4|) and multivariate 

normality (Mardia’s Statistic > 8.0). As the assumption of multivariate normality was violated for all 

reading contexts (all Mardia’s zSkewness  > 15.40, all Mardia’s zKurtosis > 8.38) we used the Robust 
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Maximum Likelihood (RML) estimation method and reported the Satorra-Bentler Scaled Chi-Square 

(χ2
SB, Boomsma & Hoogland, 2001; Gao, Mokhtarian & Johnston, 2008; Bryant & Satorra, 2012).  

Stage 1 – TPB-factors explaining reading Intention. We conducted a two staged analysis. In the 

first stage we investigated which TPB-model (see Figure 1) fitted the TPB-RMQ best (464 < Neffective < 

467). In other words, which TPB-constructs better explained reading motivation when behavior was 

not taken into consideration. Before fitting the pattern models, the measurement models (i.e. null-

model that freely estimates the factor loadings, error variances, factor variances, and factor variances) 

were fitted. We inspected the significance of all model parameters with the Wald test (W); all W-values 

exceeded 2.5. Items that explained less than 10% of the variance of a factor were excluded from the 

models (Hox & Bechger, 1998). Excluded items based on this criterion were Cog3 for RaS (Model A), 

BI5 for all models of LTFicRead, and SN1 for all models of LTInfoRead. Multiple criteria were used to 

assess the models’ fit including the Root Mean Square Error of Approximation (RMSEA), Standardized 

Root mean Square Residual (SRMR), and Comparative Fit index (CFI). For a good to acceptable fit, 

RMSEA should be at most 0.08, SRMR smaller than .10, and CFI at least .95 (Hox & Bechger, 1998; 

Schreiber, Nora, Stage, Barlow & King, 2006). When the model fit was not acceptable, we used the 

Modification Indices (MIs) to improve the fit of the measurement models. Between 0 and 4 

modifications had to be done based on MI’s. In case of Heywood cases factors were merged (Miller, 

Markides & Black, 1997). See Appendix C for an overview of all modifications per model.   

After fitting all measurement models, all structural models were fitted. The χ2
SB was not used as 

a standalone indicator of model fit because of its sensitivity to sample size. Instead, it was used 

alongside with the χ2
ML to calculate ∆χ2 (Original Scaled Difference Chi-Square Test for χ2

SB) for 

comparing nested models according to the procedure described by Bryant and Satorra (2012). The 

Consistent Akaike’s Information Criterion (CAIC) was used to compare non-nested models; with 

smaller values more optimal. The following strategy was used to choose the best structural model: (1) 

least number of modifications before acceptable fit, (2) acceptable fit of the measurement model 

according to most of the fit indices, (3) acceptable fit of the structural model, (4) a non-significant ∆χ2 

test between measurement model and path model, and (5) best structural model when compared to 

another nested structural model. 

Stage 2 – TPB-factors explaining reading Intention and Behavior. The chosen measurement model 

under stage 1 was fitted to the data including observed behavior (153 < Neffective < 164). When 

necessary (see criteria mentioned under stage 1) this measurement model was adapted. Based on 

this measurement model construct reliabilities for all TPB-constructs were calculated. The formula 

used was: (square of the summation of the factor loadings)/{(square of the summation of the factor 

loadings) + (summation of error variances)} (Chau & Hu, 2001). The construct reliability of all TPB-

constructs included in the final measurement model for the different reading contexts ranged between 

.56 and .92. See Appendix A for all construct reliabilities. Subsequently, the best fitting structural 

model (stage 1) was also fitted and compared to the measurement model. Eventually, the structural 

model with the PBC-Behavior path was compared to the model without this path by means of the ∆χ2 

test. When the ∆χ2 test was not significant the more parsimonious model was accepted. 
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Results 

 

On average students scored the highest on Cognitive Attitude for RaS (M = 3.50, SD = 0.64), and the 

lowest on Past Behavior for LTInfoRead (M = 2.11, SD = 0.83). Students spent approximately 23 

minutes per day reading during Dutch Language Arts class, 10 minutes reading fiction, 29 minutes 

reading an informative text (mostly for doing homework), but more than 180 minutes a day was spent 

reading text on the mobile, social media, and other types of texts like subtitles when watching movies, 

instructions in games, and e-mails. The standard deviations are very large compared to the averages, 

which indicates a great variation between students as to time spent reading each day. See Table 2 for 

the descriptive statistics of all TPB-components. 

 

 
 

Confirmatory Factor Analyses for Reading at School (RaS) 

RaS – Stage 1: TPB-factors explaining Reading Intention (effective N = 465). The fit indices for 

Model A to Model E are presented in Table 3 (Stage 1). Model D, the expanded TPB-model with past 

behavior included, was selected as best fitting structural model because all fit indices indicated 

acceptable fit. Model A was not selected because four modifications were needed before reaching an 

upper confidence bound of .08 for RMSEA. Models B/C were not selected because CFI was below 

.95. Model E was not selected because the difference in fit with the measurement model was 

significant. See Appendix B, Table 1, for a more elaborate overview of the fit statistics of all 

measurement and path models, and data needed to calculate the original scaled ∆χ2
SB. 
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Model D showed that both Cognitive Attitude and Affective Attitude had a relatively large 

influence on Intention, and that PBC had a negative small effect on Intention. Past Behavior was of no 

influence. These results indicate that the TPB is applicable for predicting Intention and that all TPB-

constructs, except Past Behavior, have predictive utility. 

RaS – Stage 2: TPB-factors explaining Reading Intention and Behavior. The fit indices of the 

measurement model and structural models for Model D including Behavior are presented in Table 3 

(Stage 2). Model D including Behavior had an acceptable fit. The difference in fit between structural 

models and the measurement model was not significant at α = .01. The more parsimonious Model D 

without the PBC-Behavior path was accepted because the Original Scaled Difference Chi-Square Test 

indicated no significant difference between Model D with and Model D without the PBC-Behavior path. 

Figure 3 displays the retained Model D. 

Model D including Behavior for RaS indicated that Cognitive Attitude and Affective Attitude had 

relatively large influence on Intention. Contrary to the model predicting only Intention, PBC had not a 

significant effect anymore. Again, Past Behavior did not significantly influence Intention. Intention in 

turn influenced Behavior, but to a relatively small extent. PBC did not influence Behavior. 

 

 
 

Confirmatory Factor Analyses for Leisure Time Fiction Reading (LTFicRead) 

LTFicRead  – Stage 1: TPB-factors explaining Reading Intention (effective N = 464). The fit 

indices for Model A to Model E are presented in Table 4. Model C was selected as best fitting 

structural model because all fit indices indicated acceptable fit. Additionally, the difference between 

this structural model and its measurement model was not significant at α = .001. Model C indicates 

that Affective Attitude mediated the relationship between Cognitive Attitude as well as the relationship 

between PBC and Intention. Model A was not selected because two modifications were needed before 

reaching an upper confidence bound of .08 for RMSEA. Model B was not selected because the 
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difference in fit with the measurement model was significant. Model D/E were not selected because 

CAIC indicated worse fit than Model C. See Appendix B, Table 2 for a more elaborate information. 

Model C indicated that all TPB-constructs were predictive for Intention and that Affective 

Attitude mediated the effect of both Cognitive Attitude as well as PBC on Intention. The positive effect 

of PBC on Affective Attitude was small, but that of Cognitive Attitude was large. Both Social Norm and 

Affective Attitude had a relatively large effect on Intention. 

LTFicRead  – Stage 2: TPB-factors explaining Reading Intention and Behavior (effective N = 

159). The measurement model for Model C including Behavior was modified because the correlation 

between Cognitive Attitude and Social Norms exceeded 1 (= Heywood case, rCA-SN = 1.052). This 

indicated that these two TPB-constructs in fact represented one construct. After inspection of the 

items, this combined factor could be labeled as “Cognitions people hold about reading fiction” (= 

People’s Cognitions). Thus, the respondents made no sufficient distinction between their own 

cognitions and cognitions of others. The structural model fitted subsequently indicated that the path 

coefficient between Affective Attitude and Intention was .960 (see Figure 4a). So, in the final Model C 

Affective Attitude and Intention were also merged. The merged factor indicated that the respondents 

made no distinction between “liking something” and “intending to do something” (= Desire to Read). 

This suggests that participants only read fiction when they enjoyed it. The fit indices for the 

measurement model after these modifications and the structural models are presented in Table 4 

(Stage 2). Model C including behavior had an acceptable fit.  

 

  
The difference in fit between structural models and the measurement model was not significant. 

The more parsimonious Model C without the path between PBC and Behavior was accepted because 
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the Original Scaled Difference Chi-Square Test indicated no significant difference in fit between Model 

C with and Model D without the PBC-Behavior path (see Figure 4b).  

The retained Model C indicates that both “People’s Cognitions” as well as PBC positively 

influenced “Desire to Read”. However, while the influence of “People’s Cognitions” was large, that of 

PBC was relatively small. “Desire to Read” in turn had a relatively large influence on Reading 

Behavior.  

 

 
 

Confirmatory Factor Analysis for Leisure Time Informative Reading (LTInfoRead) 

LTInfoRead – Stage 1: TPB-factors explaining Reading Intention (effective N = 467). The fit indices for 

Model A to Model E are presented in Table 5. Model A was selected as best fitting model because all 

fit indices indicated acceptable fit. Model D had comparable values for the fit indices, but its CAIC-

value was much larger. In addition, to remedy a Heywood case Cognitive Attitude and Affective 

Attitude had to be merged for Model D. Because there was a significant difference in fit between 

Model C, B, and E and their measurement model, these three models were not considered an 
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alternative for Model A. Consequently, the more parsimonious Model A that did not distinguish 

between Cognitive Attitude and Affective Attitude, and did not include Past Behavior was accepted as 

the best fitting model. In this model Social Norm and Intention were merged because the correlation 

between these two factors exceed 1 in the measurement model. After inspection of the items, this 

combined factor could be labeled as “How one should think about wanting to read informative texts” (= 

Social Pressure to intent to read). So, the respondents made no distinction between what others think 

about reading informative text and what they intended to do. See Appendix B, Table 3, for more 

elaborate information.  

Model A for Intention indicated that Attitude had a large positive effect on Social Pressure to 

intend to read and that PBC had a small negative effect. 

 

 
LTInfoRead – Stage 2: TPB-factors explaining Reading Intention and Behavior (effective N = 

164). The fit indices of the measurement model and structural models for Model A including Behavior 

are presented in Table 5 (Stage 2). The difference in fit between the structural models and the 

measurement model was not significant at α = .01. Model A without the PBC-Behavior path was 

accepted because the Original Scaled Difference Chi-Square Test indicated no significant difference 

between Model A with and Model A without the PBC-Behavior path at α = .01. This model had an 

acceptable fit. Figure 5 displays the retained Model A. 

Model A for LTInfoRead indicates that general Attitude very strongly predicted “Social Pressure 

to intend to read”. PBC also influenced “Social Pressure to intend to read”, but in a negative way. 

“Social Pressure to intend to read” in turn influenced Reading Behavior although the effect was not 

substantial. 
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Discussion 

 
The central aim of this study was to identify factors closely related to low-achieving students’ 

reading motivation as well as their reading behavior. The Theory of Planned Behavior was applied to 

investigate whether these factors differed for texts read at school, fiction read during leisure time and 

informative texts read during leisure time. 

We found that the TPB was not very well applicable to low-achieving students’ reading 

motivation and behavior. For reading at school, an expanded TPB-model including past behavior was 

applicable for both reading motivation as reading behavior. For reading fiction during leisure time, an 

expanded TPB-model with affective attitude as a mediator of the effect of cognitive attitude and PBC 

on intention was applicable. However, two major modifications had to be made to the model including 

behavior: cognitive attitude and social norm had to be considered as one construct, as well as 

affective attitude and intention. For reading informative texts during leisure time the original simple 

TPB-model was applicable, but again after a major modification. Social norm and intention had to be 

considered as a single construct. Due to these major modifications, we conclude that the TPB as 

described in the literature is only applicable to: (1) reading motivation at school, (2) reading behavior 

at school, and (3) reading motivation for fiction during leisure time. 

 

Reading at School 

Cognitive attitude, affective attitude and PBC significantly predicted low-achieving students’ 

motivation to read at school. However, the negative effect of PBC was very small compared to the 

positive effect of cognitive attitude and affective attitude. When observed reading behavior was also 

taken into consideration, the effect of PBC on intention disappeared. The TPB postulates that PBC 

positively influences intention, and that this is especially the case when one has control over the 

behavior (Ajzen, 1991). Students have relatively low control over the time they read in class, it is 

therefore expected that the effect of PBC is negligible when behavior is considered.  

However, it still is remarkable that we found a negative influence of PBC on intention when 

behavior was not taken into account. This indicates that students who think that they are a better 
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reader than other classmates intend to read less in class (if they could control this) than students who 

think they are a worse reader. After inspection of the items measuring intention for RaS we found a 

plausible explanation for this finding: some items were about what students intended to do for reading 

tests instead of for reading texts. In light of this, the results can be interpreted as: students that have a 

more positive view of themselves as readers, intend to work less hard for reading texts or to read less 

in class. This is unexpected, as this implies that low-achieving students (generally not very proficient 

readers) tend to do less in terms of reading when perceived reading ability is positive. By exhibiting 

this behavior they lack the opportunity of becoming more proficient readers. Further research should 

shed light on this finding. 

It is also surprising that motivation influenced reading behavior. One would expect this not to be 

the case, as all students have to read in class regardless of their motivation. Again, this can be 

explained in terms of items content. These results can be interpreted as: students that intended to do 

better on reading tests also spend relatively more time reading in class. This is plausible; although all 

students are obliged to spend time reading in class, they still have some choice in deciding how to 

spend the time prescribed for reading in class. Those motivated to do better, probably will spend more 

time reading than for example talking to classmates. In the future we could investigate whether the 

relationship between intention and behavior will disappear when items measure only the intention to 

read a text in class. 

 

Leisure Time Fiction Reading 

Low-achieving students’ intention to read fiction during leisure time was positively influenced by 

affective attitude and social norm. In addition, affective attitude was also a mediator of the positive 

effect that cognitive attitude and PBC had on intention. When observed reading behavior was also 

taken into consideration, the TPB-model had to be modified in different ways. The final model 

indicated that people’s cognitions about reading fiction and PBC positively influenced the adolescents’ 

desire to read fiction during leisure time, although the effect of PBC was relatively small. Adolescents’ 

desire to read in turn had a relatively large effect on observed fiction reading.  

These results were in line with the results of previous studies applying the TPB to leisure time 

fiction reading. In line with research by Van Schooten and De Glopper (2004) we found an almost 

perfect relationship between Affective Attitude and Intention, a relatively large effect of intention on 

behavior, and a very large influence of cognitive attitude on affective attitude. The most important 

difference in findings was that in our study PBC was predictive of affective attitude and intention, while 

this was not the case in the study of Van Schooten and De Glopper. This might be explained by 

sample characteristics. Low-achieving students read fiction purely for enjoyment (Tellegen, 2007), but 

higher-achieving students also have to read as part of the curriculum and are tested for their 

comprehension of literature. So, while reading fiction is completely voluntary for low-achieving 

adolescents, this is not the case for higher achieving adolescents. It might be the case that PBC is of 

predictive utility to reading motivation and behavior of low-achieving students because reading fiction 

is more under volitional control for them than for higher-achieving students. This differential finding 

also legitimizes why conducting separate studies for low-achieving and higher-achieving students is 

appropriate. 
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Leisure Time Informative Reading 

Low-achieving adolescents’ seems to experience a social pressure to want to read informative 

texts during leisure time. The extent to which they are susceptible to this pressure depends on their 

attitude and PBC. Experienced pressure in turn had a positive effect on reading behavior, but this 

effect was relatively small. Attitude had a large positive effect, whereas PBC had an unexpected small 

negative effect on experienced pressure. As mentioned before, according to the theory PBC should 

not have a negative influence on intention. In the case of reading informative texts during leisure time, 

the negative influence is still present after inclusion of behavior. That the effect is still present, is 

understandable as reading during leisure time is under volitional control, and PBC then may influence 

behavior.  

It is much harder to explain the negative effect of PBC on motivation as previous studies have 

reported PBC to have a positive effect on adolescents’ intention to perform different behaviors (Milton 

& Mullan, 2012; Sagas, Cunningham & Pastore, 2007), and others have found it to have no effect 

(Nache et al., 2005), but it has been rarely reported that PBC had a negative effect on intention. A 

possible explanation is that low-achieving students, who think that they are able to understand 

informative texts, feel less social pressure to read these texts. Maybe they think that “you should 

intend to do that what you cannot do well because that will help you improve your reading skills”. 

Further research is needed to determine whether this is indeed the case. More importantly, this study 

should be replicated so that we can be sure that these aberrant results are not unique for this study. 

 

General discussion 

Apart from the diverging results for PBC, this study replicated the findings of different other 

studies. Similar to Land and colleagues (2007), we found that students spend approximately 12 

minutes a day reading a school book for making homework and 7 minutes reading a narrative book, 

that they spend a considerable large amount of time on their mobiles and social media, and that there 

is a great variation of time spent reading the different texts between students as indicated by very 

large standard deviations.  

Additionally, we found social norms to be closely related to other TPB-constructs to the extent 

that it often had to be merged with other constructs. The fact that social norm was very closely related 

to cognitive attitude for leisure time fiction reading, and intention for leisure time informative reading is 

not surprising as out-of-school reading is often influenced by social networks and attitudes of important 

others about some particular reading materials (Pitcher et al., 2007; McKenna et al., 2012; Merga, 

2014).  

Also, past behavior was not of predictive value in none of the models. From this we can 

conclude that addition of past behavior to the TPB-model is not of added value for these adolescents. 

It seems like Ajzen (1991) might have been right in assuming that the TPB without inclusion of Past 

Behavior is sufficient to explain behavior (see Ajzen, 1991 for discussion). 

A strength of this study was the steps taken to develop the TPB-RMQ. An initial version of the 

questionnaire was revised using a manual for constructing questionnaires based on the theory of 
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planned behavior. We ensured that all TPB-constructs were measured by at least four items. This 

resulted in subscales with adequate internal consistency as indicated by both the coefficients of 

Cronbach’s alpha and the construct reliability indices calculated after the confirmatory factor analysis. 

Other psychometric properties of the questionnaire were also satisfactory and we are confident about 

the construct reliability of the instrument. Nevertheless, further research should also investigate the 

construct validity of the instrument by comparing it to instruments aimed at measuring comparable 

constructs. By doing so, extra support can be provided for the applicability of the TPB-RMQ to 

investigate reading motivation and behavior of adolescents in different contexts. A well-developed and 

validated instrument applicable to different reading contexts will meet researchers’ needs and will 

prevent the use of ad-hoc developed and noncomparable questionnaires in different studies. 

Another strength of this study was that precautions were taken to minimize the influence of 

social desirability on the results. Precautions to minimize the influence of social desirability were 

necessary as social desirability bias is common in self-report measures of behavior (Armitage & 

Conner, 2001). These precautions were: (1) face-to-face communication with a researcher 

emphasizing that all read materials are considered acceptable reading materials and that everything 

should be reported, (2) stressing that it was appropriate to fill in a “0” when a certain text was not read, 

(3) interviewing students suspected to have provided social desirable answers, and (4) offering a 

relatively low reward so that students would not be tempted to forge data only to receive a reward. 

That these precautions had a positive effect could be deducted from the fact that students were not 

reluctant to report the exorbitant use of their mobile phones and social media. The very sincere 

comments they voluntarily provided also indicated that they did not forge their answers. Some 

comments were: “Through this diary I realized that I don’t read that much. I will try to read more in the 

future”, and “It was difficult to keep the diary, but I did my best!” 

 

Limitations 

The present study had a number of limitations. The first limitation concerns the sample size for 

the TPB-models including behavioral observations. The sample size was large enough for the 

prediction of intention, but not for the prediction of behavior. According to the guidelines provided by 

Kline (2011) between 530 and 690 participants were needed to predict motivation and behavior. For 

motivation this guideline was met, but for behavior this was not the case. However, by using the best 

predictive model for intention also for predicting behavior we ensured that important decisions about 

model selection were based on a large sample size. Nonetheless, it would be an improvement to 

gather behavioral data on a larger sample as well and to use model comparison to also select the best 

fitting model for reading behavior. This would further improve the methodological strengths of this 

study. The current sample was a convenient sample. Future studies conducted with a larger 

representative sample would also enable the possibility to investigate whether the models are 

invariant to demographic factors like sex, family background, home language  and living area. Also 

multilevel analyses that take grouping in schools or classes could be conducted. For now, we should 

be cautious about the generalizability of the results concerning reading behavior. 

 



 
Nihayra Leona 

5805287 
Master Thesis 

25 
 

 

Practical Implications  

Despite these limitations, we can give educators some preliminary advice. First of all, the results 

indicate that one way to influence these students’ general motivation to read is by tackling their own 

attitude towards reading, but also that of important others like peers. The results also indicate that 

modern media is being used a lot by low-achieving students. Considering this, educators could for 

example start reading groups, and regulate the communication between members through social 

media. Educators could use different non-traditional reading materials in class. Schools could also 

chose to post information about adolescents’ books, magazines and other reading materials on social 

media. Study materials could be modernized by including modern media. One could also inspect the 

content of messages posted on the social media by adolescent in order to make reading materials 

more interesting and likable to them. By doing so, reading at school might be less boring to the 

students. By matching the study material to the interests of the students, students could accumulate 

experience with different reading materials attractive to them in a controlled setting. 

 

Conclusion 

The current study has addressed the necessity to differentiate between different reading 

contexts when investigating low-achieving adolescents’ reading motivation and behavior, and showed 

that (1) the TPB as presented in the literature might not be applicable to reading motivation and 

behavior in all contexts, that (2) inclusion of past behavior in the model is not of added value, that (3) 

PBC is relatively important for reading during leisure time but not for in-class reading, that (4) 

motivation substantially predicts reading behavior only for fiction reading during leisure time, and that 

(4) influential factors might differ depending on whether one is interested in only motivation or in 

motivation and behavior. All these findings can be summarized as follows: consideration of the reading 

context is essential to determine which psychological factors influence low-achieving students’ reading 

motivation and behavior. 
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APPENDIX A: Descriptive Statistics of Items, Internal Reliability and Construct Reliability for 
Reading at School (RaS), Leisure Time Fiction Reading (LTFicRead) and Leisure Time 
Informative Reading (LTInfoRead) 

Table 1                   
Reading at School: Summary of Measurement Scales based on Final Measurement Model 
                      

Cognitive Attitude (Cronbach's α = .67) M   SD   λ   ε   
Construct 
Reliability 

Cog1 3. Door teksten te lezen op school, begrijp je meer van de 
wereld om je heen. 

3,23   0,98   0,54   0,52   

Cog2 24. Door te lezen op school kom je veel nieuwe dingen te 
weten. 

3,66   0,91   0,79   0,27   

Cog3 23. Elke leerling hoort goed te kunnen lezen op school. 3,26   1,00   0,57   0,66   
Cog4 11. Je wordt een goede lezer door veel te lezen. 3,84   0,95   0,57   0,56   
Cog5 14. Lezen is belangrijk om later een goede baan te krijgen. 3,52   1,00   0,62   0,59   

0,79 

                      
Affective Attitude (α = .84)                   
AA1 2. Ik vind het leuk om teksten op school te lezen. 2,34   1,06   0,87   0,35   
AA2 17. Ik vind het stom om teksten op school te lezen. 2,82   1,19   1,00   0,42   
AA3 7. Ik lees graag teksten op school. 2,46   1,09   0,92   0,26   
AA4 4. Ik vind het lezen van teksten op school zonde van de tijd. 3,24   1,14   0,64   0,80   
AA5 13. Ik vind het lezen van de teksten op school saai. 2,57   1,22   0,92   0,60   

0,89 

                      
Perceived Behavioral Control (α = .61)                   
PBC1 18. Ik vind het moeilijk om me te kunnen concentreren op 

teksten die ik lees op school. 
3,26   1,18   0,42   0,87   

PBC2 5. Het lezen van lange teksten gaat me goed af. 3,07   1,13   0,65   0,75   
PBC3 22. Ik vind het moeilijk om teksten op school te begrijpen. 3,68   0,99   0,27   0,74   
PBC4 16. In vergelijking met mijn klasgenoten ben ik een goede 

lezer. 
2,90   0,96   0,72   0,33   

PBC5 21. Als ik iets moet lezen op school, ben ik bang om fouten 
te maken. 

3,77   1,13   0,22   1,32   

0,56 

                      
Social Norms (α = .26)                   
SN1 1. Een goede docent Nederlands zou veel tijd aan lezen 

moeten besteden. 
3,17   0,97   -   -   

SN2 20. Mijn vrienden vinden het niet belangrijk om op school te 
lezen. 

2,91   1,05   -   -   

SN3 10. Mijn ouders vinden het belangrijk dat er veel aandacht 
voor lezen is op school. 

3,42   1,00   -   -   

SN4 15. Ik zou me schamen als mijn klasgenoten een tekst 
begrijpen en ik niet. 

2,31   1,12   -   -   

SN5 9. Ik lees omdat de docent Nederlands het graag wil. 3,06   1,11   -   -   

- 

                      
Past Behavior (α = .77)                   
PB1 1. Tijdens de lessen begrijpend lezen heb ik goed opgelet. 3,26   1,08   0,88   0,43   
PB2 2. Ik heb hard gewerkt tijdens de lessen begrijpend lezen. 3,29   1,08   0,96   0,39   
PB3 3. Als ik iets op school moest lezen, ben ik daar meteen mee 

begonnen. 
3,01   1,18   0,92   0,59   

PB4 4. Ik heb mijn best gedaan voor leestoetsen. 4,03   1,04   0,41   0,73   
PB5 5. Voor school heb ik wel eens meer gelezen dan eigenlijk 

moest.  
2,37   1,35   0,84   1,26   

0,82 

                      
Behavioral Intention (α = .68)                   
BI1 6. Ik wil harder mijn best doen voor leesopdrachten. 3,01   1,02   0,52   0,76   
BI3 12. Ik zal mijn best doen om meer te lezen op school. 2,34   1,22   0,85   0,95   
BI4 8. In de toekomst wil ik goede cijfers halen voor lezen. 3,13   1,01   0,58   0,76   
BI5 19. Als mijn docent Nederlands over een interessant 

onderwerp praat, wil ik er meer over gaan lezen. 
3,84   0,98   0,42   0,66   

BI2 25. Ik kijk er naar uit om zelf een boek te kiezen uit de 
bibliotheek van school. 

3,24   1,12   0,96   0,74   

0,74 

Note. Items are in Dutch                   
  Italic = excluded from measurement model                   
  The whole sample size for TPB-MRQ was considered when calculating Cronbach's α, M and SD. 
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Table 2                   
Leisure Time Fiction Reading: Summary of Measurement Scales based on Final Measurement Model 
                      

Cognitive Attitude (α = .76), Social Norms (α = .65), merged (α = 
.81) M   SD   λ   ε   

Construct 
Reliability 

Cog1 19. Door verhalen te lezen haal je goede cijfers op school. 3,11   1,01   0,63   0,58   
Cog2 12. Het lezen van verhalen zorgt ervoor dat je beter weet hoe 

de wereld in elkaar zit. 
2,96   1,08   0,63   0,63   

Cog3 7. Het lezen van verhalen is een goede manier om jezelf te 
vermaken. 

2,93   1,18   0,86   0,63   

Cog4 17. Door het lezen van verhalen kun je je goed ontspannen. 3,00   1,14   0,82   0,52   
Cog5 6. Door het lezen van verhalen word je slimmer. 3,38   1,03   0,68   0,57   
SN1 10. Ouders horen het lezen van verhalen te stimuleren. 2,89   1,07   0,74   0,58   
SN2 24. Het lezen van informatieve teksten hoort een belangrijk 

onderdeel te zijn van de opvoeding van kinderen. 
2,57   1,13 

  
0,71   0,80   

SN3 15. Mijn vrienden vinden het lezen van verhalen 
tijdsverspilling. 

2,69   1,08   0,35   0,98   

SN4 5. Mijn  ouders vinden dat het lezen van verhalen een 
belangrijk onderdeel van mijn opvoeding moet zijn. 

3,18   1,13   0,54   0,87   

SN5 11. Ik lees verhalen omdat mijn ouders het graag willen. 2,04   1,02   0,30   0,90   

0,85 

                      
Past Behavior (α = .82)                   
PB1 1. In mijn vrije tijd heb ik boeken en/of stripverhalen gelezen. 2,19   1,17   -   -     
PB2 2. Ik heb een boek of stripverhaal gelezen als ik ergens moest 

wachten of met het openbaar vervoer moest reizen. 
2,14   1,21   -   -   

  

PB3 3. Ik heb mijn vrienden verteld over een boek of stripverhaal 
dat ik heb gelezen.  

1,93   1,11   -   -   
  

PB4 4. Ik heb tenminste één boek geleend bij de bibliotheek (van 
school).  

2,41   1,33   -   -   
  

PB5 5. Ik heb een boek of een stripverhaal gelezen voordat ik ging 
slapen. 

2,21   1,30   -   -     

                      
Perceived Behavioral Control (α = .62)                   
PBC1 9. Ik vind het moeilijk om me te concentreren als ik verhalen 

lees. 
3,46   1,19   0,88   

0,67 
  

PBC2 3. Ik vind het moeilijk om de verhalen die ik lees te begrijpen. 3,84   0,96   0,79   0,46   
PBC3 18. Ik vergeet vaak om een verhaal te lezen omdat ik zo veel 

andere dingen te doen heb. 
2,63   1,16   0,39   1,15   

PBC4 22. Ik vind het lastig om van te voren te bepalen of een 
verhaal interessant is. 

3,05   1,08   0,31   0,89   

PBC5 14. Lange verhalen lezen vind ik lastig. 3,36   1,24   0,71   0,88   

0,70 

                      
Affective Attitude (α = .89), Behavioral Intention (α = .70), merged 
without BI5 (α = .78) 

                  

AA1 13. Ik vind het leuk om verhalen te lezen. 2,63   1,29   1,21   0,29   
AA2 21. Ik vind het lezen van verhalen stom. 3,06   1,23   0,86   0,78   
AA3 16. Ik vind het lezen van verhalen saai. 2,79   1,25   1,02   0,50   
AA4 24. Ik vind het lezen van verhalen zonde van de tijd. 2,95   1,29   0,95   0,73   
AA5 2. Ik word blij als ik een verhaal lees. 2,31   1,06   0,87   0,43   
BI1 20. Als een vriend(in) mij een boek of stripverhaal aanraadt, 

dan ga ik het ook lezen. 
2,76   1,12   0,65   0,82   

BI2 1. Ik ga binnenkort een boek lenen bij de bibliotheek (van 
school). 

2,08   1,19   0,92   0,90   

BI3 4. In de zomervakantie wil ik tenminste één boek of 
stripverhaal lezen.  

2,77   1,40   0,96   1,05   

BI4 23. Ik ben van plan om meer tijd te besteden aan het lezen 
van verhalen. 

2,47   1,13   0,88   0,57   

0,92 

BI5 8. Het laatste wat ik ga doen in mijn vrije tijd is een verhaal 
lezen.  

2,90   1,42   -   -   
  

Note. Items are in Dutch                   
  Italic = excluded from measurement model                   
  The whole sample size for TPB-MRQ was considered when 

calculating Cronbach's α. 
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Table 3                   
Leisure Time Informative Reading: Summary of Measurement Scales based on Final Measurement Model 
                      

Cognitive Attitude (α = .76), without Cog5 (α = .71) M   SD   λ   ε   
Construct 
Reliability 

Cog1 7. Door informatieve teksten te lezen leer je beter lezen. 3,46   0,97   0,57   0,60   
Cog2 16. Het lezen van informatieve teksten zorgt ervoor dat je 

beter weet hoe de wereld in elkaar zit. 3,19   1,14   0,50   0,78   
Cog3 11. Het lezen van informatieve teksten is een goede manier 

om jezelf te vermaken. 2,59   1,07   0,87   0,34   
Cog4 21. Door het lezen van informatieve teksten kun je je goed 

ontspannen. 2,52   1,02   0,60   0,48   
Cog5 15. Je wordt slimmer als je informatieve teksten leest. 3,31   1,10       -   

0,75 

                      
Affective Attitude (α = .87)                   
AA1 18. Ik vind het lezen van informatieve teksten saai. 2,72   1,20   0,98   0,47   
AA2 22. Ik lees graag informatieve teksten. 2,54   1,15   0,85   0,31   
AA3 10. Ik vind het lezen van informatieve teksten leuk. 2,52   1,12   0,91   0,29   
AA4 14. Ik vind het lezen van informatieve teksten stom. 2,84   1,22   0,84   0,68   
AA5 20. Ik vind het lezen van informatieve teksten zonde van de 

tijd. 2,84   1,19   0,89   0,53   

0,90 

                      
Perceived Behavioral Control (α = .71)                   
PBC1 4. Ik vind het moeilijk om me te concentreren als ik 

informatieve teksten lees. 3,15   1,16   0,53   0,68   
PBC2 13. Ik vind het moeilijk om de informatieve teksten die ik lees 

te begrijpen. 3,46   1,04   0,73   0,43   
PBC3 17. Ik vergeet vaak om informatieve teksten te lezen omdat ik 

zo veel andere dingen te doen heb. 3,01   1,13   0,27   1,00   
PBC4 2. Ik vind het lastig om van te voren te bepalen of een 

informatieve tekst interessant is. 3,04   1,07   0,54   0,74   
PBC5 19. Het lezen van lange informatieve teksten vind ik lastig. 3,30   1,11   0,65   0,68   

0,68 

                      
Social Norm (α = .71), without SN1 (α = .64), Behavioral Intention (α = .71), merged (α = .81) 
SN1 3. Ouders horen het lezen van informatieve teksten te 

stimuleren. 3,10   1,09   -   -     
SN2 24. Het lezen van informatieve teksten hoort een belangrijk 

onderdeel te zijn van de opvoeding van kinderen. 2,84   1,09   0,61   0,69   
SN3 12. Als veel van mijn leeftijdsgenoten een bepaalde 

informatieve tekst hebben gelezen, dan wil ik het ook lezen. 2,50   1,06   0,73   0,45   
SN4 6. Mijn vrienden vinden het lezen van informatieve teksten 

tijdsverspilling. 2,64   1,11   0,49   0,90   
SN5 9. Ik lees informatieve teksten omdat mijn ouders dit graag 

willen. 2,32   1,05   0,50   0,61   
BI1 1. Als een vriend(in) mij een informatieve tekst aanraadt, dan 

ga ik het ook lezen. 2,55   1,07   0,72   0,58   

0,84 

BI2 25. Als een onderwerp mij interesseert, dan ga ik daar meer 
informatie over opzoeken. 3,07   1,18   0,57   0,69     

BI3 8. In de zomervakantie wil ik meer gaan lezen over een 
onderwerp dat ik interessant vind. 2,70   1,18   0,80   0,83     

BI4 23. Ik ben van plan om meer tijd te besteden aan het lezen 
van informatieve teksten. 2,34   1,11   0,73   0,42     

BI5 5. Het laatste wat ik ga doen in mijn vrije tijd is informatieve 
teksten lezen. 2,76   1,27   0,52   1,12     

                      
Past Behavior (α = .73)                   
PB1 6. Ik heb in mijn vrije tijd een blog gelezen. 2,11   1,21   -   -   
PB2 7. In mijn vrije tijd heb ik een blad of krant gelezen. 2,26   1,20   -   -   
PB3 8. Ik heb de Spits of Metro gelezen als ik ergens moest 

wachten of met het openbaar vervoer moest reizen. 1,85   1,18   -   -   
PB4 9. Als ik iets over een specifiek onderwerp te weten wilde 

komen, heb ik het in een encyclopedie, boek of op internet 
opgezocht.  2,39   1,30   -   -   

PB5 10. Ik heb met mijn vrienden gepraat over informatieve 
teksten die ik interessant vond.  1,96   1,17   -   -   

- 

Note. Items are in Dutch                   
  Italic = excluded from measurement model                   
  The whole sample size for TPB-MRQ was considered when 

calculating Cronbach's α. 
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APPENDIX B: Form Reading Diary Plus Instruction (in Dutch) 
 

Mijn Leesdagboek 

Dit is JOUW leesdagboek voor de komende week.  
We willen graag weten hoeveel je per dag leest. Het gaat om alles wat je op een dag tijdens 
de les Nederlands en in je vrije tijd leest. Het kunnen zowel teksten op papier als online 
zijn. 
Belangrijk is dat je aangeeft wat je echt hebt gelezen en voor hoe lang, ook al is het weinig. 
Als je niets hebt gelezen, vul je 0 in. Vul het dagboek in elke dag voordat je naar bed gaat. 
Als je een foutje hebt gemaakt, kun je een kruisje plaatsen (kijk maar naar het voorbeeld). 
Hieronder een voorbeeld van hoe je je dagboek moet invullen.  
Dag 1 
Welke dag is het vandaag? (omcirkel de dag) 
maandag – dinsdag – woensdag – donderdag – vrijdag – zaterdag – zondag 
 
Datum: ___- __ - ______ 
 
Wat heb ik vandaag gelezen? 
• Tijdens de les Nederlands Aantal minuten  
Nederlandse tekst- of werkboek 44  
Leesboek of blad uit de bibliotheek van school 25  
Iets anders: 
□ Leestekst uitgedeeld door de docent 
■ Een tekst op internet 
□ Iets anders: ___________________ 
 

3  

• In mijn vrije tijd Aantal minuten  
Schoolboeken (bijv. om huiswerk of een opdracht 
te maken) 

 
30 + 20 + 15 + 20 + 25 

 

Leesboeken (bijv. avontuur-, detective-, liefdes-, 
fantasie-, sciencefiction, griezel-verhalen) 

 
12 

 

Stripverhalen (bijv. Donald Duck, Suske en Wiske)  
0 

 

Informatieve bladen en boeken (bijv.Tina, Hitkrant, 
Girlz!, Power Unlimited, Just Kick It!,Wapiti, 
National Geographic Junior) 

 
15 + 5 

 

Social media (bijv. Facebook-, Hyves-, Twitter-, 
Tumblr-berichten) 

 
10 + 2 

 

Nieuwberichten en kranten (bijv. Spits, Metro, 
Telegraaf, nu.nl) 

 
10 + 5 

 

Telefoonberichten (bijv. sms-, whatsapp-, ping-
berichten) 

 
1 + 5 + 4 + 10  

 

Iets anders: 
■ E-mail 
□ Godsdienstige teksten 
■ Ondertitels (van films) 
□ Games 
□ Reclame 
■ Anders: ____________________________ 
 

 
2 + 60 + 10 

 

 

Vergeet niet om elke dag de datum op te schrijven en raak je dagboek niet kwijt!

 

Foutje 

8 4 2013 

Gebruiksaanwijzing nieuwe telefoon 
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APPENDIX C: Model Comparison and Fit Indices for RaS, LTFictRead and LTInfoRead 
 

Table 1               

Model Comparison Results for Reading at School (RaS)         

                
MODEL A               
  Without Behavior 
  Measurement Models   Path Model 
  M0 M0_a M0_b M0_c M0_d   MA 
T1 - χ2

ML         471,628   471,628 
T2 - χ2

NTWLS         524,315   524,315 
T3 - χ2

SB 830,770 774,860 628,720 561,147 422,015   422,015 
df 167 149 132 116 101   101 
p < .001 < .001 < .001 < .001 < .001   < .001 
RMSEA 0.0866 0.0846 0.0843 0.0851 0.0774   0.0774 
90%-
CIRMSEA 

(0.0808 ; 
0.0925) 

(0.0784 ; 
0.0908) 

(0.0777 ; 
0.0909) 

(0.0781 ; 
0.0922) 

(0.0699 ; 
0.0852)   

(0.0699 ; 
0.0852) 

CAIC 1.143,585 1.011,954 912,436 830,313 676,632   676,632 
CFI 0.910 0.920 0.914 0.919 0.924   0.924 
SRMR 0.096 0.095 0.095 0.085 0.081   0.081 
Modification Removed: 

Cog3  
(R2 < 0.10) 

Removed: 
AA2  

(MI's) 

Removed:  
PBC1  
(MI's) 

Removed: 
AA1  

(MI's)       
        c 1,242   1,242 
       c*df 125,483   125,483 

          Model comparison MA / M0
# 

            ∆χ2
ML - 

       ∆df (m) - 
       cd - 
       ∆χ2

SB - 
       p - 
MODEL B & MODEL C          
  Without Behavior       

  
Measurement 
Model   Path Models       

  M0   MB MC       
T1 - χ2

ML 669,683   760,828 758,681       
T2 - χ2

NTWLS 704,969   798,775 808,817       
T3 - χ2

SB 573,630   651,286 658,045       
df 164   166 166       
p < .001   < .001 < .001       
RMSEA 0.0686   0.0743 0.0748       
90%-
CIRMSEA 

(0.0626 ; 
0.0748)   

(0.0683 ; 
0.0803) 

(0.0688 ; 
0.0808)       

CAIC 908,269   971,375 978,134       
CFI 0.944   0.934 0.933       
SRMR 0.087   0.101 0.093       

c 1,229   1,226 1,229       
c*df 201,550   203,592 204,034       

  
  

Model comparison MB / M0 MC / M0       
    ∆χ2

ML 91,145 88,998       
    ∆df (m) 2 2       
    cd 1,021 1,242       
    ∆χ2

SB 89,252 71,643       
    p < .001 < .001       
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Table 1 (continued)       
MODEL D & MODEL E             
  Without Behavior           

  
Measurement 
Model   Path Model         

  M0   MD ME       
T1 - χ2

ML 1.219,705   1.219,705 1.312,680       
T2 - χ2

NTWLS 1.297,894   1.297,894 1.391,736       
T3 - χ2

SB 809,778   809,778 873,015       
df 265   265 270       
p < .001   < .001 < .001       
RMSEA 0.0623   0.0623 0.0649       
90%-
CIRMSEA 

(0.0574 ; 
0.0672)   

(0.0574 ; 
0.0672) 

(0.0601 ; 
0.0698)       

CAIC 1.246,264   1.246,264 1.273,127       
CFI 0.956   0.956 0.951       
SRMR 0.101   0.101 0.105       

c 1,603   1,603 1,594       
c*df 424,736   424,736 430,426       

  Model comparison MD / M0
# ME / M0      

    ∆χ2
ML - 92,975       

    ∆df (m) - 5       
    cd - 1,138       
    ∆χ2

SB - 81,695       
    p - < .001       
Selected Model: MODEL D           
  With Behavior             

  
Measurement 
Model   Path Model         

  M0withB   MDwithPBC-B MDwithoutPBC-B       
T1 - χ2

ML 792,305   800,532 801,385       
T2 - χ2

NTWLS 731,086   745,305 741,820       
T3 - χ2

SB 598,125   611,191 609,360       
df 285   288 289       
p < .001   < .001 < .001       
RMSEA 0.0764   0.0773 0.0768       
90%-
CIRMSEA 

(0.0672 ; 
0.0850)   

(0.0688 ; 
0.0858) 

(0.0683 ; 
0.0853)       

CAIC 1.010,080   1004,421 996,348       
CFI 0.947   0.946 0.946       
SRMR 0.088   0.089 0.089       
c 1,222   1,219 1,217       
c*df 348,354   351,196 351,822       

  
  

Model comparison 
MDwithPBC-B / 

M0withB 
MDwithoutPBC-B / 

M0withB 
MDwithoutPBC-B / 

MDwithPBC-B     
    ∆χ2

ML 8,227 9,080 0,853     
    ∆df (m) 3 4 1     
    cd 0,947 0,867 0,626     
    ∆χ2

SB 8,686 10,476 1,364     
    p .034 .033 0.243     
Note    = Best fitting model at α < .01         
  For technique of model comparison see Bryant and Satorra (2012)       
  # Models are equivalent and have the same values for all fitting indices.      

 



 
Nihayra Leona 

5805287 
Master Thesis 

35 
 

 

 
Table 2               
Model Comparison Results for Leisure Time Fiction Reading (LTFicRead)       
                

MODEL A 
  Without Behavior  
  Measurement Models     Path Model     
  M0 M0_a M0_b   MA     
T1 - χ2

ML     954,733   954,733     
T2 - χ2

NTWLS     1.084,145   1.084,145     
T3 - χ2

SB 1.131,742 1.056,554 864,870   864,870     
df 269 246 224   224     
p < .001 < .001 < .001   < .001     
RMSEA 0.0778 0.0788 0.0735   0.0735     
90%-
CIRMSEA 

(0.0731 ; 
0.0825) 

(0.0740 ; 
0.0838) 

(0.0683 ; 
0.0787)   

(0.0683 ; 
0.0787)     

CAIC 1.539,129 1.449,391 1.243,157   1.243,157     
CFI 0.941 0.943 0.951   0.951     
SRMR 0.075 0.075 0.072   0.072     
Modification Removed:  

BI05        
(R2 < 0.10) 

Removed: 
 Cog05  
(MI's)           

c     1,254   1,254     
c*df     280,792   280,792     

      Model comparison MA / M0_d
#     

        ∆χ2
ML -     

        ∆df (m) -     
        cd -     
        ∆χ2

SB -     
        p -     
MODEL B & MODEL C 
  Without Behavior       
  Measurement Models   Path Models       
  M0 M0_a   MB MC     
T1 - χ2

ML   962,535   999,362 975,359     
T2 - χ2

NTWLS   1.013,440   1.074,058 1.030,573     
T3 - χ2

SB 883,187 812,268   860,027 827,625     
df 265 242   245 245     
p < .001 < .001   < .001 < .001     
RMSEA 0.0663 0.0667   0.0688 0.0670     
90%-
CIRMSEA 

(0.0615 ; 
0.0712) 

(0.0617 ; 
0.0718)   

(0.0639 ; 
0.0739) 

(0.0620 ; 
0.0720)     

CAIC 1.319,673 1.234,204   1.260,139 1.227,736     
CFI 0.958 0.960   0.957 0.959     
SRMR 0.071 0.070   0.074 0.071     
Modification Removed:  

BI05        
(R2 < 0.10)             

c   1,248   1,249 1,245     
c*df   301,935   305,972 305,078     

    
  

Model comparison MB / M0 MC / M0     
      ∆χ2

ML 36,827 12,824     
      ∆df (m) 3 3     
      cd 1,346 1,048     
      ∆χ2

SB 27,370 12,241     
      p < .001 .007     
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Table 2 (continued) 
MODEL D & MODEL E 
  Without Behavior           
  Measurement Model   Path Model       
  M0 M0_a   MD ME     
T1 - χ2

ML   1.199,643   1.199,643 1.283,636     
T2 - χ2

NTWLS   1.245,411   1.245,411 1.342,482     
T3 - χ2

SB 1.117,400 1.027,032   1.027,032 1.108,506     
df 390 362   362 369     
p < .001 < .001   < .001 < .001     
RMSEA 0.0593 0.0589   0.0589 0.0615     

90%-CIRMSEA 
(0.0553 ; 
0.0634) 

(0.0547 ; 
0.0631)   

(0.0547 ; 
0.0631) 

(0.0574 ; 
0.0657)     

CAIC 1.663,007 1.558,090   1.558,090 1.588,641     
CFI 0.966 0.969   0.969 0.965     
SRMR 0.065 0.064   0.064 0.067     
Modification Removed:  

BI05        
(R2 < 0.10)             

c   1,213   1,213 1,211     
c*df   438,972   438,972 446,886     
                
      Model comparison MD / M0

# ME / M0     
      ∆χ2

ML - 83,993     
      ∆df (m) - 7     
      cd - 1,130     
      ∆χ2

SB - 74,297     
      p - < .001     
Selected Model: MODEL C           
  With Behavior             
  Measurement Models   Path Model     
  M0withB M0withB_a M0withB_b##   MCwithPBC-B MCwithoutPBC-B   
T1 - χ2

ML     638,078   638,14 639,154   
T2 - χ2

NTWLS     663,871   662,471 660,343   
T3 - χ2

SB 533,349 541,430 570,752   570,617 569,042   
df 261 266 270   271 272   
p < .001 < .001 < .001   < .001 < .001   
RMSEA 0.0745 0.0742 0.0770   0.0767 0.0762   

90%-CIRMSEA (0.0654 ; 0.0835) 
(0.0652 ; 
0.0832) 

(0.0682 ; 
0.0858)   

(0.0679 ; 
0.0855) 

(0.0674 ; 
0.0850)   

CAIC 932,821 909,693 914,048   907,671 899,854   
CFI 0.959 0.959 0.955   0.955 0.956   
SRMR 0.089 0.089 0.091   0.091 0.091   
Modification Merged:  

CA&SN      
r = 1.052 

Merged: 
AA&BI       

b = .960#           
c     1,163   1,161 1,160   
c*df     314,051   314,624 315,642   

      Model comparison 
MDwithPBC-B / 

M0withB_b 
MDwithoutPBC-B / 

M0withB_b 
MDwithoutPBC-B / 

MDwithPBC-B 
        ∆χ2

ML 0,062 1,076 1,014 
        ∆df (m) 1 2 1 
        cd 0,573 0,795 1,018 
        ∆χ2

SB 0,108 1,353 0,996 
        p .742 .508 .318 
Note    = Best fitting model         
  For technique of model comparison see Bryant and Satorra (2012)       
  # Models are equivalent and have the same values for all fitting indices.     
  ## after fitting path model based on model M0withB_a         
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Table 3                 
Model Comparison Results for Leisure Time Information Reading (LTInfoRead)  
                  
MODEL A 
  Without Behavior   

  Measurement Models   
Path 
Model   

  M0 M0_a M0_b M0_c M0_d   MA   
T1 - χ2

ML         879,644   879,644   
T2 - χ2

NTWLS         1.057,515   1.057,515   
T3 - χ2

SB 1.302,573 1.165,301 927,310 795,625 802,728   802,728   
df 269 246 224 203 206   206   
p < .001 < .001 < .001 < .001 < .001   < .001   
RMSEA 0.0851 0.0840 0.0770 0.0742 0.0739   0.0739   
90%-
CIRMSEA 

(0.0805 ; 
0.0898) 

(0.0792 ; 
0.0889) 

(0.0719 ; 
0.0821) 

(0.0688 ; 
0.0797) 

(0.0686 ;  
0.0794)   

(0.0686 ; 
0.0794)   

CAIC 1.709,960 1.558,139 1.305,597 1.159,363 1.144,642   1.144,642   
CFI 0.934 0.939 0.949 0.955 0.954   0.954   
SRMR 0.083 0.082 0.078 0.064 0.064   0.064   
Modification Removed: 

SN01 (R2 
< 0.10) 

Removed: 
Cog05 (MI's) 

Removed: 
PBC01 
(MI's) 

Merged: 
SN&BI      

r = 1.034         
        c 1,317   1,317   
        c*df 271,385   271,385   
     Model comparison  MA / M0_d

#  
          ∆χ2

ML  -   
          ∆df (m)  -   
          cd  -   
          ∆χ2

SB  -   
          p  -   
MODEL B & MODEL C 
  Without Behavior         
  Measurement Models       Path Model   
  M0 M0_a M0_b M0_c M0_d   MB MC 
T1 - χ2

ML         837,674   1.093,073 1.089,892 
T2 - χ2

NTWLS         1.016,923   1.227,289 1.236,504 
T3 - χ2

SB 1.257,805 1.124,358 897,752 767,197 773,512   935,436 944,118 
df 265 242 220 199 203   206 206 
p < .001 < .001 < .001 < .001 < .001   < .001 < .001 
RMSEA 0.0841 0.0829 0.0762 0.0734 0.0728   0.0817 0.0822 
90%- 
CIRMSEA 

(0.0794 ; 
0.0888) 

(0.0781 ; 
0.0879) 

(0.0711 ; 
0.0815) 

(0.0679 ; 
0.0789) 

(0.0674 ;  
0.0783)   

(0.0765 ; 
0.0871) 

(0.0769 ;  
0.0876) 

CAIC 1.694,290 1.546,294 1.305,139 1.160,034 1.137,250   1.277,349 1.286,031 
CFI 0.936 0.942 0.951 0.957 0.956   0.944 0.944 
SRMR 0.081 0.080 0.076 0.060 0.061   0.116 0.116 
Modification Removed: 

SN01 (R2 < 
0.10) 

Removed: 
Cog05 (MI's) 

Removed: 
PBC01 
(MI's) 

Merged: 
SN&BI      

r = 1.034         
c         1,315   1,312 1,310 
c*df         266,881   270,271 269,797 

          
Model 

comparison MA / M0_d MA / M0_d 
          ∆χ2

ML  255,399 219,581 
          ∆df (m)  3 3 
          cd  1,130 0,972 
          ∆χ2

SB  225,970 259,486 
          p  < .001 < .001 
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Table 3 (continued) 
MODEL D & MODEL E 
  Without Behavior         
  Measurement Models     Path Model     
  M0 M0_a M0_b M0_c   MD ME   
T1 - χ2

ML       1.293,146   1.293,146 1.362,345   
T2 - χ2

NTWLS       1.539,271   1.539,271 1.612,317   
T3 - χ2

SB 1.629,028 1.479,034 1.223,506 1.229,683   1.229,683 1.289,602   
df 390 362 335 340   340 345   
p < .001 < .001 < .001 < .001   < .001 < .001   
RMSEA 0.0774 0.0763 0.0707 0.0703   0.0703 0.0719   

90%-CIRMSEA 
(0.0736 ; 
0.0813) 

(0.0723 ; 
0.0804) 

(0.0665 ; 
0.0750) 

(0.0661 ; 
0.0745)   

(0.0661 ; 
0.0745) 

(0.0677 ; 
0.0761)   

CAIC 2.174,636 2.010,092 1.740,014 1.709,817   1.709,817 1.733,363   
CFI 0.937 0.942 0.950 0.950   0.950 0.947   
SRMR 0.076 0.075 0.072 0.072   0.072 0.075   
Modification Removed: 

SN01 (R2 
< 0.10) 

Removed: 
Cog05 
(MI's) 

Merged: 
SN&BI      

r = 1.027           
c       1,252   1,252 1,250   
c*df       425,599   425,599 431,334   

        
  
Model comparison MA / M0_d

# MA / M0_d   
        ∆χ2

ML  - 69,199   
        ∆df (m)  - 5   
        cd  - 1,147   
        ∆χ2

SB  - 60,331   
        p  - < .001   
Selected Model: MODEL D      
  With Behavior            

  
Measurement 
Model   

Path Models 
          

 M0withB   MDwithPBC-B MDwithoutPBC-B         
T1 - χ2

ML 715,399   720,104 726,454         
T2 - χ2

NTWLS 705,752   711,576 716,774         
T3 - χ2

SB 581,266   586,394 590,520         
df 363   366 367         
p < .001   < .001 < .001         
RMSEA 0.0566   0.0566 0.0569         

90%-CIRMSEA 
(0.0479 ; 
0.0650)   

(0.0480 ; 
0.0650) 

(0.0483 ; 
0.0653)         

CAIC 1.030,672   1.017,074 1.014,959         
CFI 0.970   0.969 0.969         
SRMR 0.077   0.078 0.079         
c 1,214   1,213 1,214         
c*df 440,741   444,133 445,465         
                  

  
  

Model comparison 
MDwithPBC-B / 

M0withB 
MDwithoutPBC-B / 

M0withB 
MDwithoutPBC-B / 

MDwithPBC-B       
    ∆χ2

ML 4,705 9,254 4,126       
    ∆df (m) 3 4 1       
    cd 1,130 1,181 1,332       
    ∆χ2

SB 4,162 9,361 4,766       
    p = .244 = ,053 .029       
Note    = Best fitting model           

  
For technique of model comparison see Bryant and Satorra (2012) 
# Models are equivalent and have the same values for all fitting indices.   

                  
 




