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Abstract 

Social functioning and reading proficiency are critical for success in school and society. 

However, many students struggle in one or both of these areas. It is widely known that 

accurate identification of the specific difficulties that students are facing is a key to 

preventing social and academic failure. This requires valid and efficient educational 

assessments to guide effective interventions and monitor students’ progress. We examined 

the quality of assessments for use in Norwegian elementary schools in three studies: 

First, in a survey about schools’ use of assessments targeting children’s social 

functioning and reading proficiency, we found that reading assessments were used three 

times more often than assessments of social functioning. Moreover, there were more 

assessments available for reading than for social functioning. The review based on the 

survey showed that the psychometric quality of most of the used assessments was overall 

weak or undocumented, while the assessments’ material quality was generally good. 

Second, in the validation study of the Elementary Social Behavior Assessment 

(ESBA) using an 8-week test-retest design, the Explorative Factor Analysis (EFA) and the 

Confirmatory Factor Analysis (CFA) established construct validity finding that both one 

and two factors may be useful for Grades 1 to 6. High score and test-retest reliabilities 

were also found. Correlation analyses between teachers’ ratings on the ESBA and the 

Social Skills Rating System (SSRS-T) established criterion validity which was consistent 

after controlling for students’ background.  

Third, the study of the Norwegian adapted Oral Reading Fluency (ORF) measure 

using a second-order latent growth curve model, showed measurement invariance across 

one school-year for Grades 2 to 5. Even though, initial individual differences varied more 

than growth rates, growth was positive for all participating students. We found relatively 

high stability in ORF scores within and across Grades 2 to 5. Criterion validity was 

established and the ORF and the National tests and assessments in reading correlated 

moderate to strong. 

The weak and undocumented psychometric quality of the assessments used to 

identify students at risk in Norwegian elementary schools demonstrates a need for 

improvement of the assessment practice. The Norwegian adapted ESBA and ORF 

screeners will probably contribute to the pool of high-quality assessments for use within 

and across school-years to identify specific difficulties, guide interventions and monitor 

students’ growth in social functioning and reading. 
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1. Introduction 

Education is the most significant factor related to future possibilities for at-risk students 

(Gustafsson et al., 2010; Stipek, 2001). It is well known that social functioning and reading 

proficiency are critical to students’ success in school and society (Cooper, Moore, Powers, 

Cleveland, & Greenberg, 2014; Duncan et al., 2008). However, many students face 

difficulties in one or both of these areas (Miles & Stipek, 2006; The Norwegian Ministry of 

Education, 2009, 2017; Walker, Ramsey, & Gresham, 2003). Difficulties in social 

functioning, which include internalizing (keeping to oneself) and externalizing (being 

heard and seen) behavioral disorders, are frequently reported to coexist with severe reading 

difficulties, such as dyslexia (Dahle, Knivsberg, & Andreassen, 2011; Terras, Thompson, 

& Minnis, 2009; Undheim, Wickstrøm, & Sund, 2011). Moreover, early reading 

difficulties are risk factors for internalizing and externalizing behavioral disorders (Carroll, 

Maughan, Goodman, & Meltzer, 2005; McIntosh, Horner, Chard, Boland, & Good, 2006; 

Trzesniewski, Moffitt, Caspi, Taylor, & Maughan, 2006). That is, students who struggle 

with social functioning and/or reading may be at risk for social and academic failure that 

negatively impacts their education. 

Research over the past decades has provided knowledge regarding the development 

of students’ social functioning and reading proficiency and the importance of preventing 

difficulties in these areas (Fuchs & Fuchs, 1986; Stecker, Fuchs, & Fuchs, 2005; Quirk, 

Dowdy, Goldstein, & Carnazzo, 2017). Studies have demonstrated the importance of 

identifying students who do not respond as expected to universal interventions that aim to 

promote students’ social behavior and academic achievements (e.g., Elliott, Huai, & 

Roach, 2007; Jones, Greenberg, & Crowley, 2015). To identify and understand the 

difficulties these students face, it is critical that the assessments are of high quality and are 

used as intended in terms of their underlying theory-based constructs, purpose and target 

group (Merrell, 2009).  

The early identification of risk factors and learning difficulties among students has 

been widely recommended (Walker, Colvin, & Ramsey, 1995; Loeber & Farrington, 2001; 

Heckman, 2013; Kautz, Heckman, Diris, Weel, & Borghans, 2014). In sum, the research 

emphasizes the importance of (a) identifying students’ specific needs for support at an 

early stage, (b) informing instructional decisions for students at risk, and (c) continuously 

monitoring students’ growth and whether and how they are responding to instructions. In 

Norway, however, converting early identification into practice is an ongoing challenge 
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(The Norwegian Ministry of Education, 2011, 2017). Based on this knowledge, three 

groups of students who face either (a) difficulties in social functioning, (b) difficulties in 

reading, or (c) difficulties in both social functioning and reading are the focus of the 

present thesis, which examines the quality of the educational assessments used in a 

Norwegian elementary school context to identify and guide instructional decisions for 

these difficulties. 

1.1 Structure and Objectives 

The present thesis consists of two parts: (a) an extended abstract and (b) three studies 

reported in three separate publications (Papers I - III). The overall objectives are to (a) 

contribute to the body of knowledge of educational assessments for both social functioning 

and reading proficiency, (b) uncover new insights regarding the quality of the educational 

assessment practices and approaches used in Norwegian elementary schools that, in turn, 

can impact students’ learning and development in relation to social functioning and 

reading, and (c) inform decision-makers, practices and policies with evidence that can 

influence needed revisions in Norwegian schools’ assessment practices.  

Throughout the thesis, social functioning is used as an umbrella term for several 

social subskills that rely on a variety of social behaviors that influence social competence. 

In turn, these subskills affect students’ opportunities to be motivated by and engaged in the 

learning situation and social activities with peers in school (Sutherland & Wehby, 2001; 

Beauchamp & Anderson, 2010). The umbrella term reading proficiency encompasses 

decoding skills; reading fluency, in terms of accuracy, automaticity and prosody; and 

reading comprehension of connected texts (Breznitz, 2006; García & Cain; 2014).  

Figure 1 provides an overview of the three studies. Each study contributes unique 

aspects to the primary focus on the quality of assessments that aim to identify students’ 

specific needs and inform instructional decisions, followed by the findings of each of the 

studies. The aim of Study 1 was twofold. First, we identified which assessments are used in 

Norwegian elementary schools (Grades 1 to 7) to screen, monitor progress and inform 

instructional decisions regarding students’ social functioning and reading proficiency. 

Second, we evaluated the quality of the available information regarding the psychometric 

properties of the identified instruments. The evaluation aimed to derive precise information 

about the assessments’ material descriptions and psychometric properties based on 

international standard procedures described in the European Federation of Psychology 

Associations’ (EFPA’s) review model (Evers, Hagemeister, & Hostmaelingen, 2013).  
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Figure 1. Overview of the thesis’s main focus and the relationships among the three studies 

 

In Study, 2 we examined the adapted Elementary Social Behavioral Assessment 

(ESBA: Pennefather & Smolkowski, 2015) and its relationship with the teacher’s form of 

the Social Skills Rating Scale (SSRS-T: Gresham & Elliot, 1990) in Norwegian elementary 

Grades 1 to 6. The psychometric properties were analyzed. Additionally, we investigated 

whether there were differences in the teachers’ ratings within a single school and between 

schools. The differences could explain the variability in students’ scores that could imply 

cultural differences in the assessment’s functioning. 

In Study 3, the adapted Norwegian version of the curriculum-based measure Oral 

Reading Fluency (ORF: Good & Kaminski, 2002) was used to examine students’ growth in 

oral reading fluency within each grade and across Grades 2–5. In addition to the 

longitudinal measurement’s invariance and the relative stability of the measure, we 

examined the criterion validity and the relationship between the ORF measure and the 

National Tests of Reading Proficiency (NTRP).  
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2. Social Functioning and Reading Proficiency 

In this chapter, I briefly present the overarching theoretical perspectives and evidences of 

the constructs of social functioning and reading proficiency. These relate to the role of 

individual and environmental factors regarding how students learn and develop in these 

areas, and why both are important. The constructs, however, are complex and are limited 

within this thesis to maintain the focus on the use and validity of educational assessments. 

Also, the comorbidity and prevalence of difficulties in one or both areas is outlined.  

2.1 The Role of Individual and Environmental Factors 

The extent to which students have equal opportunities to learn and develop their abilities 

and motivation to attend school is a complex issue. This complexity is due to several 

developmental factors and risk factors associated with learning difficulties. Studies have 

demonstrated that several aspects of students’ individual capacity (i.e., genetic or 

hereditary, temperamental, neurological, psychological) and environment (i.e., family, 

home literacy, socio-economic status (SES), parenting, neighborhood, school, and society), 

in addition to the intensity and the duration of difficulties, may impact students’ social and 

academic learning and development (Capaldi, DeGarmo, Patterson, & Forgatch, 2002; 

Heckman, 2011; Rutter 1989; van Bergen, van Zuijen, Bishop, & de Jong, 2017; Walker & 

Sprague, 1999). Teachers’ perceptions of their relationships with students are also shown 

to predict school success (Hamre & Pianta, 2001; Jennings & DiPrete, 2010). Taken 

together, both individual and environmental factors play important roles in several isolated 

skills that impact how students learn and develop social competence and reading 

proficiency. The underlying concept is an understanding of how these factors build strong 

foundations for students’ social and academic development to success and how the two 

developmental areas are inter-related (Heckman & Kautz, 2012; McEvoy & Welker, 2000; 

Organisation for Economic Co-operation and Development: OECD, 2015). These factors 

are important to consider when assessing students’ social functioning and reading 

proficiency. 

Several theories have provided knowledge of the importance of how the social 

environmental context contributes to a child’s social and academic development. First, 

Bronfenbrenner’s (1979, 1997) ecological system theory describes four inter-related 

systems (i.e., micro, meso, exo, and macro) that directly and indirectly impact how a child 

experiences and learns. Second, learning theories on cognitive development incorporate 

Vygotsky’s (1978) two main principles (“more-knowledgeable others” and “the zone of 
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proximal development”) and Bruner’s (1996) “concept of scaffolding” to conceptualize the 

importance of significant others (i.e., parents, siblings, teachers, peers) for supporting 

students’ success in terms of academic learning and social well-being. Third, Bandura’s 

(1977, 1986) triadic reciprocally theory describes how individual factors (e.g., cognitive, 

affective, biological) and environmental factors influence each other and impact students’ 

behavioral patterns and social, cognitive and emotional development. Finally, Patterson’s 

(1982, 2016) social interaction learning (SIL) theory expands our understanding of why 

and how destructive social behaviors or problem behaviors in students develop as a 

consequence of dysfunctional social interaction and coercive relationships at the micro 

level (i.e., family, preschool/kindergarten, school). These theoretical perspectives have 

influenced the understanding of how and why cognitive and social learning and 

development are the outcomes of several learned subskills acquired through experiences, 

positive responses and support from the environment (i.e., parents, teachers, peers).  

The overarching theory- and evidence-based knowledge derived from the presented 

studies contributes to an understanding of the main pathways to social functioning and 

reading proficiency, how specific difficulties develop, and inequities in abilities, 

engagement, and motivation to learn among students. Moreover, it underlines why 

students’ social functioning and reading proficiency are important to assess as a foundation 

for success in school (Beswick, Sloat, & Willms, 2008; Rutter, 1983). Understanding both 

multiple protective factors and risk factors that underlie typical and atypical development 

of social functioning and reading is important for understanding how and why assessment 

information can lead effective instructional decisions that prevent the growth of learning 

difficulties in at-risk students. In addition, as explained in Chapters 4 and 5, well-defined, 

theory-based constructs are an important basis for the examinations of construct validity 

and statistical fit within structural equational modeling that are used in Studies 2 and 3 (see 

Papers II and III). 

2.2 Pathways to Social Functioning 

The pathways to appropriate social functioning reflect ongoing processes of developing 

social competence as a result of several learned social skills in interaction and 

communication with others in different contextual settings and environments 

(Bronfenbrenner, 1979, 1997; Vygotskij, 1978; Bruner, 1996; Bandura, 1977, 1986). 

Several studies have shown that children’s social behavior patterns, emotions, feelings, 

attitudes, social adjustment and self-regulation impact their social functioning with age 
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(e.g., Schaffer, 1999). Patterns of social behavior established at home are transferred to 

other social contexts and influence how students succeed in school (Patterson, DeBaryshe, 

& Ramsey, 1989; Patterson, Reid, & Dishion, 1992). Consequently, behavioral responses 

and interactions with other students are functions of how children process the social 

information through which they establish relationships (Crick & Dodge, 1994).  

Social adjustment includes how a child develops and masters self-regulation which 

is a critical underlying skill that contributes to success in the social and academic setting of 

school (Blair & Raver, 2015; Ogden & Hagen, 2013). That is, social adjustment reflects 

the child’s abilities to regulate attention, emotions and behavior during interactions with 

others. Basically, self-regulated learning is an executive function that includes underlying 

cognitive factors such as impulse control, attention regulation, emotional control, 

flexibility, planning, problem-solving, and working memory. Hence, executive functioning 

is related to the acquisition of social skills that impact social functioning and academic 

achievement (Beauchamp & Anderson, 2010; Zelazo, & Müller, 2010).  

2.2.1 Social skills - social behaviors - social competence  

Given that the use of appropriate social skills is critical to a student’s educational 

success, it is important to teach social skills that facilitate appropriate social functioning 

within the learning environment. The construct social skills is commonly defined as the 

skills that are required to develop social relationships, emotional and academic 

engagement, and school motivation (Beauchamp & Anderson, 2010; Cordier et al., 2015; 

Gresham, 2007). In addition, social skills are defined as specific, observable social 

behaviors that predict outcomes that in turn promote positive social relations with peers 

and school success (Elliott & Gresham, 1991; Gresham, 1986; Gresham, Elliott, Cook, 

Vance, & Kettler, 2010). Social competence refers to the competent use of the social skills 

that a person is expected to use in different environments (Gresham, 2002). In this view, 

social competence in a school context is the result of a student’s achievement of fluency in 

several learning-related social skills.  

Studies have demonstrated that students’ social competence has a significant impact 

on the social, emotional and cognitive development and learning that drive their future life 

outcomes (Durlak, Weissberg, Dymnicki, Taylor, & Schellinger, 2011; Gresham, 2007; 

Jones et al., 2015; OECD, 2015). In accordance with Spence (2003), the range of responses 

and behaviors (e.g., verbal, non-verbal, imitation, gestures, eye contact) that occur between 

individuals during social interactions are micro-level aspects of social skills that influence 
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the development of social functioning and are highly important to how we cope during 

interactions with others. Furthermore, in the development of appropriate social 

functioning, a student’s ability to integrate micro-level skills into more complex social 

tasks at the macro-level is important. For example, asking for help, initiating 

conversations, inviting others to join in, and listening to others are responses and behaviors 

that impact the outcomes of social interactions and promote social functioning. In sum, 

several micro- and macro-level subskills influence the pathway to social functioning as a 

result of important emotional, cognitive and environment factors and, therefore, social 

competence (Spence, 2003, p. 84). Given that school is an important micro- and macro-

level environment during a student’s life-span, appropriate social functioning within this 

context is critical for student achievement and is highly important to monitor 

(Bronfenbrenner, 1979; Spence, 1995).  

In a longitudinal study of Norwegian students in Grades 8 to 10, both social 

competence and problem behavior were found to be stable dimensions of a student’s social 

functioning (Sørlie, Hagen, & Ogden, 2008). That is, students who scored high on 

measures of either social competence or problem behavior at the first time-point tended to 

score high on the same dimension two years later. Furthermore, initially low social 

competence scores predicted high scores for problem behavior two years later. These 

findings strengthen the importance of the early identification of social skills difficulties to 

promote social competence. However, initially high problem behavior scores were not 

found to relate significantly to low social competence scores two years later. This said, 

students who struggle with self-regulation and demonstrate problem behavior are not 

necessarily lacking in social competence per se, but they may need support that can help 

them to develop self-control and self-regulation skills. 

Findings from a 19-year longitudinal study demonstrated a significant association 

between social competence ratings in kindergarten and positive and negative outcomes for 

education, employment, mental health, and crime (Jones et al., 2015). In addition, in a 

longitudinal study of 14- and 15-year-old in nine countries, OECD (2015) found that social 

and emotional skills (defined as a sense of responsibility, locus of control self-esteem, self-

calming, respect and emotionally stability) improved the students’ cognitive skills, 

although cognitive skills had limited impact on the development of social skills and 

emotional behavior. The study demonstrated that students can compensate for academic 

shortcomings through their use of learned social skills. 
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2.2.2 Learning-related social skills 

In a study of students’ risk for early academic difficulties, McClelland, Morrison, 

and Holmes (2000) included both interpersonal skills and work-related social skills in the 

concept of learning-related social skills. The researchers found that students who showed 

poor work-related skills at the beginning of kindergarten had low academic achievement at 

the end of second grade. In other words, early work-related social skills are important to 

how students cope during their transition to school and early academic achievement 

(McClelland, Morrison, & Holmes, 2000). Hence, the distinction between learning-related 

social skills and interpersonal skills is important for grasping the complex relationship 

between social competence and academic achievement. Moreover, appropriate social 

functioning is shown to impact students’ motivation and engagement in academic learning 

and social activities with peers in school (Al-Hendawi, 2012; Sutherland & Wehby, 2001; 

Welsh, Parke, Widaman, & O'Neil, 2001).  

In line with the abovementioned distinctions among learning-related social skills, 

the ESBA scale considers both work-related social skills and interpersonal social skills 

(Paper II). The items represent social behavior skills (see Paper II, Table 2) that are related 

to academic engagement and peer social relationships and that teachers find important for 

successful learning (Gresham & Elliot, 2008; Walker et al., 2015). Moreover, the content 

of the ESBA scale reflects the social skills that contribute to a student’s ability to pay 

attention, comply, be self-confident, have self-control and impulse-control, communicate, 

and solve problems (e.g., Gresham & Elliot, 1990; Spence, 1995, 2003).  

Taken together, these findings provide evidence that the social skills that drive 

individual success and social progress in students’ learning and development in school are 

multi-dimensional and include both cognitive and social-emotional elements (e.g., 

Heckman, 2011; Norwegian Ministry of Education and Research, 2015; OECD, 2015). 

These are important factors to consider when assessing students’ development and learning 

to promote their pathway to appropriate social functioning. 

2.2.3 Difficulties in social functioning 

Many students struggle with social functioning when they enter school (Cummings, 

Kaminski, & Merrell, 2008). The students’ difficulties do not only impact a student’s well-

being and academic learning in school; they also contribute to competing problem behavior 

and interfering feelings, which include internalizing and externalizing behaviors (Gresham 
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& Elliot, 1990). The accurate identification of the specific difficulties in social functioning 

that students are facing is a key to preventing social and academic failure.  

When assessing students’ social functioning in school to identify those at-risk and 

guide instructional decisions that lead to improved social functioning, it is important to 

distinguish between social skill difficulties, motivational difficulties and fluency 

difficulties (Gresham, 2002, p. 408). Social skill difficulties refer to acquisition difficulties: 

“can’t do”. That is, the student is lacking the social skills that are needed to cope with 

challenges of school. Such students misbehave because they try but do not know what is 

needed to execute a social skill, even under optimal conditions. Motivational difficulties 

refer to performance difficulties - “won’t do”. The “won’t do” student may have sufficient 

social skills but fails to perform these as expected in particular situations. Hence, they may 

engage in undesired behavior at school because they “won’t do” academic work as 

expected of them. Fluency difficulties refer to skills a student may know and want to 

perform but may execute incorrectly and/or without fluency due to lack of instruction 

and/or practice. This distinction is important because the information derived from teacher 

rating scales, such as the ESBA (Paper II), requires different instructional approaches 

depending on the identified difficulties. For instance, “won’t do” students may need 

interventions that promote their academic attitudes, engagement and motivation rather than 

social skills instruction, while “can’t do” students may need social skills and/ or reading-

related skills interventions. 

2.3 Pathways to Reading Proficiency 

Reading is a complex activity in which the student acquires several underlying skills on the 

path to becoming a proficient reader (Hoover & Gough, 1990). In accordance with Ehri, 

Barron and Feldman (1978) and Ehri (1997, 2005), learning to read depends on several 

simultaneous and essential processes that help students acquire reading-related skills. 

These skills, which are briefly outlined in the following sections, have different functions 

although they are tightly interwoven. They are involved in the verbal and visual cognitive 

processes that lead to the ultimate goal of understanding and interpreting the content of 

connected texts. When assessing and monitoring students’ growth in reading, it is 

important to understand how and why students are struggling in these processes and how 

each skill develops and contributes to the path to reading proficiency (Rack, Hulme, & 

Snowling, 1993).  
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Reading abilities in 1st Grade are shown to be a strong predictor of reading 

proficiency ten years later (Cunningham & Stanovich, 1997). These findings are in line 

with those of Duncan and colleagues (2008), whose meta-analysis of longitudinal studies 

found that students’ reading skills at school entry were consistently associated with higher 

levels of academic performance in later grades. Moreover, the relationship between 

students’ attitudes toward reading and their reading proficiency has been shown to be 

stronger for elementary school students than for middle school students (Petscher, 2010).  

2.3.1 Reading comprehension and the Simple View of Reading 

Reading comprehension is the basis for overall academic achievements, which in 

turn may impact how a student will cope in school and as an adult in society (García-

Madruga, Vila, Gómez-Veiga, Duque, & Elosúa, 2014; Hoover & Gough, 1990). In other 

words, because most school subjects (e.g., math, literacy/language, geography, biology, 

history, art, social science) require reading skills, learning to read is the gateway to reading 

to learn in these subjects (O’Reilly & Sabatini, 2013; Snow, Burns, & Griffin, 1998). 

Becoming a comprehensive reader requires the use and fusion of two basic processes when 

learning to read: First, students acquire the skills to decode printed letters and blend those 

letters into words accurately and fluently. Next, students acquire skills to understand the 

meaning of the decoded words in connected text (Ehri, 2005). These processes are widely 

known as the Simple View of Reading.  

In accordance to the theoretical framework of the Simple View of Reading, reading 

comprehension is the product of word decoding and listening comprehension (Gough & 

Tunmer, 1986; Hoover & Gough, 1990). Although there are studies that challenge the 

Simple View of Reading model (e.g., Kershaw & Schatschneider, 2012; Tunmer & 

Chapman, 2012), strong evidence supports it (see e.g., García & Cain, 2014). For instance, 

in a longitudinal study from preschool to 4th grade, Storch and Whitehurst (2002) 

demonstrated (a) a strong relationship between code-related precursors and oral language 

in preschool, (b) a high degree of continuity of decoding and oral language over time, and 

(c) how the level of letter knowledge and phonological awareness in kindergarten 

influences the level of reading ability during the early grades. From Grades 1 to 6, most 

students begin the process by learning how to read and then learn how to use reading skills 

to acquire more knowledge. In a Norwegian longitudinal study that began when the 

participants were 7.5 years old and followed them across 5 school years, the findings were 

in line with the Simple View of Reading model: listening comprehension and word 
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decoding explained 96% of the variation in early reading comprehension (Lervåg, Hulme, 

& Melby-Lervåg, 2017). 

2.3.2 Decoding and fluency 

As posited in the Simple View of Reading model, decoding skills are critical for 

reading comprehension. That is, decoding - the process of translating printed letters into 

words by blending sounds to pronounce the letters and words - is the foundation of all 

other reading skills (Paper III). This assumes that the student knows how single letters 

typically symbolize sounds that blend to form words. When students have developed skills 

in blending letters to form words, they can decode the words in a connected text correctly, 

with accuracy and automaticity, and at a fluent speed, which makes reading efficient and 

understandable (Fuchs, Fuchs, Hosp, & Jenkins, 2001). Becoming a fluent reader requires 

frequent practice of both decoding-related and language-related skills (see e.g., Biancarosa 

& Shanley, 2016; Rose, 2006; Smolkowski, Cummings, & Strycker, 2016).  

The foundation for reading decoding and fluency is thoroughly discussed in the 

introduction section (pp. 177-180) of Paper I and is not reiterated here. However, the main 

issues are the understanding of the importance of a student’s pathway to reading 

proficiency as it proceeds through learning to read and reading to learn. Learning to decode 

with fluency requires sufficient practice to build the fluency with which students retrieve 

sight words from memory (Ehri & Wilce, 1985). It has been shown that beginning readers 

(an average age of 7 years and 7 months) can keep sight words in memory after reading 

them as few as four times (Reitsma, 1983). This means that students gradually remember 

words that they already know by sight because they have heard and seen them through 

previous experiences. This process results in reading fluency because it replaces the need 

to decode each word slowly. Through the student’s memories of repeatedly decoding the 

same word, he or she will master word fluency, and most words will become sight words 

that the student can read automatically. When the mind is processing words automatically 

(fluently) despite an intention to ignore them, the student combines the sounds at a glance 

as a whole unit without pausing between the sounds (LaBerge & Samuels, 1974). It is 

critical that students learn to accurately decode words before building fluency and 

automaticity. This is a pivotal time in a student’s reading development. 

Typically, students quickly acquire automatization of specific correspondences 

between patterns of letters in spelling and pronunciation as they start learning to read (see, 

e.g., Stanovich, 1980). Automaticity in decoding becomes stable after the third grade. At 
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that point, practice in decoding builds accuracy and speed, which become the major factors 

in reading fluency (Perfetti & Hogaboam, 1975). Additionally, fluency in reading 

connected text has been shown to significantly predict reading comprehension in 7th and 

10th graders after controlling for decoding, listening comprehension and language 

comprehension (Kershaw & Schatschneider, 2012). As students become more fluent, 

decoding becomes more automatic; less time and effort are required for word recognition, 

and the focus of instructional time shifts to reading comprehension (Johnston & Kirby 

2006). Thus, automatization and accuracy are pivotal skills for fluent and efficient reading. 

Moreover, reading fluency serves as a bridge from decoding to reading comprehension 

(Pikulski & Chard, 2005).  

Accuracy and fluency are important developmental indicators of reading 

comprehension, and each plays a different role in the path to reading proficiency 

(Biancarosa & Shanley, 2016; Bretznitz, 2006). However, different languages have 

different levels of orthographic transparency. Studies have shown that even though the 

predictors for learning to read are the same across orthographies, the time it takes for 

children to learn to read varies in different languages (Caravolas et al., 2012; Caravolas, 

Lervåg, Defior, Seidlová Málková, & Hulme, 2013). In contrast to languages with a 

transparent orthography (i.e., Spanish, Finnish), languages with a non-transparent 

orthography (i.e., English, French) or a semi-transparent orthography (e.g., Norwegian) 

cannot be read accurately by translating letters into sounds (for more details, see Paper III, 

p. 179). 

2.3.3 Difficulties in reading  

Because reading is a continuous variable that is normally distributed in the 

population, a number of students struggle in learning to read (Hulme & Snowling, 2011; 

OECD, 2013). However, the definitions and degrees of difficulties may depend on the cut-

off criteria’s sensitivity and specificity of the assessments used to identify students’ 

difficulties in reading. For instance, as seen in Chapter 2.5, the prevalence of dyslexia may 

vary from 5% to 17%. Moreover, schools may have different base rates for the expected 

benchmarks and levels of students’ achievements (Cummings & Smolkowski, 2015; 

Smolkowski, Cummings, & Strycker, 2016).  

Children with oral language difficulties or specific language impairment are at risk 

for later reading difficulties resulting from poor reading comprehension (e.g., Bishop & 

Adams, 1990). The Simple View of Reading model provides evidence that students’ 
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reading development varies within its two dimensions (listening comprehension and 

decoding). That is, struggling readers can have poor decoding skills and good listening 

comprehension, good decoding skills and poor listening comprehension, or both poor 

decoding skills and poor listening comprehension (see e.g., Hogan, Adlof, & Alonzo, 

2014; Hulme & Snowling, 2011; Woolley, 2011). The early identification of a student’s 

specific difficulties paired with immediate targeted instruction is crucial for preventing 

students from failing in school and society as they age. However, different approaches are 

needed to meet the broad types of reading difficulties (Bishop & Snowling, 2004).  

Several studies have demonstrated that the gap in social and academic 

achievements between typically developing and at-risk children increases with age and is 

influenced by genetics, family SES, and environmental risk factors (Hart & Risley, 1995, 

2003; Olson, Keenan, Byrne, & Samuelsson, 2014; van Bergen et al., 2017). Genetics are 

shown to account for most of the variance in students’ reading abilities in early grades (see 

e.g., Olson et al., 2014; van Bergen et al., 2017). Despite the strong influence of genetics, 

the importance of environmental factors for supporting struggling readers while decreasing 

the social-academic gap is highlighted. For instance, identifying students at-risk for 

difficulties in reading, encouraging the environment to model positive reading attitudes and 

enhance students’ motivation for reading (e.g., access to books of interest at home, social 

interaction with books at school) might be a contribution for support. 

Along with genetics, school-level SES, which is an environmental factor, has been 

shown to be a factor in reading comprehension (Hart, Soden, Johnson, Schatschneider, & 

Taylor, 2013). Soden and colleagues (2015) reported a longitudinally stable change in 

genetic and environmental influences on reading comprehension across Grades 1 to 6. 

These findings indicate that although reading is a learned skill, the environment remains 

important to reading development. Individual differences in reading comprehension are 

influenced by a core of genetic stability that persists throughout the developmental course 

of reading.  

When assessing students’ growth in reading, it is important to use measures that 

distinguish among the types of difficulties students experience to guide effective 

intervention. For instance, curriculum-based screening measures such as the ORF have 

demonstrated both significant correlations with other high-stakes reading tests and 

informal inventories for identifying students at risk for reading difficulties and greater 

diagnostic accuracy than other inventories for correctly identifying the difficulties (see e.g., 

Paper III; Parker et al., 2015; Yeo, 2010).  
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2.4 Comorbidity in Difficulties of Social Functioning and Reading 

Decades of studies have examined students’ comorbidity in difficulties in the areas of 

social functioning and reading proficiency and how skills in one area impact or co-occur 

with skills in the other area (see e.g., Algozzine, Wang, & Violette, 2011; Hinshaw, 1992; 

Lane, Barton-Arwood, Nelson, & Wehby, 2008; McEvoy & Welker, 2000; Russell, Ryder, 

Norwich, & Ford, 2015). As described in Paper I, reading difficulties may trigger 

difficulties in other academic and social functioning skills (Terras et al., 2009). For 

instance, students may be frustrated and anxious in the classroom because of their specific 

reading difficulties and fail to regulate these negative feelings that in turn may lead to 

behavior problems (McIntosh, Sadler, & Brown, 2012). Moreover, Rhoades, Warren, 

Domitrovich, and Greenberg (2011) found that students with higher social competence are 

more attentive toward learning and thus gain more from academic instruction. It is also 

likely that students who get better along with teachers receive more positive attention and 

thus are both more engaged and motivated to learn and then gain academically (Denham & 

Brown, 2010).  

In accordance with McIntosh, Horner, Chard, Dickey, and Braun (2008), some 

combinations of difficulties concerning social functioning and reading can be explained in 

several ways. That is, a student can either show patterns of (a) social behavior difficulties 

(e.g., pushes another away from favorite toys on playground) and appropriate academic 

proficiency, (b) academic difficulties (e.g., struggles in reading-related skills) while getting 

along with peers, (c) inter-related social behavior difficulties and academic difficulties 

(e.g., engages in conflicts with peers to escape a reading task and is reading below grade 

level), or (d) unrelated social behavior and academic difficulties (e.g., engages in bullying 

behavior to get attention from peers and has difficulty in reading). Facing social and/ or 

academic difficulties over time have negative impacts on students’ motivation and 

engagement to attend and learn in school (Al-Hendawi, 2012; Durlak, et al., 2011; OECD, 

2015). In turn, students who fall behind academically are more likely to find academic 

work aversive and may find escape-maintained problem behaviors reinforcing (OECD, 

2015; McIntosh, Horner, Chard, Dickey, & Braun, 2008). 

2.5 Prevalence of Difficulties Related to Social Functioning and Reading  

Depending on the cut-off point between typical and atypical development, the prevalence 

of students who are facing difficulties in a specific area may vary considerably. 

Additionally, the distribution of specific difficulties will vary depending on, for instance, 
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the specific developmental area, the categorical definitions used, the sample size, and the 

cohort of students measured.  

It has been reported that 15% to 25% of the students in Norwegian schools (Grades 

1 to 10) face academic (math, reading) and socio-emotional (anxiety, conduct disorders, 

depression) difficulties that impact the benefits of attending school (The Norwegian 

Ministry of Education, 2009, 2017). Moreover, 20% of students need more intensive 

support than their peers to succeed socially and/or academically (Haug, 2014; The 

Norwegian Ministry of Education, 2017). In fact, this number is twice the number of 

students who receive special education services. The total number of students receiving 

special education services in Grades 1 to 10 has decreased slightly, from 8.3% (2013-14 

school year) to 7.8% (2016-17 school year), and 70% are male. In 2013, twice as many 

students in Grades 8 to 10 (11.2%) than in Grades 1 to 4 (5.6%) received special education 

services. These data show a systematic increase in the number of students who struggle as 

they age; the percentage of students with difficulties is twice as high in Grades 8 to 10 

(10.2%) as in Grades 1 to 4 (5.1%). 

Students requiring special education services typically present difficulties in both 

social functioning and reading proficiency (The Norwegian Ministry of Education, 2011, 

2017). Although a relatively low percentage of students qualifies for special education 

services, teachers in Grades 2-5 have reported concerns about semantic, reading, and social 

functioning skills in far more students (16%) than are receiving individualized support 

through special education services (6.7%) (Arnesen, Meek-Hansen, Ottem, & Frost, 2013; 

Statistics Norway, 2016).  

Behavior presents itself in two basic forms: internal and external. Approximately 

10% to15% of Norwegian students are identified as demonstrating internalizing behavior 

that takes the form of anxiety, depression, social withdrawal, and/or negative self-

attribution (Bru, 2011). The prevalence of diagnosable external behavioral difficulties is 

estimated at 1.7% for students diagnosed with severe conduct disorder and 1.8% for those 

diagnosed with oppositional defiant disorder, with a predominance of boys for both 

disorders (Skogen & Torvik, 2013). The prevalence of dyslexia varies from 5% to 17% 

depending on the sample selection criteria and the definition used (Morken & Helland, 

2013).  

Reflecting on these data, a few patterns become evident: when we ignore the early 

onset of academic and social behavior problems, students fall further behind. When 

students fall behind, they experience an achievement gap that fosters disruptive and 
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challenging behavior, requiring more intensive interventions, and dropping out is a 

possible outcome. The research is clear; early identification of problems followed by 

effective instruction leads to positive student outcomes.  
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3. Educational Assessment Practices and Changes 

This chapter addresses some perspectives on educational assessment foundations, 

approaches and practices which aim to (a) monitor students’ social functioning and reading 

proficiency development, (b) identify specific challenges for students at risk, and (c) guide 

instructional decisions and evaluate progress. Furthermore, due to probable needs for 

changes in the assessment practices, I present a Theory of Change (ToC) model. The ToC 

model is presented to obtain an understanding of why and how improvements can be 

conceptualized in future practice based on the evaluation of the quality of the assessments 

used.  

3.1 Assessment Foundation 

Assessments used to identify specific difficulties and guide effective instruction need to be 

accompanied by theoretical perspectives that explain how difficulties in social functioning 

and reading proficiency grow (Merrell, 2009). When assessments are based on vague 

theories and definitions of constructs, it may be difficult to interpret their findings in ways 

that support the students’ learning and development. For instance, defining and measuring 

the construct of social functioning consistently in practices is shown to be challenging 

(Cordier, et al., 2015; Cummings, Kaminski, & Merrell, 2008; OECD, 2015; Sutherland, 

McLeod, Conroy, & Cox, 2013). Inconsistencies in definitions may impact how struggling 

students’ difficulties are understood and interpreted in different school contexts. Moreover, 

as earlier mentioned (e.g., Chapter 2.2.3, 2.3.3, 2.5), the understanding of typical and 

atypical development of social functioning and reading may differ widely depending on the 

students’ age and language, contextual expectations, and the types of measurements used 

(Connors-Tadros, 2014; Cordier et al., 2015). Therefore, high-quality assessments that 

have demonstrated good psychometric properties across different school contexts and 

cultures are a critical foundation to identify students’ specific difficulties as a base to 

support their learning and development.  

3.2 Assessment Approaches 

Ideally, screening and monitoring students’ social functioning and reading proficiency 

should support teachers’ view of all students’ gains and progress as a result of universal 

and individual instruction. Such assessments are commonly referred to as curriculum-

based measurements (CBM) and require various purpose-oriented procedures for 

conducting, scoring, and analyzing the information they provide. Screening refers to a 
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systematic, universal process of assessing all students in the entire elementary school 

population for the early identification of individual differences and possible difficulties 

with social and/or reading skills. Progress monitoring refers to strategies that are used to 

judge students’ development and evaluate their response to social skills and/or reading 

instruction. In accordance with Fuchs and Fuchs (2007) and Gresham (2007), screening 

and monitoring students’ social and academical responses to either universal or specific 

instructions (RtI: Response to Instruction) should be a continuum of procedures within and 

across school years. This process provides a systematic method for identifying students 

who are struggling in social functioning and/or reading by informing instructional 

decisions and monitoring their progress throughout the school year. Within this thesis, as 

seen in Paper II and Paper III, the ESBA and the ORF serve as examples of assessments 

that combine screening, instructional decisions, and progress monitoring. 

Assessing students within an educational context commonly require formal or 

informal approaches, use of direct or indirect methods, and either summative or formative 

assessments. Formal approaches follow predetermined procedures defined in manuals or 

administration protocols, while informal approaches are easy-to-use, teacher-constructed 

assessments commonly designed to judge student progress while informing instructional 

decisions (Thorndike & Thorndike-Christ, 2014). Direct methods are self-reports, 

interviews or tests (e.g., reading tests) in which the student responds directly teacher-

administered or computer-based tasks. Indirect methods are typically teacher ratings of the 

students’ skills or achievements based on their perceptions and judgements (Crowe, 

Beauchamp, Catroppa, & Anderson, 2011). These provide inexpensive and efficient 

methods, but have drawbacks, including a reliance on the rater’s objectiveness and error 

variance that includes changes in behavior over time and settings (Martin, Hooper, Snow, 

& Knoff, 1986). Notably, assessing students’ reading skills with, for example the ORF 

measure, which is a direct assessment method, is very different from assessing social skills 

with, for example, the ESBA teacher-rating scale, which is an indirect method and more 

prone to measurement error. 

Summative assessments provide static information regarding students’ learning at a 

given point in time. These might include national and other tests at the end of instruction or 

at the end of the school year to evaluate whether the student is above or below a cut-off 

score. Formative assessments provide dynamic information about a student’s progress 

during specific time periods (e.g., 6 weeks to a full school year) to guide instructional 

decisions for further learning (Black & William, 2010; Sattler, 1992). Most assessments 
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used in schools are summative and static rather than formative and dynamic (Ardoin, 

Christ, Morena, Cormier, & Klingbeil, 2013; Parisi, Ihlo, & Glover, 2014). The ESBA and 

the ORF measure are both examples of formative measures in which the students are 

assessed within the school context on the skills they were taught.  

3.3 Assessment Practices 

Norwegian students are administered compulsory national tests of educational subjects 

throughout their school years, and they are expected to be assessed by their teachers on 

social well-being and academic outcomes (Tveit, 2014; Seland & Hovdhaugen, 2017; 

OECD, 2015; The Norwegian Ministry of Education, 2017). Although there are traditions 

for assessing students’ achievements, it is unclear whether this practice is utilized to 

improve students’ learning and development, how and when those assessments are being 

conducted, the extent to which the students benefit from them, and/or the extent to which 

teachers use the assessment results. These challenges in the practice of educational 

assessments have been publicly debated for years (OECD, 2007; The Norwegian Ministry 

of Education, 2011). One challenge relates to the selection of assessment tools and 

procedures in terms of resource allocation in relation to the student outcomes of being 

assessed (e.g., OECD, 2007, 2015; Monsen, 2013). Another challenge questions the quality 

of assessments and the need to improve assessment procedures and practices (Paper I). 

Teachers use their experiences and knowledge to understand and analyze the 

information derived from observations of their students. However, when this knowledge is 

based on common sense rather than knowledge of the measured construct, inaccurate 

information may result (Thorndike & Thorndike-Christ, 2014). Common sense or 

experienced-based knowledge is based on information we trust as useful; consequently, the 

chosen information will vary depending on the assessor’s (teacher’s) experiences, 

arguments and goals for using the assessment. Moreover, in accordance with Popper 

(1975), while teacher-based observations of students’ achievements are biased perceptions 

and do not have legitimacy, they do explain the observations. Teachers’ experience-based 

knowledge and subjective beliefs may be relevant and true for a specific context. 

Consequently, when assessment data are not derived from valid assessments or 

standardized measures, the findings may be inconsistent and difficult to use. 

Although most teachers may have extensive experience assessing students’ 

proficiency, inaccurate or erroneous inferences can prevent students from receiving needed 

support. Studies have shown that students’ difficulties are more likely to be accurately 
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identified with valid assessments than with informal and teacher-constructed ratings 

(Antoniazzi, Snow, & Dickson-Swift, 2010). However, teacher-constructed assessments 

are commonly used (see e.g., Paper I), and which informal and subjective classroom 

observations are based on teacher’s daily observations. 

The educational assessments that are the focus of this thesis serve as indicators of 

social functioning and reading proficiency for identifying students' difficulties, informing 

resource allocation and, ideally, instructional decisions (Crone et al., 2016). For instance, 

both the ESBA and ORF measures, described in Paper II and Paper III, respectively, may 

serve as valuable sources of assessment information for teachers to promote students’ 

achievements. By paying attention to a student’s specific social behavior in the educational 

context of a classroom, a teacher may obtain a better understanding of how the student’s 

social functioning impacts his or her social and academic learning and development. 

Additionally, by listening to a student's oral reading of connected texts, a teacher can gain 

valuable insights into the student's decoding, accuracy, fluency, and prosody. Basically, the 

role of assessments is to provide valid information and outcomes regarding the assessed 

construct and to determine how interventions should proceed. This is an important aspect 

of the potential need for changes in the assessment practices of Norwegian schools 

addressed in this thesis. 

In summary, educational assessments may be useful in practice when the relevance 

or social validity of the information they provide can be used to (a) make instructional 

decisions that fit each student’s needs, and (b) measure what a student has actually learned. 

Since the use of assessments has implications for decision making and practice, areas 

toward which both students and teachers direct considerable resources, it is fundamental to 

evaluate how well those assessments are working and when, where and why they can be 

applied. It is also important to examine the quality and validity of the assessments to 

ensure that they measure what they are intended to measure and that they warrant the time 

spent implementing them. The findings from such examinations may lead to changes in 

educational assessment practices. Therefore, a ToC evaluation model that can guide these 

changes is described in the next section. 

3.4 Theory of Change Model for Improving Assessment Practice 

Explicit theories are helpful for identifying what to evaluate and structuring the processes 

of possible changes. The ToC evaluation model was founded to guide research in social 

science and politics to improve evidence for practice recommendations (Patton, 2002; 
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Weiss, 1972, 1995). Given that the overall objectives of this thesis pertain to the quality of 

educational assessments in Norwegian elementary schools, the ToC is used to synthesize 

the potential contributions of the three presented studies to assessment practices, policies 

and principles. Based on the findings of a gap between existing and probable future 

assessment practices, these contributions may lead to possible needs for systemic changes 

at different levels of educational systems (i.e., classroom teachers, special education, 

school leadership and decision-makers) in terms of assessment practices and school 

competence (Paper I). Moreover, these findings may also expand the pool of high-quality 

assessments that can be used in schools to improve student achievement and well-being. 

This is discussed in Paper I and elaborated through the Norwegian adaptations and validity 

studies of the ESBA (Paper II) and the ORF measure (Paper III).  

The constructs of social functioning and reading proficiency and the foundations of 

the assessments are key features upon which the evaluation of the quality of an assessment 

rests. In turn, the quality evaluation included in the present studies may guide and improve 

screening, instruction and progress monitoring practices and will likely yield useful 

insights to prevent students from struggling in the areas of social functioning and reading 

proficiency. Improving assessment practices in schools requires information that may be 

derived answers to questions dealing with social validity, such as: Should assessments be 

changed? Why should they be changed? What should be changed? How should they be 

changed? How will we know they are changed? (Gresham, 2007). It is important not only 

to judge assessment quality per se but to determine how and why the assessments guide 

instructions that result in changes in student achievement. Additionally, a student’s general 

maturity and development over time, along with other factors that may influence those 

changes, must be taken into consideration. 

Basically, the ToC evaluation model provides a process in which several steps of 

related short-term and long-term outcomes create a pathway for changes based on the 

assumptions of a need for improvements (Weiss, 1995). That is, ToC helps to understand 

how changes can be measured over time to promote students’ achievements. The 

evaluation model is in line with the overarching evaluation theory by Shadish, Cook, and 

Leviton (1991). They claim that any changes in practice should be based on an overall 

evaluation of the constructs’ (a) quality of structure and functions, (b) evidence, (c) worth, 

(d) usability, and (e) methods and procedurals. The EFPA review model (Appendix A) 

presented in Paper I is an example of how educational assessments can be evaluated in line 

with this theory.  
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Ideally, the ToC model structures the understanding of how and why the 

assessment practices can be changed. Thus, a ToC evaluation involves analyzing and 

describing the steps taken in this process. The ToC evaluation model developed within this 

thesis, shown in Figure 2, illustrates how four steps in this process can be used to close the 

identified gap between the existing and possible future assessment practices in Norwegian 

elementary schools. It is, however, beyond the scope of this thesis to fully describe this 

process because the use and validity of educational assessments of social functioning and 

reading is the main focus.  

 

Assumptions of Needs Enabling Conditions Short-Term Goals Long-Term Goals 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2. Theory of Change Evaluation Model (modified from Weiss, 1995) 

The first column in Figure 2 illustrates, as earlier mentioned, the assumptions of 

needs that are based on the outcomes of Study 1. Improving the quality of assessments that 

aim to assess students’ benefits from instruction and identify those at-risk, is a highly 

important outcome (Paper I). The enabling conditions, shown in the second column in 

Figure 2, are those that may improve a school’s knowledge regarding both students’ social 

functioning and reading development and which assessments are appropriate for this 

purpose. A well-described ToC model aims to inform practice decisions that can develop, 

improve, and change assessment practices by improving the assessments’ material quality, 

psychometric properties, content, and use (Papers II and III). The figure’s third column, 

illustrates that the short-term goals of instructional decisions that promote students’ social 

functioning and reading are the outcomes of the enabled conditions shown in the previous 

column. Finally, as shown in the figure’s fourth column, the long-term goals are to 

strengthen the foundation of evidence-based educational assessments and build the 
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school’s capacity to use them to promote student success and prevent at-risk students from 

failing.  

In summary, the ToC model applied in this thesis both addresses knowledge 

regarding the foundations of valid educational assessments to improve their performance 

and quality and provides an understanding of how and why changes in practices are needed 

(Shadish et al. 1991; Stein & Valters, 2012; Weiss, 1995, 1997). From this perspective, 

ToC emphasizes the meaning of evidence-based practice that is grounded in knowledge 

obtained from high-quality research. Research quality in turn is based on frameworks of 

validity, as described in Chapter 4. The assessment instruments are operationalized 

according to the conceptualized preconditions derived from the theory and the projected 

needs for change in the delivery of educational assessment practices. The ESBA and the 

ORF measures demonstrate qualities (Papers II and III) that might decrease the gap and 

may be useful for screening and monitoring student responses to instruction in social 

functioning and reading proficiency.  
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4. Foundation of Assessment Validity 

In this chapter I outline validity, the foundation upon which the evidence for the quality of 

educational assessments is based. The foundation of assessment describes the elements that 

are vital when developing high-quality assessments and explains the importance of 

evaluating assessment quality. This chapter presents theoretical perspectives on validity, 

which focus on test theory and psychometric properties. Both classical and modern test 

theory provides criteria for high-quality assessments and psychometric properties in terms 

of reliability, validity, and norms (Allen & Yen, 2001). Mainly, these theories provide 

several procedures for analyzing variables and examining accuracy, sensitivity, specificity, 

item responses, factor confirmation, and equality (Crocker & Algina, 2008). These theories 

were used to frame the thesis’s validation studies and include several principles and criteria 

for evaluating the quality of the assessments (See the EFPA form, Appendix A and 

descriptions Paper I). As a result, the principles and criteria used to ensure quality indicate 

the empirical questions to be examined and statistically analyzed. For the purpose of the 

studies presented in this thesis, the foundations of assessment validity lean on the works of 

Cronbach and Meehl (1955), Cronbach (1971), Messick (1993, 1995), and Kane (2006, 

2013). An overview of several aspects of reliability and validity, including facets of unified 

validity (Messick, 1993, 1995), is provided in this chapter. Then, a domain model is used 

as a framework for understanding how different levels of variables relate in the assessment 

validation process (Benson & Hagtvet, 1996). Finally, norms and predictive accuracy is 

briefly explained. 

4.1 Evidence-based assessments 

“Evidence-based” refers to the strength of the empirical findings of studies and their 

degree of validity (O’Reilly, Weeks, Sabatini, Halderman, & Steinberg, 2014; Sabatini, 

O'Reilly, & Deane, 2013). However, Cartwright (2011) provides a critical view of the term 

evidence-based as it relates to assessments. She argues that data can only have evidence for 

a population in the context in which the data are collected; the data from one population 

cannot predict the results for populations in other contexts. Given this argument, 

assessments can only provide evidence for those students who are measured in the exact 

same environmental context and only when the fidelity of the assessment procedures is 

assured. Because similarity in contexts is a significant factor for an evidence-based 

assessment, Cartwright questions the validity and any generalization of evidence across 

different contexts. If Cartwright’s assertions are correct, multiple assessments are needed 
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because one assessment does not fit all contexts. This defines a core problem that this 

thesis tackles. In the three presented studies we clarify the importance of having valid 

assessments that accurately measure what they are intended to measure and contribute to 

underlying need of such assessments. The focus is on evidence-based assessments that aim 

for equality for all students and assess their needs and progress early and accurately. For 

instance, the adaptations of the ESBA scale and the ORF measure to a Norwegian culture 

and school context have taken these concerns into consideration (Paper II and Paper III).  

4.2 Reliability 

Reliability is essential for determining the trustworthiness of an assessment and serves as 

an important precondition for validity. In other words, an assessment’s scores are not valid 

unless it is reliable. Reliability refers to the degree to which the assessment produces stable 

and consistent results. In addition, the reliability of an assessment includes the accuracy of 

the assessment measure, what it measures, and how precise the resulting scores are 

(Thorndike & Thorndike-Christ, 2014). Thus, reliability provides a measure of the extent 

to which the assessment produces random measurement errors and is expressed either as a 

standard error of measurement or as a reliability coefficient.  

To assess the extent to which an assessment is reliable, several areas of reliability 

are evaluated. These are inter-rater reliability (i.e., the degree to which the results of 

different assessors agree for the same data/observation), internal consistency reliability 

(i.e., the degree to which different test items that probe the same construct produce similar 

results), and test-retest reliability (i.e., the degree to which the items are consistent over 

time when tested on the same population).  

4.3 Validity and Validation 

Validity is a crucial psychometric concept. It refers to the degree to which test scores 

provide information that is relevant to the inferences drawn from them (Thorndike & 

Thorndike-Christ, 2014, p. 76). In accordance with Messick (1993, p.1), validity is an 

ongoing evaluation of the degree to which empirical evidence and theoretical rationales 

support the adequacy and appropriateness of interpretations and actions derived from test 

scores or other modes of assessment. Therefore, an assessment “does not have validity in 

an absolute sense” (Thorndike & Thorndike-Christ, 2014, p. 111), but the outcomes 

derived from analyses of the assessment process can be valid (true) or not (Messick, 1993). 

Through the validation process, evidence is collected to support the inferences and use of 

the scores derived from an assessment (Cronbach & Meehl, 1955, Cronbach, 1971). This is 
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in line with Benson & Hagtvet (1996), who state that validation is a matter of degree and 

not an all-or-nothing property. Moreover, Thorndike and Thorndike-Christ (2014) claim 

that the inferences drawn from the assessment outcomes are both interpretive inferences 

(i.e., how the score’s mean is interpreted) and action inferences (i.e., how appropriate and 

useful the scores or outcomes are for the actions of instructional decisions). Essentially, 

validity is the property of the scores produced by the assessment rather than of the 

assessment itself (Kane, 2006). 

The results produced by assessment constructs that are valid and reliable provide 

the evidence needed to support the use of the assessment. Whether the inferences derived 

from an assessment’s scores and interpretations of its outcomes are true depends on how 

comparable the inferences are across different groups. Validation is an empirical 

evaluation of the meaning or interpretation of assessment scores and their consequences in 

terms of utility across people and contexts (Messick, 1995). This said, validity is a non-

static property, while validation is an ongoing process. Therefore, assessments that are 

developed and found valid in one context are not necessarily valid in another context due 

to possible adaptations to fit the context (Study 2 and Study 3). The assessments reported 

in this thesis meet validity standards concerning construct validity, content validity, and 

criterion-related validity. Notably, the evaluation of the validity of the assessments 

included in the review study (Study 1) is based on the validity reported in documentation 

obtained through the literature search. 

4.3.1 Construct validity  

Construct validity refers to whether the items measure the theoretical construct for 

which they are designed. The constructs of the ESBA and the ORF assessments and their 

score interpretations reported in Papers II and III are based on theories of how students 

learn and develop fluency in social functioning and reading (see Chapter 2). The validation 

of these constructs aims to confirm that they reflect the intended theoretical constructs of 

the assessments (Cronbach & Meehl, 1955). Hence, the interpretation of the test scores 

should have evidence that is meaningful in practice and trustworthiness. Construct validity 

was examined with exploratory factor analysis (EFA) at pre-test and confirmatory analysis 

(CFA) at post-test for the ESBA measure (Study 2), and with a longitudinal design within a 

structural equation model for the ORF measure (Study 3).  
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4.3.2 Content validity  

Content validity refers to the face validity and logical validity of the assessment. 

Regarding the ESBA and the ORF assessments, content validity is whether the items’ 

representativeness and relevance provide an accurate assessment and covers the broad 

range of variation within students’ social functioning and reading proficiency. Content 

validity is typically based on the qualitative judgement of an assessment by experts (i.e., 

teachers) of an assessment and/or an interpretation of how well scores or performances in 

the domain of interest (e.g., social functioning and reading proficiency) serve as an overall 

estimate and represent the content of the items within a larger domain. In accordance with 

Messick (1993), content validity alone cannot be used to qualify validity. Additionally, 

Kane (2006) cautions that evidence based on subjective judgments by test developers tends 

to confirm their proposed score inferences.  

4.3.3 Criterion-related validity  

Criterion-related validity refers to predictive and concurrent validity. That is 

whether the measurements (e.g., the ESBA and the ORF) correlate to other relevant valid 

assessments used for the same purpose to predict future or current performance. In Study 2, 

predictive validity was examined by correlating the ESBA scores at pre-test with the 

SSRS-T scores at post-test. Furthermore, the concurrent validity of the ESBA scores was 

examined by correlating them with the SSRS-T scores from the same assessment time-

point. The predictive validity was examined in Study 3 by correlating the ORF scores at 

the first assessment time-point with the Norwegian national tests of reading proficiency 

(NTRP) at the third time-point.  

Criterion-related validity also focuses on how norms and cut-off points (specificity 

and sensitivity) are developed and how the norming sample represents the population that 

the assessment was designed for in terms of such characteristics as age, socio-economic 

background, and gender. In terms of predictive accuracy, norms and cut-off scores are 

essential elements of educational assessments. They are commonly used to determine a 

student’s scores in relation to a population of other students. Norms consider individual 

similarities and differences in such characteristics as socio-economic, socio-cultural, 

gender, and language background. The norms are examined to determine whether they are 

based on a representative sample of target students.  

Multiple procedures (specificity, sensitivity, positive and negative predictive, 

prevalence, and accuracy) are typically used to increase an assessment’s predictive 
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accuracy of scores for students at-risk of failure. Such procedures include analyses of 

methods to minimize the probability of misclassification and to establish observed scale 

cut-off scores to make appropriate inferences. To evaluate an assessment’s screening 

ability and identify the “right” students, it is important to determine the test’s sensitivity 

for yielding “true positives” and the specificity for yielding “true negatives”. Thus, it is 

important to establish the cut-off point that best determines whether a student is considered 

to have difficulties that may require further attention.  

Norms and cut-off scores for the measurement of social functioning using the 

ESBA measure were not established in Study 2. This is because definitions of appropriate 

social behavior may differ from one school context to another, depending on the variety of 

students’ socio-cultural characteristics. Therefore, it is hypothesized that any universal 

norms and cut-off points defined for the ESBA measure will probably be incomplete and 

unfair. However, the measure does capture the variability in students’ social behavior, 

which is the greatest source of teachers’ concern. The Norwegian adapted ORF measure 

includes tables of calculated percentile ranks for Grades 2 to 5 based on the sample (n = 

2,228) included in Study 3 (see Appendix B). However, due to the purpose of Study 3, 

appropriate cut-off scores for the ORF measure have not yet been determined for the 

Norwegian adaptation. 

4.3.4 The unified concept of validity 

Although each of the three validity concepts (construct, content and criterion-

related validty) is useful, Messick (1993, 1995) argues that they should not be considered 

in isolation since they are complimentary and should therefore be viewed as a unified 

concept. The unified concept of validity refers to the appropriateness, meaningfulness, and 

usefulness of inferences based on scores (Messick, 1993, 1995). Hence, construct validity 

includes aspects of content and criterion-related validity and is therefore seen to represent 

validity as a whole. Moreover, construct validity comprises several aspects that unify the 

validity of a score, including relevance, utility, and social consequences, which are issues 

of concern in all three forms of validity mentioned above. In accordance with Messick 

(1993, pp. 5-6), these aspects include content, substantive, structural, generalizability, 

external, and consequential aspects of construct validity, which function as general validity 

criteria for educational assessments. The unified concept of validity provides a broad view 

of issues that are not only essential for drawing and using score inferences but also focus 

on the correlation of test scores with specific criteria in particular contexts of populations 
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(Kane, 2006). Furthermore, the concept of validity emphasizes the general role of 

assumptions in score inferences and the importance of examining these assumptions and 

inferences (Kane, 2006). 

The types of validation mentioned above bring a consideration of both the source of 

justification and the function of the testing into the validity framework. The source of 

justification is either the evidence, for meaning implications, or the consequences, for 

value implications. The function of the testing is either the test interpretation or the test 

use. The unified concept considers both the meaning and value of the assessment’s 

interpretation and use. Based on evidence and rationales, to what degree, if at all, should 

the test scores be interpreted and used in the manner proposed? (Messick, 1993, p. 13). 

This overall question of validity and the role of assessments in terms of both the meaning 

and the use of scores from educational assessments of social functioning and reading 

proficiency is an important question throughout the three studies in this thesis. 

4.3.5 Domain model of construct validity  

As mentioned earlier, in validation studies it is important not only to define or 

develop an assessment of a given construct (e.g., the ESBA in Study 2 or the ORF in Study 

3), but to also determine whether the measure of the given construct relates in expected 

ways to a different measure of other constructs (e.g., the SSRS-T in Study 2 or the NTRPs 

in Study 3). The assessment construct is based on theories or factors derived from 

observations of specific sets of items thought to represent the construct. As such, the 

constructs are abstracts that describe the theories or observed items on which the 

assessments are based. In accordance with Benson and Hagtvet (1996, p. 84), it is essential 

to have both a strong theory of the given construct and an understanding of this theory in 

terms of the way the construct of interest is influenced by and influences other constructs.  

The measurement domain model shown in Figure 3 illustrates how different levels 

of variables within the theoretical (C1, 2, 3), empirical (E1, 2, 3) and measurement (M1, 2, 3) 

domains relate in the assessment validation process (see Benson & Hagtvet, 1996). In 

addition to the domain of constructs at the theoretical levels, it is important to 

operationalize the domain of the observable set of specific items from each of the 

constructs’ empirical domain and examine the relationship between them. It is, as 

described in Chapter 5.4.4, important to check our data against the theory which the 

constructs are based upon. The domain model is a way to structure the examination of 

model-fit. This said, for construct validation, it is important not only to develop assessment 
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scales that clarify the observable items but to carefully consider both the theoretical factor 

domain and the empirical domain (Nunnally, 1967 in Benson & Hagtvet, 1996).  

 

Figure 3. Measurement domain model (Benson & Hagtvet, 1996) 

 

In accordance with Messick (1993) there are two main threats to construct validity 

which an assessment construct may suffer from: (a) underrepresentation and (b) 

overrepresentation or construct-irrelevant variance. It is of importance to consider the 

extent to which the construct of interest is under- or overrepresented when establishing and 

using an assessment. Construct underrepresentation may occur because the assessment “is 

too narrow and fails to include important dimensions or facets of the construct” (p. 9). In 

construct overrepresentation, the assessment “is too broad and contains excess reliable 

variance associated with other distinct constructs as well as method variance such as 

response sets or guessing propensities that affects responses in a manner irrelevant to the 

interpreted construct” (p. 9). These threats to construct validity refer to the adequacy with 

which the construct domain is sampled.  
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5. Methodological Considerations 

In the following I first address the methodological overview of the research designs and the 

study procedures used to conduct the three studies presented in Papers I - III. Next, the 

variables and measurements included in the studies are briefly described. Then, the 

methods of analysis for each of the three studies and an overall methodological perspective 

on quality evaluation in terms of psychometric properties are reviewed. The methods for 

dealing with missing data are presented. Finally, the ethical perspectives of the studies are 

brought into focus. 

Several aspects of construct validity and criterion-related validity are of particular 

importance in relation to evaluation of the quality of educational assessments investigated 

in this thesis. To address the various research questions, multiple methodological 

approaches to quantitative design, samples, procedures, measures, and statistical methods 

of analysis were used in the three studies. In the following sections, the methodological 

considerations of these studies are outlined in greater depth than in each of the separate 

papers.  

5.1 Designs 

All three studies are based on multiple quantitative, observational research designs. In 

Study 1, we used a systematic review design (i.e., survey, systematic literature review, and 

evaluation review) to obtain an overview of the educational assessments used in 

Norwegian elementary schools and to evaluate their quality. In Study 2, we used a test-

retest design with two time-points 8 weeks apart to validate the ESBA measure. For Study 

3, we applied a longitudinal design to validate the ORF measure and examine students’ 

growth in oral reading fluency. In addition, a predictive and concurrent correlation design 

was used to examine the criterion-related validity of both the ESBA (Study 2) and the ORF 

(Study 3). 

5.2 Participants, Samples and Selection Procedures 

The data, which were collected solely for the present project, were obtained from multiple 

respondents (i.e., students, teachers, principals, and parents) in three samples from 

Norwegian elementary schools. Due to the need for the early identification of difficulties 

students may face in social functioning and reading, the sample was limited to elementary 

schools (i.e., Grades 1 to 6) in all three studies. The studies were approved by the 

Norwegian Center for Research Data (http://www.nsd.uib.no/nsd/english/index.html), 

http://www.nsd.uib.no/nsd/english/index.html
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which is the data protection official for educational research in Norway (Appendices C and 

D).  

The purpose of the Study 1 survey was to collect data from approximately 10% of 

Norwegian elementary schools. Based on previous research on response rates to online 

surveys, a lower response rate than for other data collection methods was expected (e.g., 

Baruch & Holtom, 2008; Cook, Heath, & Thompson, 2000; Nulty, 2008). Therefore, 15% 

of Norwegian elementary schools were randomly selected and invited to participate in the 

electronic survey regarding the use of social functioning and reading assessments (see 

Paper I for how the random sample was obtained). As expected, we obtained a low 

response rate; 57% of the invited schools (n = 234), which represented 10% of the total 

number of Norwegian elementary schools, completed the survey in the 2014-15 school 

year. 

For Study 2, a random sample of 100 of the 234 schools that participated in Study 1 

was selected to provide data on students’ social functioning. A total of 151 classroom 

teachers in 31 schools (Grades 1 to 6) agreed to participate. Based on parents’ written 

informed consent, we randomly drew a total of 793 students from the class lists that the 

schools provided. Each teacher assessed approximately 5 to 7 of their students using the 

ESBA and the SSRS-T at two time-points during spring 2015. In addition, 524 parents 

provided demographic information about the students (see Paper II, Table 1).  

In Study 3, a different sample of schools was used. Through a strategic selection 

process, 21 schools in rural, urban and suburban communities across all Norwegian 

regions, and a total of 2,228 students in Grades 2 through 5 were included. A previous pilot 

study in the 2010-11 school year resulted in the use of the ORF-Norwegian adaptation in 

elementary schools implementing a schoolwide, multi-tier RtI model (Fuchs & Fuchs, 

2007; Gresham, 2007) and in trained reading teachers who could administer the ORF 

measure (Meek-Hansen & Arnesen, 2015). An invitation to participate in Study 3 was sent 

to those schools. Interested schools were then invited to an information meeting with the 

researchers. Twenty-one schools agreed to (a) collect ORF data for students whose parents 

had provided informed written consent and (b) submit data for a given plan. Data were 

collected by trained reading teachers at three time-points during the 2012-13 school year. 

The number of participants in each of the three studies is shown in Table 1.  
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Table 1. Number of participants in Studies 1 to 3 

 Study 1  Study 2  Study 3   

 Grades 1 to 6  Grades 1 to 6  Grades 2 to 5  Total 

Schools 234  31*   21  255 

Teachers   151    151 

Students (Girls/Boys)   793 (403/390)  2228 (1069/1159)  3021 (1472/1549) 

Parents   524    524 

Note. * These schools are from the same pool as Study 1. 

 

Because students were involved in Studies 2 and 3, written informed consent was 

obtained from the parents of all participating students. The consent was translated into the 

appropriate languages (e.g., English, Lettish, Polish) required from the participating 

schools to ensure that all parents would understand the purpose and expectations of the 

study. 

Socio-demographic background information for the participating schools was 

obtained from Statistic Norway’s public databases and from the schools. In addition, 

information (i.e., gender, age, siblings, SES, etc.) on participating students and teachers 

was obtained from parents and teachers. Table 2 presents an overview of the relevant 

demographics for the three studies. 

 

Table 2. Overview of demographic information collected for Studies 1 to 3 

 Study 1 Study 2 Study 3 

Teacher gender X X  

Students gender  X X 

Student age/grade X X X 

Bilingual   X X 

Special education/IEP  X  

Family income  X  

Siblings  X  

Parents education  X  

School size X   

SES in the area X X X 
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5.3 Methods and Measures 

The constructs of the ESBA and the ORF are based on theories, as described in the 

previous chapters. Because the two measures were developed within an American school 

context and the language constructs of one culture do not necessarily fit another, 

Norwegian cultural and linguistic adjustments were performed prior to the validation 

studies (Arnesen et al., 2013; Meek-Hansen & Arnesen, 2015). The ORF measure and its 

relationship with national tests and compulsory assessments of reading proficiency (NTRP) 

and the ESBA scale and its relationship to the SSRS-T were adapted and examined. 

General information regarding the methods and measures used to collect the data reported 

in the three papers are described in the following sections. More specific information about 

the measures and their psychometrics are reported in Papers I through III, and in the next 

sections. 

5.3.1 Evaluation of assessment quality (Study 1) 

For Study 1, we used survey, literature review findings and the review model for 

the description and evaluation of psychological and educational tests developed by the 

European Federation of Psychologists' Association (EFPA). 

Survey 

A survey is a specific type of field study that involves collecting data, through the 

use of a questionnaire, from a sample of elements drawn from a well-defined population 

(Visser, Krosnick, & Lavrakas, 2000, p. 223). For the survey in Study 1, an electronic self-

administered questionnaire was developed (Appendix E). This provided a way to collect 

information from the 234 elementary schools across the country regarding the use of 

educational assessments for social functioning and reading. The questionnaire was piloted 

with a panel of teachers (to determine face validity) and adjusted before it was sent to the 

schools. Completion time for the questionnaire was projected to be approximately 5 to 8 

minutes. Each school was asked to list the assessments they used, if any. For any 

assessments used, the school was requested to indicate (a) how often the students were 

assessed (i.e., > 3 times per year; 3, 2, or 1 time(s) per year; < 1 time per year), and (b) 

whether the information provided by the assessments was used for instructional decisions 

(i.e., yes, no, don’t know). The survey provided an overview of the relevant educational 

assessments that the schools reported using and that were included in the evaluation of 

assessment quality in Study 1.  
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Systematic review of literature 

The rationale for including a systematic literature review in Study 1 was to collect 

empirical evidence, gathered in the survey, that identified state-of-the-art assessments. In 

accordance with the Cochrane Collaboration (http://handbook.cochrane.org/), a systematic 

literature review should have clearly formulated questions that use systematic and explicit 

methods to identify, select, and critically appraise relevant research and collect and analyze 

data from the studies that are included in the review. The pre-defined procedures that 

guided the review in Study 1 used the general key characteristics proposed by Gough, 

Oliver, and Thomas (2012), and Green et al. (2011). Specifically, these procedures were 

outlined in a protocol developed for the study in which the systematic literature review was 

created (Moher et al., 2015). It included (a) a clearly stated set of objectives with pre-

defined eligibility criteria for study participation; (b) an explicit, reproducible 

methodology; (c) a systematic search that attempted to identify all studies that would meet 

the eligibility criteria; (d) an assessment of the validity of the findings of the included 

studies (e.g., through the assessment of risk of bias); and (e) a systematic presentation and 

synthesis of the characteristics and findings of the included studies (see Appendix F and 

Paper I). In addition, the eligibility criteria were pre-specified (see Paper I, Figure 1) to 

answer the study’s specific research questions. 

The EFPA evaluation review model 

One of the main goals of Paper I was to evaluate the quality of the assessments that 

were reported as being used in the survey and identified through the systematic literature 

review. As previously mentioned, we followed the procedures of the EFPA review model 

(Evers, Hagemeister, & Hostmaelingen, 2013; Evers, Muñiz, et al., 2013). The EFPA uses 

a test review form with international standards and notes for reviewers that consists of two 

main sections for examining the quality: One is a description of the assessment, and the 

other is an evaluation of the assessment’s quality (see Appendix A).  

The description section provides step-by-step details of all the features of the 

evaluated assessments: (a) a general, non-evaluative description including factual 

information for identifying the assessment: name of assessment, authors, publishers, and 

date of publication and adaptation; (b) a classification based on the developer’s 

description, including content domains, intended areas of use, intended population, number 

of scales and description of variables, item format, intended usage and administration 

modes, and required administration time; (c) measurement and scoring as described by the 

http://handbook.cochrane.org/
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developer, including scoring system and procedures, scales used, and score transformation; 

(d) a description of generated reports, including computer reports, media, complexity, 

structure, and context sensitivity; and (e) conditions and costs.  

The evaluation section of the test review form includes steps for rating the quality 

of the following domains: (a) the explanation of the rationale, presentation and information 

provided, such as the theoretical foundations of the constructs, test-development 

procedure, content validity, relevant research, comprehensiveness and clarity of 

documentation, and the provided procedural instructions; (b) test materials, such as paper-

and-pencil, computer-based, and web-based, in terms of ease of understanding 

tasks/instructions, item formulation, design, and clarity of graphical content; and (c) the 

psychometrics of the assessments supplied by the publishers, authors, and literature review.  

The adequacy of the information related to validity, reliability and norms is scored 

using a rating system that provides descriptions with anchor points. The rating system 

includes a 4-point scale (i.e., 1 = Inadequate; 2 = Adequate; 3 = Good, 4 = Excellent). In 

addition, it consists of ratings of “n/a” if an attribute is not applicable, or “0” if the attribute 

cannot be rated due to insufficient information. Any assessment with one or more scores of 

“0” or “1” is considered potentially unsafe to use and does not meet the minimum standard 

to be recommended. In addition to the abovementioned domains, the evaluation of the 

instruments is based on the overall quality score of (a) norms, in terms of norm-referenced, 

domain-referenced, or criterion-referenced interpretations including sample groups, sample 

sizes, local norms, and age of the norms; (b) reliability, consisting of internal consistency, 

test-retest or temporal stability, parallel or alternate forms, and inter-rater reliability; (c) 

validity, including construct validity, content validity, and criterion-related validity; (d) 

quality of computer generated reports; and (e) final evaluation summarizing 

recommendations, appropriateness and other critical information.  

5.3.2 Social functioning (Study 2) 

The social functioning of students in Grades 1 to 6 (ages 6 to 12 years) was rated by 

their teachers using the Norwegian versions of the ESBA 12-items scale (Pennefather & 

Smolkowski, 2015) and 57 items from the teacher version of the SSRS (Gresham & Elliot, 

1990). Due to the validation aim of the ESBA, the Norwegian version of the SSRS-T, 

which was previously adapted and validated (Ogden, 2003), was chosen as the external 

outcome measure for the ESBA study. At the time of the study, the SSRS-T was the only 

relevant instrument that had been validated in a Norwegian context. Therefore, it was used 
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in Study 2.The ESBA scale and the SSRS-T measure administered to the participating 

teachers are shown in Appendix G. 

The ESBA 

The original ESBA scale, which was developed for American students in 

kindergarten through Grade 3, has been translated into Norwegian. Each of the 12 items 

are positively stated and cover aspects of students’ social functioning in school that may 

impact their social and academic learning, relationships with others, motivation and 

engagement in school. The scale is constructed to assess the social behaviors that teachers 

associate with students’ success. The screener uses a 3-point scale (i.e., 3 = often/has 

mastered the skill; 2 = now and then/needs improvement; 1 = seldom/never/ skill needs to 

be taught). The items used to monitor progress are the same ones used for the universal 

screening but use a more finely meshed, incremental 6-point scale to rate the students’ 

progress after social skill interventions based on information derived from the 3-point 

screening scale. During the process of piloting and adapting the ESBA for Norwegian 

schools (Arnesen et al., 2013), the face validity of each item was evaluated by an expert 

panel of teachers. The panel found the items highly relevant for use in all elementary 

grades. The ESBA screener was applied to students in Grades 1 through 6. 

The SSRS 

The SSRS is a package of rated items for kindergarten, elementary and middle 

school students and is available in three versions: 1) the SSRS-T for teachers, 2) the SSRS-

P for parents, and 3) the SSRS-SEF for students in Grade 3 and up. For the purpose of 

Study 2, the SSRS-T was used. It includes three subscales: (a) social skills, (b) problem 

behavior, and (c) academic skills. The social skills scale comprises 30 items in three social 

skills domains (i.e., assertion, cooperation, and self-control). The problem behavior scale 

consists of 18 items within three sub-domains (i.e., externalizing behavior, internalizing 

behavior, and hyperactivity). Both the social skills scale and the problem behavior scale 

ask teachers to rate how often the students’ skills are observed on a 4-point scale (i.e., 4 = 

very often; 3 = sometimes; 2 = rarely; 1 = never). The academic skills scale comprises 9 

items in which the teacher rates each individual student compared with the other students 

in the classroom using a 5-point scale (1 = lowest 10%; 2 = almost lowest, 20%; 3 = 

average, 40%; 4 = almost highest, 20%; 5 = highest 10%). 
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5.3.3 Reading proficiency (Study 3) 

The students’ reading proficiency in Grades 2 to 5 (ages 7 to 11 years) was assessed 

using age-specific, passages from the ORF measure (Appendix H) across one school year 

at three time-points in an individual setting. Additionally, we obtained the students’ scores 

on the NTRP.  

The ORF 

The ORF measure is a widely used subtest of the Dynamic Indicators of Basic 

Early Literacy Skills (DIBELS) in the United States. Numerous studies have found the 

measure to be a valid and reliable predictor of students’ reading development (e.g., 

Reschly, Busch, Betts, Deno, & Long, 2009). The construct of the ORF measure is based 

on theories of reading development (see Chapter 2 and Paper III). Nevertheless, despite its 

prevalence in the United States, this particular measure has never been adapted to a 

European setting with a semi-transparent orthography (e.g., Norwegian). The design and 

administration procedures of the ORF measure were adapted from an American school 

context to a Norwegian school context. However, the 36 passages used for screening and 

the 60 passages used to monitor progress were originally Norwegian written passages 

calibrated for students in Grades 2 to 5. Student scores based on the number of correct 

words read aloud per minute on 9 passages (3 passages at each of the 3 test-points) for 

each of the four grades across the year were obtained. The overall purpose was to (a) 

identify students who may need additional reading intervention, and (b) monitor progress 

toward instructional goals. Screening assessments are designed to be used at three time-

points during each school year (fall, winter, spring). The passages for progress monitoring 

are used to assess students’ responses to interventions based on the screening data. For the 

purpose of Study 3, the screening passages were used. The measure provides percentile 

ranks at each measurement time-point. Usually, scores below the 20th percentile indicate 

high risk, scores between the 20th and the 40th percentiles indicate moderate risk, and 

scores above the 40th percentile indicate low or no risk (see Appendix B). Cut-off scores 

were not calculated for the ORF screener within this study. 

The National Tests of Reading Proficiency 

The National Tests of Reading Proficiency (NTRP) are compulsory tests and 

assessments. NTRP data were collected for the participating students and transferred by the 

schools’ data manager to an Excel spreadsheet designed for the study. In Norway, national 

tests and assessments are group-administered once per year: 2nd and 3rd graders are 
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assessed within a two-week period in the spring and 5th graders are assessed at one 

occasion in the fall. Because the 4th graders at the time of the study, were not administered 

a national reading test, the 5th graders’ NTRP scores (that is, the scores for the 4th grade 

group, who started Grade 5 in the fall) were used for the analyses. See Appendix B in 

Paper III, for more specific information about the NTRP. 

5.4 Statistical Methods of Analysis  

Because the research questions examined in this thesis considered the use of educational 

assessments and their psychometric properties, multi-statistical methods of analysis were 

required. A description of the methods that were chosen to derive the specific empirical 

results that were relevant to the research questions is presented in this section.  

5.4.1 Descriptive orientation 

Descriptive statistics requires a process of mapping out how something is occurring 

and what is occurring rather than why (Rosenthal & Rosnow, 2009). The survey data, the 

results of the systematic literature review, and the EFPA evaluation of the assessments 

used are described and summarized in Paper I. These data were of a descriptive nature and 

reviewed information obtained through the systematic literature search that analyzed the 

original measurement data. These descriptive data allowed us to present the findings in 

easily accessible tables and figures that include sample sizes, the number of schools using 

assessments for social functioning and reading, the percentage use of each reported 

assessment, a flow chart of the systematic literature search, descriptions and characteristics 

of the assessments, and an overview of material quality and documented psychometric 

properties (see Paper I). Demographic information and descriptive statistics, including 

sample sizes, reliability coefficients, means, standard deviations, minimum and maximum 

scores, skewness, and kurtosis, are presented for Study 2 (see Paper II, Tables 1 to 6) and 

Study 3 (see Tables 1 to 8 and Appendices A to C in Paper III). 

5.4.2 Inter-rater agreements 

Inter-rater agreement provides a way to score the level of agreement and 

disagreement between two or more assessors’ ratings of the same individuals on the same 

measures or of the same measures for the same evaluation procedures (e.g., Study 1). This 

is critical for reporting reliability because it relates to accuracy and variability (Crocker & 

Algina, 2008). For the purpose of Study 1, we conducted a variance component analysis of 

the overall indicator ratings for the assessments’ material qualities and psychometric 
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qualities, as recommended by the EFPA. This allowed us to better understand the sources 

driving differences in ratings and disagreements among the assessors (see Paper I).  

5.4.3 Multilevel analysis – intra-class correlation 

As a result of the participant selection process for Study 2, the students were nested 

in classrooms and schools, which might violate the independence of the data. Therefore, 

we obtained intra-class correlations (ICC) using a three-level model to examine whether 

this dependence impacted the results. In this case, the ICC was used to measure the extent 

to which members of the same category (i.e., students in the same classroom in the 

schools) are more or less similar to each other (Cohen, Cohen, West, & Aiken, 2003). The 

ICC obtained in Study 2 measured whether students in the same classroom and at the same 

school were rated differently on the ESBA scale by their classroom teachers compared 

with students in the other participating schools. The ICC was calculated at both the 

classroom level and the school level after both pre-tests and post-tests (see Paper II, pp., 

10-11). 

5.4.4 Common factor model – structural equation modeling 

Factor and item analysis allow an evaluation of the stability, internal consistency 

and equivalence of scale items and the correlation between them (Brown, 2015; Kline, 

2015). Structural equation modeling (SEM) was used in Studies 2 and 3 to estimate the 

relationship between the observed variables (manifest variables) and the underlying 

constructs (latent variables). The latent variables typically used as psychometric 

measurement factors in SEM represent the shared variance of the observed variables. In 

other words, several observed variables have "something" in common that "moves 

together" in a common unobservable latent variable. However, a prerequisite for this is that 

the indicators of the constructs correlate sufficiently to provide evidence that something is 

shared (Little, 2013). This is called the common factor model and is used to describe 

variability among correlated observed variables or indicators in a lower number of latent 

factors. In contrast to observed measured variables, which typically have some 

measurement errors, unobserved latent variables do not have measurement errors since 

those are accounted for in the model (Kline, 2015).  

For the purpose of Study 2, in which the ESBA scale was adapted and validated for 

a new cultural context (from American to Norwegian), a common factor model was used. 

An exploratory factor analysis (EFA) and a confirmatory factor analysis (CFA) within an 

SEM framework based on the common factor model were conducted (see Paper II). For the 
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purpose of Study 3, second-order latent growth curve modeling within an SEM framework 

was used to examine (a) the longitudinal measurement invariance of the ORF measure, (b) 

the growth in oral reading fluency within and across Grades 2 to 5, (c) the relative stability 

of the ORF measure, and (d) the relationship between the ORF measure and national tests 

of reading proficiency (see Paper III). 

EFA and CFA  

In psychometric evaluations of multiple-item assessments that include construct 

validation, the common factor model with both an EFA and a CFA is commonly used 

(Brown, 2015). In the common factor model, “each indicator in a set of observed variables 

is a linear function of one or more common factors and one unique factor”, and the 

variance of the indicator is split into a common and a unique variance (Brown, 2015, p. 

11). The common variance is based on an estimate of the variance shared with other 

indicators in a scale and is accounted for by a factor. The unique variance is a combination 

of the reliable variance and the random error variance in a specific indicator. However, the 

EFA and the CFA differ fundamentally. The EFA is generally not a part of the SEM but is 

an exploratory technique that uses procedures to derive factors. In contrast with the CFA, 

the EFA does not require specific hypotheses regarding which indicators correspond to one 

or several factors. Given this, the CFA requires a strong empirical or theoretical foundation 

to specify and evaluate the factor or factors in the model.  

In the EFA, the indicators are allowed to load on one or more factors that are 

unrestricted and not predefined (Kline, 2015). Brown (2015, p. 12) clarified the 

relationship between the EFA and CFA by saying, “EFA is typically used earlier in the 

process of scale development and construct validation, whereas CFA is used in later phases 

after the underlying structure has been established on prior empirical (EFA) and theoretical 

grounds” (Brown, 2015, p. 12). Based on Brown’s clarification, an EFA of the ESBA pre-

test items was used to identify the factors underlying the Norwegian version and thus 

examined the construct validity of how well the items measure what they are theoretically 

meant to measure. The CFA of the post-test ESBA items was used to validate the factor 

structure established at the pre-test using the EFA (Paper II).  

Longitudinal growth factor structural equation modeling  

When examining developmental processes (e.g., student reading proficiency in 

Study 3), longitudinal latent growth curve models offer a particularly useful way to predict 

and explain individual differences in growth curves and changes over time (Duncan, 
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Duncan, & Stoolmiller, 1994; Little, 2013; Rogosa, Brandt, & Zimowski, 1982; 

Stoolmiller, 1995). As for the latent variables explained above, latent growth analysis 

provides accurate estimates that are controlled for measurement error if the same measures 

are used for the same group over time (Kline, 2015; Li, Duncan, Duncan, & Acock, 2001). 

Thus, the use of latent variables to measure stability over time allows the analysis of the 

common variance without measurement “disturbances” (Little, 2013; Kline, 2015). This 

results in an ability to not only estimate the relationship between latent variables but to 

make those estimates without measurement errors.  

Growth curve models are useful for examining both the rate and the shape of the 

changes that characterize specific groups (e.g., students across grades). Moreover, these 

models are characterized by the translation of sets of intercepts and slopes for the whole 

sample of individuals into the mean intercept and slope and their distributions (Little, 

2013). In accordance with Duncan, Duncan, and Stoolmiller (1994), a developmental 

model for a sample of individuals should reflect individual differences in the slopes and 

intercepts of straight lines if the trajectories are well described by a collection of those 

lines (e.g., Figure 4, Paper III). Although latent growth models have the same strengths as 

other models within SEM (i.e., they test the adequacy of hypothesized growth, incorporate 

covariates, and correct for measurement errors in observed variables), several requirements 

should be taken into consideration: large samples; multi-normally distributed variables; 

changes that are systematically related to the time intervals (i.e., the individuals should be 

observed at approximately the same time, and the number and intervals of measure 

occasions should be the same for the whole sample) (Duncan et al., 1994). As mentioned 

earlier, for the purpose of Study 3, a second-order latent growth curve model was 

established in which the second-order factors (the intercept and the slope) were extracted 

from the covariation among the first-order constructs (the three ORF factors at different 

time-points), and the first-order factors were extracted from the observed variables (unique 

ORF passages) at each of the three measurement occasions (Paper III).  

Estimation methods 

Maximum likelihood (ML) is the most commonly used estimation method within 

SEM for the analysis of continuous variables (Brown, 2015; Kline, 2015; Little, 2013). 

The estimates in ML simply maximize the likelihood that the observed data were drawn 

from the population and that the distribution is based on continuous variables and assumed 

to be normal. Thus, ordinary ML can not be used to estimate models with categorical 
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variables or non-normal data. In Study 2, a normal distribution of the ESBA scores was not 

assumed, because the ESBA measure has only three ordinal values. The measure captures 

the variability in behaviors that teachers are most concerned about (i.e., mastered; needs 

improvement; needs to be taught). This is why ordered categorical analysis procedures are 

used for the EFA and the CFA; they account for the potentially non-normal data that result 

from such a measure. Other analytical procedures, such as correlations, are fairly robust to 

non-normal distributions, and their consistency leads to confidence in their results. Hence, 

the factor analysis ML estimation with robust standard errors (MLR), which produces 

unbiased estimates for models with categorical outcomes (Brown, 2015), was used with 

Mplus (Muthén & Muthén, 1998-2012). In Study 3, a full-information ML estimation was 

used with the lavaan package (Rosseel, 2012) in the statistical software environment R to 

handle missing data and make use of all available information for each individual. 

Model fit 

It is important not only to trust the data and determine how these fit the 

hypothesized model but to check the data against the theory upon which the constructs are 

based. The domain model by Benson and Hagtvet (1996) presented in Chapter 4 is one 

way to structure a model to compare the relationship between the different estimated 

constructs or factors at a theoretical level and between the factors and the different 

observed variables at the measurement and empirical levels (see Figure 3). Different 

models within SEM require different indices or measures of fit based on a statistical and/or 

a modeling approach for which a range from relative fit to absolute fit can be classified 

(Little, 2013). Although there are no strict rules for determining goodness of fit, a key may 

be how well the measurement model (e.g., factor loadings and factor correlations) can 

reproduce the observed relationship among the indicators (Brown, 2015).  

The most commonly used measure for evaluating model fit relies on a statistical 

approach, namely, the chi-square (χ2) goodness-of-fit test (Brown, 2015). The χ2 is a 

significant test for evaluating the model against the data. In other words, it is used to 

determine whether the observed data are consistent with or different from the model. 

However, the χ2 difference test is sensitive to sample sizes. That is, large samples will 

nearly always be significant and can lead to the rejection of a highly satisfactory model, 

whereas small samples can lead to the acceptance of models with many misalignments. 

Moreover, the χ2 difference test is a test of exact fit. That is, if there is no difference 

between the estimated model and the observed data, the 0-hypothesis must be accepted. 



44 

Therefore, to evaluate the relative degree to which a given model fits the data, an 

alternative modeling approach has been developed. This approach includes several fit 

indices that incorporate absolute and relative fit measures. 

The root mean square error of approximation (RMSEA) uses a saturated model and 

provides an absolute fit ≤ .05 and an acceptable cut-off value of approximately .08 (Brown, 

2015; Little, 2013). Another measure of absolute fit is the standardized root mean square 

residual (SRMR), which considers a range of values between .00 and 1.00. The smaller, 

the value the better the model fit; .00 equals a perfect fit, and values below .08 are 

generally recommended (Brown, 2015; Little, 2013). The Comparative Fit Index (CFI; Hu 

& Bentler, 1998) and the Tucker–Lewis Index (TLI; Tucker & Lewis, 1973) compare the 

models against a baseline model that has uncorrelated observed variables values. Whereas 

the CFI is normed with values between .00 and 1.00, the TLI is not and can have values 

outside the CFI range. The recommended CFI and goodness-of-fit values are ≥ .95 (Brown, 

2015). 

Model fit indices are unavailable from ML methods used with categorical outcomes 

or when non-normal data is not assumed. Since Study 2 included both categorical and non-

normal data, model parameters with robust ML methods and model fits with robust 

weighted least squares were estimated for both the EFA and the CFA. The EFA used the 

oblique rotation geomin, which allows correlations between factors (Browne, 2001). 

Because model fit criteria were unavailable for the EFA with categorical data, criteria for a 

CFA of categorical data were adopted from Schreiber et al. (2006) using CFI and TLI. 

However, no criteria value for the SRMR for categorical data has been suggested. In Study 

3, the χ2 difference test and the goodness-of-fit indices RMSEA, SRMS and CFI were 

used. 

5.5 Missing Data 

According to Little (2013), missing data are not problematic per se, but a problem could 

arise depending on the way missing data are treated. Missing data may bias estimations 

and decrease statistical power. Missing data may be (a)  missing completely at random 

(MCAR) due to unpredictable reasons and unrelated to any variables of interest, in which 

case bias is non-existent; (b) missing at random (MAR) due to predictable reasons and 

related to variables of interest, but these can be accounted for by other variables, and bias 

is recoverable; or (c) missing not at random (MNAR) as a result of systematically missing 

data (i.e., a subject’s levels of a particular variable), and related to variables of interest that 
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cannot be accounted for by other variables, thus yielding bias (Little, Jorgensen, Lang, & 

Moore, 2014; Rosenthal & Rosnow, 2009). The ML estimation provides a procedure for 

dealing with missing data (Brown, 2015).  

In the studies presented in this thesis, several mechanisms of missing data had to be 

accounted for. First, as previously mentioned, the survey had an expected low response 

rate (57%). The survey included descriptive data only, and missing data were explained by 

the extent to which they were representative (Paper I). Second, in Studies 2 and 3, data 

were MAR. In Study 2, however, 2.4% and 11.5% of the participating students’ data were 

missing at pre-test and post-test, respectively. Therefore, students without data at each 

time-point were excluded from the analysis. However, we did not expect these missing 

data to bias our findings (see Paper II). To account for the missing data in Study 3, the full 

information maximum likelihood (FIML) was used (see Paper III). The FIML approach 

restores power in cases of both MCAR and MAR and directly adjusts the parameter 

estimates to reflect the values that would have occurred without missing data (Little et al., 

2014).  

5.6 Ethical Perspectives 

Reporting research results and acquired knowledge requires a high degree of ethical 

discretion and compliance with formal guidelines and legislation. The Norwegian National 

Committee for Research Ethics in the Social Sciences and the Humanities (NESH, 2016) 

defined guidelines for research ethics in the Research Ethics Act (2007). To pursue the 

indisputable demand for humility and fundamental respect for the work of others - and 

report these in a fair and worthy manner based on ethical-theoretical principles - several 

ethical considerations are reported as they relate to the three studies in this thesis.  

First, evaluating the quality of other researchers' work, as was done in the review study 

(Study 1), could present an ethical dilemma. This is due to the disclosure of different 

quality levels or ratings derived from the assessment instruments that might favor some 

researchers and disfavor others. Another possible ethical dilemma involves the potential 

attention resulting from new knowledge gained through the study and how decision-

makers and school authorities use that information. 

Second, since the research project targets students and directly involves information 

about their social functioning and reading proficiency, it is critical to consider the 

associated ethical aspects. Hence, Studies 2 and 3 were approved by the Norwegian Social 

Sciences Data Services (NSD), and privacy is ensured through the Personal Data Act 
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(Appendices C and D). All personal information was unidentified and treated with 

confidentiality. Participation was voluntary and required written informed consent from 

parents and the provision of information to the students about what participation entailed. 

This included the right of the students, the parents, and the schools to withdraw from the 

project at any time. In the current studies, the results are reported at the group level, which 

meets the strict requirement for anonymity.  

Third, regarding Studies 2 and 3, it was important to be strategic when planning 

what assessment information to obtain to predict developmental difficulties and how that 

information is used. Moreover, within these studies, it was possible to capture unintended 

findings and vulnerabilities related to students’ developmental and learning difficulties that 

required interventions. However, the main focus when reporting findings is on the benefits 

of learning for these groups. It is also important to consider whether participation in the 

study is in the best interest of the students and those demonstrating problems related to 

social functioning and reading (e.g., minority groups, low-performing or disabled 

students). If a student needs further diagnosis to determine the best fit for intervention, 

participation in the study could compromise the student’s growth and should be re-

considered. 
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6. Summaries and Discussion of Main Findings 

In this chapter, I summarize and discuss the main findings of the present research, 

specifically in terms of several aspects of the assessments’ validity that were explored in 

the three studies. Each of the three studies presented in Papers I - III contributes unique 

aspects to this focus area. The overall goals were to provide educational practitioners (i.e., 

teachers), leadership (i.e., principals, school leaders) and policymakers with (a) knowledge 

of educational assessments for both social functioning and reading proficiency, (b) new 

insights regarding the quality of the assessment practices and approaches used in 

Norwegian elementary schools, (c) evidence that can define and influence needed changes 

in schools’ assessment practices that in turn may impact students’ learning and 

development in social functioning and reading, and (d) additions to the pool of valid 

educational assessments for early identifying students’ difficulties in social functioning and 

reading. Due to the thesis’s overall objectives regarding the use and validity of educational 

assessments in elementary schools for the early identification of students’ social 

functioning and reading difficulties, the need for changes in practices and policies is 

discussed. The chapter ends with some perspectives of limitation of the presented studies 

and the need for further research. 

6.1 Assessing Social Functioning and Reading Proficiency (Study 1) 

Study 1 sought to investigate the quality of educational assessments for social functioning 

and reading proficiency that are currently used in schools. A survey of 234 Norwegian 

elementary schools revealed that 90% used reading assessments at least once a year, while 

31% used assessments to measure the students’ social functioning.  

6.1.1 Common use of assessments without documented evidence 

The most frequently used assessments, with the exception of the mandatory 

national tests, were teacher-made or had no documented psychometric properties. 

Moreover, we did not find any relationships between the schools’ use of assessments and 

their use of information derived from the assessments to guide instructional decisions. The 

analysis of the six EFPA evaluation elements found that none of the 3 included 

assessments of social functioning reported validation studies, while 11 of the 24 included 

reading assessments reported validation studies.  

Consistent with previous findings from systematic reviews of the quality of social 

skills and reading assessments conducted outside Norway (Cordier et al., 2015; Floyd et 
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al., 2015; Gotch & French, 2014; OECD, 2015; Swedish Council on Health Technology 

Assessment [SBU], 2014; Standards & Testing Agency, 2015), the results are challenging 

considering the importance of early identification of students’ specific difficulties to 

prevent severe difficulties from developing. Although similar findings could be expected in 

the current study, evidence from one country’s school context and culture cannot 

automatically be transferred to another (Borsa, Damásio, & Bandeira, 2012; van Widenfelt, 

Treffers, de Beurs, Siebelink, & Koudijs, 2005). Therefore, the replication of studies across 

countries is important both for increasing the pool of studies in the same field and for 

gathering evidence that fits within the context of the current study. 

6.1.2 Weak theory-based constructs and lack of pschometric evidence 

Theories underlying the constructs were partially described. Although the quality 

dimension of the test materials was good or adequate for approximately half of the 

assessments, there was no evidence to support the overall quality of the psychometric 

properties for the majority of the reviewed assessment documentation. Moreover, the 

findings question the trustworthiness of assessment practices in schools. Given the 

importance of strong theories that underlie valid constructs in high-quality assessments to 

ensure that they actually assess what they are intended to (Benson & Hagtvet, 1996; 

Merrell, 2009; Messick, 1993, 1995; Thorndike & Thorndike-Christ, 2014), the findings 

are critical and indicate a need for improvement. The weakness in construct theories and 

the lack of psychometric evidence are worrisome. First, the construct theories that impact 

the assessments’ validity are weak. The theories may not clearly indicate what constructs 

exist, if any; and if they do, they lack an understanding of the importance of 

communicating so. If a lack of transparency of the constructs used to assess students’ 

learning and growth is present, it may, to some degree, explain the teachers’ use of 

assessment information for instructional decisions without regard for the validity of the 

assessment tools. In line with Monsen (2013), it seems that a lack of awareness regarding 

the use of the assessments and what they actually measure may be present. This can be 

substantiated by Haug’s (2014) argument that knowledge regarding the situation for 

students receiving special education is not well developed or widespread in the Norwegian 

education system. 

Second, the lack of evidence to support the overall quality of the psychometric 

properties for the majority of the reviewed assessments is challenging. Supporting 

evidence is not only critical for selecting and using such assessments but is also needed to 
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address the lack of awareness among those who distribute assessments and use them 

without questioning their quality or validity. The lack of evidence does not necessarily 

imply that the psychometric properties are weak, but without evidence, it is unclear 

whether the psychometric properties of the assessment are supported. Moreover, 

challenges arise when information regarding psychometric properties exists but is not 

available to end-users (i.e., teachers, students, parents, school leadership). 

The results may be interpreted in light of an educational culture that lacks the 

competence to judge assessment quality. Hence, there may not be any general expectations 

that the quality of assessments will be explicitly stated (OECD, 2015; The Norwegian 

Ministry of Education, 2015). This is in line with Monsen (2013), who found that 

Norwegian teachers have low expectations of how reading assessments can be used to 

improve students’ learning and that they are uncertain and ambivalent about using the 

reading assessments. Moreover, this attitude toward assessments may be due to the absence 

of a tradition of using such procedures in schools or because the currently available 

assessments are considered too time-consuming (Elliot, Huai, & Roach, 2007; OECD, 

2007).  

6.1.3 The gaps in assessment practice and competence  

The current review confirms a gap between existing assessment practices and a 

practice that is likely to be more effective (see Chapter 3). To close this gap, there is a need 

for improved assessments for both social functioning and reading proficiency. In addition, 

there is a need for improved assessment competence, which could lead to changes in 

practices, principles, and policies at different educational levels. In general, the results 

indicate that the pool of reviewed assessments lacks valid instruments for assessing social 

functioning and reading proficiency. In particular, there is a need for valid assessment 

instruments to screen and monitor students’ progress in social skills and reading 

comprehension and guide instructional decisions in Norwegian schools. 

Moreover, the results indicate a need to promote students’ social well-being, 

academic learning and growth by providing teachers with evidence-based assessments that 

are brief and easy to use. In addition to the lack of psychometric evidence, the need for 

improvements can be explained by the finding that teachers typically assess students’ 

achievements in the areas of social functioning and reading using teacher-made 

instruments. Finally, the results might challenge current thinking regarding the commercial 
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test industry in terms of the development of educational assessment instruments that are 

high-quality, valid, not-for-profit, widely available, and easily accessible.  

6.2 Validation of the Elementary Social Behavior Assessment (Study 2) 

Building on the results of the review study presented in Paper I, Paper II set out to examine 

the validity of the adaptation of the ESBA screener for the Norwegian elementary school 

context. The psychometric properties of the ESBA were examined at two time-points in a 

sample of 793 students in Grades 1 to 6, rated by 151 teachers in 31 schools. The SEM 

used to examine the construct validity of the ESBA demonstrated that the data fit the 

construct’s underlying theories.  

6.2.1 Academic engagement and peer social relations 

In contrast to the study by Pennefather and Smolkowski (2015), which 

demonstrated a one-factor scale for the twelve items, the initial EFA of the current study 

suggested one or possibly two factors, and subsequent CFA at post-test confirmed the two-

factor model. The two factors, namely, Academic Engagement and Peer Social Relations, 

fit nicely with theories on the constructs of social functioning in terms of social behaviors, 

learning-related social skills and academic engagement that promote students’ social and 

academic competences, as defined in Chapter 2 (Al-Hendawi, 2012; Beauchamp & 

Anderson, 2010; Cordier et al., 2015; DiPerna, 2006; Gresham et al., 2010).  

In addition to the high correlation between all items and the total ESBA scale, the 

two factors and their subscales correlated highly at both pre- and post-test. Moreover, the 

estimated score reliabilities for both the full ESBA scale and the two factors’ subscales and 

the test-retest reliability produced strong values. Criterion-related validity, established with 

the SSRS-T, demonstrated concurrent and predictive correlations at both times for all 

students. All correlations were consistent after controlling for the students’ background 

variables. Moreover, the ICCs suggested that teachers across schools and classrooms rated 

students quite similarly.  

6.2.2 Consistency in teachers’ ratings of students’ social skills 

Consistent with Pennefather and Smolkowski (2015), the findings revealed that to a 

great extent, the teachers rated their students as having mastered (highest score) the 

specific social skills measured by each of the scale’s twelve items. Moreover, the high 

scores were expected because most students typically acquire basic social skills that 

promote fluent social functions in school, and relatively few struggle in this area (Bru, 

2011; Cummings, Kaminski, & Merrell, 2008; Hinshaw, 1992; Skogen & Torvik, 2013). 
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However, for the three-point scale, it can be hypothesized that the instrument produces 

ceiling effects, which might devalue the accuracy of the scores and affect the correlation 

sizes (e.g., Thorndike & Thorndike-Christ, 2014). Thus, to account for the potentially non-

normal data that arise from measures like the ESBA, the ordered categorical analysis 

procedures of the EFA and CFA were used. Other analysis procedures, such as 

correlations, are fairly robust to non-normal distributions, and because the results are 

consistent, there is confidence in the results. Moreover, it is likely that a more normal 

distribution of the data would emerge if a four-point scale had been used, such as the 

Norwegian validated SSRS-T (Ogden, 2003). 

The ESBA’s three-point construct is concerned with the extent to which teachers 

discriminate between the students who can perform or master the requisite social skills, 

those who struggle or need some support, and those who “can’t” or “don’t” perform the 

required social behavior. In accordance with Gresham (2002), these distinctions are 

important because the resulting instructional decisions can provide the students with 

specific support to improve their social functioning. Although a teacher may want his or 

her students to achieve mastery (and thus score high), the scale does not discriminate 

among those students who demonstrate acceptable through excellent performance (good, 

very good, or really awesome) in terms of social behavior. That is, teachers are not asked 

to discern differences in the skills of students who are not raising any concerns. However, 

teachers might wish to discriminate between those who are at risk and those who are 

struggling and need help. Therefore, the scale is constructed to capture the variability in 

social behaviors that teachers are concerned about, but it does not provide a defined cut-off 

limit. The scores that represent social functioning problems that indicate a need for help 

should be left up to the teacher within the actual classroom environment. In fact, teachers 

already know who among their students has achieved mastery for each skill and who has 

not; therefore, their judgments have been built into the scale. In that sense, any score below 

an approximate average that represents mastery would indicate some degree of problems. 

This said, the ESBA scale, which is derived from research that identifies prosocial 

behavioral skills in students that teachers consider important (Gresham, 2007; Walker & 

McConnell, 1995; Walker & Severson, 1992), can meet the needs for improving students’ 

social and academic achievements and promoting success in early elementary school when 

used for students with social behavioral difficulties (Haug, 2014; OECD, 2015; The 

Ministry of Education, 2009, 2017; Tyler-Merrick & Church, 2013). Consistent with 

previous research regarding the importance of social functioning and academic proficiency 
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to students’ success (e.g., Al-Hendawi, 2012; Gresham, 2007; McClelland et al., 2000; 

Sutherland & Wehby, 2001), the results suggest that the adapted ESBA screener is useful 

for providing teachers with information that can inform instructional decisions that 

promote students’ learning-related social skills.  

6.2.3 The ESBA is a valid screener to guide specific social skills intervention 

The two subscales of the ESBA screener, academic engagement and peer social 

relations, might allow teachers to specify particular skills in the domain in which students 

need supplemental support (Paper II). Thus, rather than focus on a cut-off score, the highly 

valid ESBA screener takes a different approach. That is, teachers respond to struggling 

students on the overall scale or the two subscales depending on (a) how many students 

need improvement in the same skill or (b) how many skills a particular student needs to 

improve. Then, interventions can be initiated immediately, and students’ progress on the 

specific skill can be monitored with the ESBA.  

Teacher-constructed assessments, which are the most commonly used social 

functioning assessments in Norwegian schools, tend to be biased and prone to 

measurement errors because teachers rate their students subjectively based on observations 

and common sense. In contrast, formative scales, such as the ESBA and the SSRS-T, allow 

teachers to use their experience-based knowledge to rate students’ skills using valid 

constructs based on strong theories. Although teachers may have different expectations 

regarding how students are capable of performing, the ICCs calculated for the ESBA scale 

in the present study indicate that teachers rate students quite similarly.  

6.3 Growth in Oral Reading Fluency (Study 3) 

Building on the results presented in Paper I, Paper III aimed to examine the psychometric 

properties of the adapted ORF for measuring the students’ reading decoding, accuracy and 

fluency in Norwegian, a semi-transparent language. The current ORF study is the first to 

use ORF passages developed for students in a school context outside the US. The unique 

Norwegian passages were created to assess students’ reading proficiency in terms of 

decoding, accuracy and oral reading fluency (Good & Kaminski, 2002; Meek-Hansen & 

Arnesen, 2015) and, in terms of reading difficulties, to meet the needs for improved 

knowledge regarding students’ reading development and reading assessments in 

Norwegian elementary schools  (Paper I).  
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6.3.1 Longitudinal invariance and a measure of growth in reading 

Second-order latent growth curve modeling was used to examine the longitudinal 

measurement invariance of the adapted ORF measure and the initial status and growth in 

oral reading fluency for 2,228 students in Grades 2 to 5. First, the findings indicated that 

all nine ORF passages at each grade level administered at three time-points during one 

school year indicated longitudinal measurement invariance, but some stood out 

empirically. This indicates the difficulty of developing passages with different content that 

still provide an equivalent measure (Cummings, Park, & Bauer Schaper, 2013). The unique 

concept of the ORF measure, which consists of passages with different content that 

measure the same construct, avoids retest effects. Moreover, in line with several ORF 

studies conducted in the US (e.g., Reschly et al., 2009), high relative stability of the ORF 

measure was found across the four grades.  

Second, the  initial status and growth in oral reading fluency were identified for the 

participating Norwegian students in Grades 2 to 5. Moreover, the oral reading fluency 

growth curve models demonstrated linear growth in Grades 2 and 3 and nonlinear growth 

in Grades 4 and 5. The initial individual differences varied more than the growth rates, 

which were positive but were greatest in Grades 3 and 4. Consistent with Baker and 

colleagues (2008), the findings demonstrated that the adapted ORF measure can help to 

identify struggling readers at an early stage and monitor their growth over time within the 

school year and across years. That is, students who initially fall behind can be given 

efficient early reading intervention within an RtI model that meets their needs for support 

(Burns, Silberglitt, Christ, Gibbons, & Coolong-Chaffin, 2016; Fuchs & Fuchs, 2007).  

6.3.2 The ORF measure - an indicator to identify reading dificulties for interventions 

The examination of the criterion-related (concurrent and predictive) validity of the 

ORF measure in relation to the NTRP revealed moderate to strong correlations in all 

grades. Notably, whereas the reliabilities found in the current Norwegian study were strong 

and similar to those of several studies conducted in the US (e.g., Ardoin et al., 2013), the 

criterion-related validity demonstrated a wider range of correlations between the ORF 

measure and external reading measures than the US studies did. That is, many of the 

subtests used in the NTRP might not be as good external measures of criterion validity as 

was originally thought. 

Analyses of the data by gender and ethnicity did not reveal any differences in the 

current study. Moreover, the findings were in line with recent curriculum-based ORF 
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studies, mostly conducted in an American school context in English and Spanish 

(Goffreda, & DiPerna, 2010). That is, the concept of the ORF measure seems to work as 

well for students in elementary schools in Norway as in the US. The adapted version of the 

ORF measure was found to be an important developmental indicator of reading proficiency 

and may be useful in identifying and monitoring students at risk of reading difficulties who 

could benefit from reading interventions.  

In contrast with summative and static high-stakes assessments and teacher-rating 

scales, the formative, curriculum-based ORF measure is a direct assessment approach that 

allows assessments of students’ responses to intervention at different tiers within a school 

(e.g., Burns et al., 2016). Given that the valid ORF construct is used to inform instructional 

decisions, it can potentially help to promote positive change for struggling students and 

minimize the gap between poor and proficient readers in the long run (Stewart, Benner, 

Martella & Martella, 2007). The risk of biases is reduced because the scores are based on 

the number of words a student reads correctly per minute. This aspect of the ORF measures 

the student’s reading proficiency in terms of decoding, accuracy, automaticity and fluency 

using connected text and does not allow any interpretation. However, inter-rater 

correlations among assessors would be important to calculate. This is also important for the 

qualitative aspect of the measure, which reflects the teacher’s observation of the student’s 

reading behavior and prosody during the test situation. The present study did not do so. 

Finally, consistent with the Simple View of Reading model (Gough & Tunmer, 

1986; Hoover & Gough, 1990), as well as previously findings from studies of oral reading 

fluency (e.g., Biancarosa & Shanley, 2016; Fuchs, et al., 2001; Rose, 2006; Smolkowski et 

al., 2016), the current study demonstrated that the ORF construct measures what it is 

intended to. Moreover, students’ oral reading fluency, in terms of their abilities to decode 

words in a connected text correctly with accuracy and automaticity at a fluent speed, 

allows efficiency and comprehensiveness in reading. The purpose of this study, however, 

was limited to investigating students’ growth in oral reading fluency and examining the 

psychometric properties of the Norwegian adaptation of the ORF measure and not a 

student’s ability to retell and comprehend the reading passages, as discussed below. 

6.4 Limitations of the studies 

The main limitations of the presented studies are described in each of the three papers. In 

addition, some limitations of the present research are noted as follows. First, the conducted 

research is limited to (a) a review of the quality of the psychometric properties of the 
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educational assessments of social functioning and reading used in Norwegian elementary 

schools, and (b) the validity of the adapted screening measures: the ESBA scale and the 

ORF measure. That is, although the ESBA scale and the ORF measure are designed for 

both screening and progress monitoring to guide instructional decisions, the thesis did not 

include intervention studies in which the assessments were used to measure students’ 

responses to the interventions. Further, the use of the Norwegian-adapted ESBA and ORF 

for monitoring progress was not validated within the studies in this thesis. 

Second, the response rate (57%) of the schools participating in the survey may 

impact the ability to generalize the results to schools not represented in the study. 

However, the main purpose of the study was to evaluate the quality of the assessments 

used in schools. It is reasonable to assume that the survey responses provide information 

regarding the instruments most commonly used in elementary schools to assess students’ 

social functioning and reading proficiency. Moreover, the systematic literature review 

(Paper I), which was the basis for the EFPA quality evaluation of the used assessments, is 

constrained by the lack of validation studies; it reviewed only documented information 

provided us from the publishers and not original data. In accordance with the EFPA review 

criteria, the few available original studies were old and therefore did not meet the required 

quality criteria for the validity evaluation. Therefore, we do not know whether these 

assessments would have been rated with higher psychometric qualities in new studies with 

new samples and modern test theories/methodology. 

Third, the ESBA validation study did not provide data regarding the participating 

teachers’ experiences with the ESBA scale. Moreover, the small number of participating 

schools may limit generalization to other teachers’ ratings of other students in other 

schools. However, the current study suggests that the participating teachers at different 

schools rated their students similarly. 

Fifth, the limited focus in the present research does not include the role of parents, 

the student-teacher relation or other significant factors (e.g., SES, mental health, cognition) 

which may impact a student’s learning and development outside and within the context of 

school. Therefore, we do not know if this limitation could impact the determination of 

possible variation in students’ scores. Finally, another methodological limitation concerns 

the use of appropriate ORF cut-off scores to identify some-risk and at-risk students for 

difficulties.  
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6.5 Conclusion and Further Perspectives 

The studies in this thesis contribute to the fields of educational assessment of students’ 

social functioning and reading proficiency and clarify the link between these two areas of 

learning and development. The three presented studies are the first of their kind in a 

Norwegian educational context and culture. Thus, they are unique contributions to the field 

of educational assessment instruments and add to the pool of knowledge of available 

evidence-based assessments. The ESBA and the ORF screeners may not only help to 

reduce the identified gap in assessment practices but may also expand the availability of 

high-quality, easy-to-use measures of social functioning and reading. 

As described in this thesis, the foundations of validity emphasize that assessments 

need theory-based constructs which are evaluated and adjusted to new cultural contexts 

with high quality (efficacy) to fit the practice (efficiency and meaningful) and to be 

recommended (useful). Hence, the presented thesis of the validity of educational 

assessments used in Norwegian elementary schools has outlined the importance of having 

both social functioning and reading proficiency as a main focus of students’ learning and 

development. To illustrate the importance of having assessments with high-quality 

psychometric properties, the three studies have not only been independent studies 

providing evidence to a Norwegian school context but also providing a framework for the 

model of change explained in Chapter 3. In addition, the evidence derived from the three 

studies and their underlying construct theories of social functioning and reading 

proficiency may contribute to the improvement of the quality and use of assessments for 

preventing failure for students at risk. Ideally, the studies may contribute to changes in 

practice in regard to selecting and using assessments for screening and monitoring progress 

to guide instructional decisions. 

In summary, the current work examined the importance of high-quality effective 

screening in early Norwegian elementary school and evaluated the assessments in current 

use and two screening assessments for social functioning and reading, namely the ESBA 

and the ORF. Its findings have practical implications; namely, that evidence-based 

assessment practices that are useful for teachers are not only important from an evaluation 

perspective but also from a pragmatic point of view. Schools have limited resources in 

terms of time, decreased budgets, limited skills, varying interests and staff time allocation. 

It is critical that changes in practices are based on evaluations of the quality of the 

assessment instruments; however, they must also be cost effective, efficiently organized 

and able to meet teachers’ and students’ needs. 
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To use the empirical findings and knowledge in a way that strengthens 

practitioners’ competence to promote student achievements, it is important that 

improvements to the assessments to be used are linked to educational practices and 

policies. There is, of course, no point in developing a screening procedure that includes 

high-quality assessments unless there are effective interventions that schools can use to 

support the students at risk of the development difficulties that the assessments identify.  

In addition to the above-mentioned implications for practices, the present studies 

derived further perspectives and suggestions for future research. First, due to the lack of 

information about the psychometric properties of the used assessments, a criteria list could 

be established and made available for schools to judge the quality of assessments to be 

chosen for specific purposes. Second, due to the lacks of high-quality assessments of social 

functioning and reading comprehension in particular, it will be of importance to develop 

assessments that are easy to use for screening, progress monitoring, and decision making. 

Moreover, it is also a need to develop social skill assessments for older students. Third, for 

the purpose of evaluating cut-off criteria of the ORF measure studies of sensitivity and 

specificity using ROC-curves will be of importance.  

Fourth, the relationship between social functioning and reading proficiency using 

data from the ESBA and the ORF scores will be of interest to study regarding identifying 

the co-occurrence of difficulties in both areas. Fifth, because analyses of progress 

monitoring of both the ESBA and the ORF measure were not undertaken in the present 

research, studies with larger representative samples are awaiting. Sixth, establishing a 

framework to promote competences of the quality and understanding of assessments in 

education for schools’ staff and leadership. Finally, establishing and organizing a three-

tiered model for assessment and intervention, namely the response to intervention (RtI).  

Taken together, the further perspectives and suggestions for future studies will be 

of importance for providing efficiently, equal and optimal support to students’ development 

of valuable skills that are integral to social and academic success. It is reasonable to 

question educational equity, where students have equal rights to develop their talents, 

abilities, engagement, and motivation to learn, when invalid measures are used. 

Consequently, questioning whether the education system is failing to provide teachers with 

knowledge about assessment constructs and professional training in using them to help 

their students develop essential skills and behaviors is timely. 
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Abstract 

Social functioning and reading proficiency are critical for success in school and society. 

Therefore, identifying students with such problems is important. This study has two parts: First, a 

survey to a random sample of 234 elementary schools about which instruments they use to assess 

reading proficiency and social functioning. Second, a systematic review of the quality of these 

instruments used international standards for examining quality of assessment instruments. The 

survey showed that schools more often assess and have more instruments available for reading 

than social functioning. The systematic review of the assessment instruments that the schools use 

revealed that the instrumental quality (e.g. how they looks like) was good or adequate, yet the 

quality of their psychometric quality is weak or undocumented. The findings demonstrate the 

need for a more thorough examination of psychometric properties of assessments to ensure their 

reliable and valid use for decision making at school.  

 

Key words: social functioning, reading proficiency, systematic review, educational assessment, 

psychometric quality 
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Assessing Students’ Social Functioning and Reading Proficiency: A Systematic Review of 

the Quality of Educational Assessment Instruments used in Norwegian Elementary Schools 

Every day decisions that impact students’ social and academic development are based on 

information derived from a variety of educational assessments conducted in schools. Such 

decisions can influence the students’ curricula, whether a student receives additional support to 

prevent and ameliorate difficulties or receives a referral to educational psychology services for 

further diagnostics and special education. Thus, assessments are important for instructional 

decisions that may have a great impact on students’ learning and well-being. 

It is reported that 15% to 20% of Norwegian students in Grades 1 to 10 are facing social 

emotional (i.e. anxious, conduct disorders, depression) and/or academic (i.e. reading , math) 

difficulties that impact their school attainment [The Norwegian Ministry of Education, 2009, 

2017]. Moreover, 20% of the students have special needs for more intensive support than their 

peers to succeed socially and/or academically (The Norwegian Ministry of Education, 2017). 

Because social functioning and reading proficiency are strongly related to future life outcomes 

for students at risk, promoting such skills is crucial (Durlak, Weissberg, Dymnicki, Taylor, & 

Schellinger, 2011; Gustafsson et al., 2010; OECD, 2015). 

Compared with the United States and the United Kingdom, Norway began using 

systematic assessments in schools relatively recently. Additionally, Norway, like many other 

European countries, faces a disadvantage in regard to the development of educational assessment 

instruments because it has a small population that uses its own language. However, as noted 

above, schools make many important decisions – based on the assessment instruments they use –

that may affect students’ lives. Additionally, to prevent difficulties in students’ social functioning 

and/ or reading, difficulties should be identified early and targeted interventions should be 
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implemented (Elliott, Huai, & Roach, 2007). When such an approach is followed, less intensive 

support is needed (Merrell, 2001).  

Assessing and identifying at-risk students at an early stage requires that teachers have 

access to assessment instruments which not only are easy to use and quick to administer but of 

high quality. To examine this important issue, we present a study in which the aim was twofold. 

First, we examined, by survey, a random sample of Norwegian elementary schools to determine 

what instruments they actually use to assess students’ social functioning and reading proficiency. 

Second, we evaluated the quality of the instruments that the schools reported using.  

Social Functioning - Reading Proficiency and Their Relationship 

Social functioning in a school setting is often defined as how students behave and interact 

with others, relying on their social skills (Beauchamp & Anderson, 2010). A number of studies 

show that social skills are required for the development of good social relations, emotional and 

academic engagement, and school motivation (Beauchamp & Anderson, 2010; Cordier et al., 

2015; Gresham, 2007). Reading proficiency refers to the process of learning to decode words 

accurately and fluently and to comprehend the meaning of text (Hoover & Gough, 1990). Being a 

proficient reader and to be able to extract meaning from text is crucial to academic achievement 

in most theoretical school subjects (García-Madruga, Vila, Gómez-Veiga, Duque, & Elosúa, 

2014; The National Assessment Governing Board, 2013). Thus, together, social functioning and 

reading proficiency are important for a student’s well-being and academic performance (OECD, 

2015; McIntosh, Reinke, Kelm, & Sadler, 2012). Mastering the skills of social functioning and 

reading will not only allow students to develop social and academic competence in school 

(Durlak & Weissberg, 2011; Stewart, Benner, Martella, & Marchand-Martella, 2007), but also 

prepare them for successful participation in society and the workplace (Heckman, 2000, 2011; 

NOU, 2015:8).  
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Research has also demonstrated that reading skills and social skills are highly related 

(Algozzine, Wang, & Violette, 2011; DeRosier & Lloyd, 2011). For instance, a study of students 

from low-income homes showed that relatively poor literacy achievement in Grade 1 was 

significantly correlated with relatively high aggressive behaviour in Grade 3 (r = -.32; p < .01) 

and Grade 5 (r = -.28; p = < .01) (Miles & Stipek, 2006). The study also demonstrated that 

prosocial behaviour in Grade 1 was significantly correlated with literacy achievement in Grades 3 

and 5 (r = .24; p < .05). Furthermore, results from a longitudinal study indicated that students’ 

academic achievement directly influenced their social functioning from Grades 1 to 2 and from 

Grades 2 to 3 and that students’ social functioning was reciprocal related to academic 

achievement from Grades 2 to 3 (Welsh, Parke, Widaman, & O’Neill, 2001). Early difficulties in 

language and reading are risk factors for social behavioral disorders later on (Stewart et al., 2007). 

The comorbidity between social behavior disorders and reading difficulties (i.e. dyslexia, 

poor reading comprehension) is documented in several studies (see e.g. Boada, Willcutt, & 

Pennington, 2012; Dahle, Knivsberg, & Andreassen, 2011; Terras, Thompson, & Minnis, 2009; 

Undheim, Wickstrøm, & Sund, 2011). In a study of students’ social and literacy abilities in 

Grades 2-5, teachers reported concerns about more than 50 percent of the students who were 

struggling in one or both of these domains (Arnesen, Meek-Hansen, Ottem, & Frost, 2013). Thus, 

students who struggle in one of these domains are more likely to struggle in the other domain 

(Elliott et al., 2007; Rivera, Al-Otaiba, & Koorland, 2006). In summary, the literature supports 

the importance of early identifying students who are struggling in one or both of the two domains 

to promote positive development. 

Methods of Assessing Social Functioning and Reading Proficiency 

Differences in the constructs of social functioning and reading proficiency require 

different approaches in terms of assessment methods. Whereas measures of social functioning are 
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commonly based on informal teachers’ ratings and students’ self-reports, reading proficiency is 

measured based on summative formal tests or formative informal assessments and teacher ratings. 

Findings from systematic reviews show large variations in the methods that schools use to assess 

students’ development in social skills and reading (Cordier et al., 2015; Floyd et al., 2015; Gotch 

& French, 2014; OECD, 2015; Statens beredning för medicinsk utvärdering [Swedish Council on 

Health Technology Assessment], 2014; Standards & Testing Agency, 2015). Altogether, these 

reviews show that the educational assessment instruments used in schools vary with respect to a 

number of dimensions: (a) the level of informal or formal structure (e.g., open notes of teacher 

ratings versus criterion-based tests); (b) the level of interactivity (e.g., static versus dynamic); (c) 

whether the assessment is summative or formative (e.g., assessment of learning versus 

assessment for learning); (d) the assessment structure (e.g., presentation of the items to the test-

taker); (e) the response formats (e.g., selected or constructed items); and (f) the item scoring (e.g., 

hand scoring versus computer-based scoring). Furthermore, the instruments also varied regarding 

the purpose of the educational assessment, as different types are used for screening, monitoring 

progress, and diagnosis.  

Quality of Educational Assessment Instruments 

In the wake of Cronbach’s and Meelh’s (1955) seminal paper on the validity of 

psychological assessment instruments, researchers have developed a number of systems and 

criteria for judging the validity of a measurement. Some criteria seem to be agreed upon and are 

considered critical to the quality of an instrument, independent of whether the assessment’s 

purpose is summative or formative. 

Validity refers to whether an instrument has systematic measurement error. There are 

different types of validity, but those most commonly used in evaluations of educational 

assessment instruments (see, e.g., Evers, Hagemeister, & Hostmaelingen, 2013; Evers, Muñiz, et 



7 
ASSESSING STUDENTS’ SOCIAL FUNCTIONING AND READING PROFICIENCY 

al., 2013) are construct validity (whether the items represent the theoretical constructs that they 

are designed for), criterion-related validity relating to concurrent and predictive validity (whether 

the assessment instruments correlate to other relevant valid instruments used for the same 

purpose to predict future or current performance), and content validity in terms of face validity 

and logical validity (whether the items are representative and are an accurate assessment covering 

the broad range of variation within students’ social skills and reading skills). Note that criterion 

validity also concerns how the cut-off points (specificity and sensitivity) and norms are 

developed, and how the norming sample represents the population the instrument is designed to 

assess in regard to age, socio-economic background, gender, language background, and other 

important characteristics (Thorndike & Thorndike-Christ, 2014). 

Furthermore, reliability refers to the extent to which an instrument produces random 

measurement errors. Reliability is crucial if an assessment is to be useful, as a test that is not 

reliable can never be a valid instrument (Thorndike & Thorndike-Christ, 2014). Reliability is 

commonly assessed in terms of internal consistency reliability (the degree to which different test 

items that probe the same construct produce similar results), test retest reliability (stability over 

time), and inter-rater reliability (the degree to which different observers or raters agree).  

Recent systematic reviews evaluating the quality of educational assessment instruments 

have demonstrated the lack of studies of psychometric properties for many of the instruments 

used in schools (see for instance Cordier et al., 2015; Floyd et al., 2015; Gotch & French, 2014; 

Siddiq, Hatlevik, Olsen, Throndsen, & Scherer, 2016; Statens beredning för medicinsk 

utvärdering [Swedish Council on Health Technology Assessment], 2014). Although several of 

the reviewed measures demonstrated good psychometric qualities, there were still many that 

showed weak or lacking evidence. In a review of thirteen measures of social skills, Cordier and 

colleagues (2015) found excellent reliability scores overall, but none of the measures were found 
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to report validity. Additionally, Floyd and colleagues (2015) demonstrated that the fourteen 

behaviour scales they reviewed had mostly adequate or inadequate norming data; a mix of 

adequate, inadequate or not-reported reliability; and, finally, inadequate validity overall. 

Furthermore, Gotch & French, (2014) found weak psychometric evidence for the 36 educational 

literacy measures they reviewed. Siddiq and colleagues (2016) reviewed 38 educational 

assessment instruments that aim to measure students’ literacy in information and communication 

technology; they found that the documentation and reporting of test quality were lacking overall. 

In Norway, however, there has been (to our knowledge) only one previous systematic review of 

educational assessments. It reviewed the quality of eight language assessment instruments used in 

kindergarten and found that none met the required criteria (Kunnskapsdepartmentet [The 

Norwegian Ministry of Education], 2011b). Moreover, a Swedish review of assessments of 

reading and literacy measures found that evidence was lacking overall in more than 50 of the 

reviewed tests (Statens beredning för medicinsk utvärdering [Swedish Council on Health 

Technology Assessment], 2014). 

The Current Study 

Social functioning and reading proficiency provide the foundation for both academic 

performance and social well-being. Having and using valid instruments in schools to identify 

students who are struggling in one or both of these domains is vital to lead instructions to provide 

them with adequate support. Despite ongoing discussions of educational policy, principles and 

practice with regard to the assessment of students’ learning in Norwegian schools 

(Kunnskapsdepartmentet [The Norwegian Ministry of Education], 2011b, 2017), there are no 

systematic studies of the quality and use of educational assessment instruments for social 

functioning and reading proficiency. Therefore, we investigated the following research questions:  
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(a) To what extent do Norwegian elementary schools use educational assessment 

instruments targeting students’ social functioning and reading proficiency, and to what extent do 

schools use these to lead instructions and interventions? 

(b) What characterizes the quality of the educational assessment instruments used to 

measure students’ social functioning and reading proficiency in Norwegian elementary schools in 

terms of descriptions and documented psychometric properties? 

Method 

The current study has two parts: First, a survey was conducted in a random sample of 

approximately 15% of Norwegian elementary schools to provide an overview of all current 

assessment instruments that are used and the extent to which they are used to make decisions 

about interventions. Second, based on the survey, we conducted a systematic literature review of 

documentation of the quality of the assessment instruments (i.e. validity studies published either 

in the test materials/manuals for the instruments or in research articles/reports) that met the 

inclusion criteria for the study (see Figure 1). Then, we used the European Federation of 

Psychologists’ Associations (EFPA) “Review Model for the Description and Evaluation of 

Psychological and Educational Tests” (Evers et al., 2013; Evers, Muñiz, et al., 2013 

[http://www.efpa.eu/professional-development]) to examine the instrumental and psychometric 

qualities of the identified documented instruments. 

Part 1: Survey 

A random sample of 410 elementary schools across Norway was invited (by email) to 

complete an electronic questionnaire about the assessment instruments used to measure students’ 

proficiency in social functioning and reading. A total of 234 (57%) of the invited schools 

completed the questionnaire in the spring of 2015. The schools were located in both urban and 

rural districts across Norway, covered all regions of the country, and enrolled students from a 
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variety of socio–economic backgrounds. The schools that did not respond to the survey came 

from the same random sample of municipalities as those that did respond. Additionally, some of 

the non-respondent schools replied that they not could find time to complete the survey, while 

others replied that they had nothing to report other than their use of national compulsory 

assessments and national tests.  

Part 2: Systematic Literature Review and Quality Evaluation of Assessment Instruments 

Based on the results of the survey, 4 of the social functioning assessment instruments and 

28 of the reading assessment instruments that were reported as being used in the schools (see 

Figures 2 and 3) were identified for inclusion in the systematic literature review (see Table 1 and 

Figure 1). Notably, the schools also reported use of several instruments that were intervention 

material rather than assessments, developed by the teachers for informal classroom use, clinical 

instruments to be used only by certified educational psychologists, and group-based reports on 

the school environment. Therefore, as shown in Figure 1, materials reported by the schools were 

for reasons excluded from the quality evaluation (EFPA review).  

[Table 1 near here] 

[Figure 1 near here] 

The purpose of the systematic literature search was to identify publications of the above 

mentioned instruments that were to be included in the EFPA review. Typically, this information 

was reported in the assessment materials (manuals, information materials). However, it was also 

possible that there are validation studies published as research reports/articles in addition to these 

materials. Therefore, to supplement the information, we did an additional systematic literature 

search using the Prisma guidelines (Moher, Liberati, Tetzlaff, Altman, & The PRISMA group, 

2009).  
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Systematic literature search procedures. We set up an extensive search strategy that 

combined keywords with all relevant synonyms and alternative expressions widely used in the 

literature for each domain (i.e., social functioning and reading proficiency). Figure 1 shows 

details of the search and the flow of records of documentation on the assessment instruments and 

the eligibility criteria used for our study.  

In addition to searching for each label or acronym of the instruments listed by the schools 

(see Figures 2 and 3), we identified keywords to search for documentation of the two types of 

instruments targeting social functioning and reading. We identified the following keywords based 

on the terms Educational assessment instruments, Social functioning and Reading proficiency as 

defined in the introduction: Social; Reading; Assessment; Psychometric; Elementary school; and 

At risk. The search keywords, with accompanying synonyms and alternative expressions for each 

of the two types of assessment instruments, are listed in Appendices A and B. The OR operator 

was used between synonyms and the alternative expressions for each keyword, and the AND 

operator was used between the different keywords. The truncation function * was used to capture 

different forms of the search words (for instance, assessment vs. assessments or assessing was 

truncated to assess*; measurement vs. measurements or measuring or measure or measures was 

truncated to measure*).  

The search was conducted in two waves during the period from March 3rd 2016 to June 

30th 2016. One search was conducted for the social functioning instruments and one for the 

reading instruments. To avoid limiting our hits of studies or our documentation of the assessment 

instruments, we did not restrict the search to any starting point. Furthermore, the literature 

included materials written in English, Norwegian, Danish, Swedish and Finnish. Developers and 

researchers in the field of national assessments and tests initiated by the Norwegian Directorate 
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for Education and Training were contacted by email and asked to share studies or technical 

reports that we might have missed and that pertained to the instruments.  

As shown in Figure 1 and Table 2, 3 of the 4 social functioning instruments and 24 of the 

28 reading instruments met the inclusion criteria for the EFPA review. The 3 social functioning 

instruments appeared in 3 records which included published test materials (manuals, information 

materials) derived from the publishers and/or authors. The 24 included reading assessments 

appeared in a total of 57 records in which publications of both test materials (manuals, 

information materials) and studies were included. 

[Table 2 near here] 

EFPA review model for the description and evaluation of the assessment instruments. 

We used the EFPA review model to evaluate the quality of the assessment instruments that the 

schools reported to use and that met the inclusion criteria described in Figure 1 (Evers et al., 2013; 

Evers, Muñiz, et al., 2013; PsykTestBarn, 2016). The review model has two parts: One part for 

the description of the instrument and one part for the evaluation of the instrument. The 

description consists of the following elements: (a) General description (e.g., instrument name, 

authors, publisher, date of publication); (b) Classification (e.g., content domains, populations, 

scales and variables measured, response mode, demands on the test taker, item formats, intended 

mode of use, administration mode, time required for administering); (c) Measurement and 

scoring (e.g., scoring procedure, scales used, transformation for standard scores; (d) Computer 

generated reports (e.g., availability, media, complexity, structure, sensitivity to context, 

modifiability, transparency, style and tone, intended recipients); and (e) Conditions and costs 

(e.g., documentation, methods of publication, start-up and recurrent costs, prices for reports, test-

related and professional qualifications required for use of the instrument). 
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The evaluation part of the EFPA review form consists of the following elements to be 

reviewed: (a) Quality of explanation (e.g., rationale, adequacy of documentation, procedural 

instructions); (b) Quality of the test materials used (e.g., paper-and-pencil tests, computer bases 

and web-based tests); (c) Norms (e.g., norm-referenced interpretation, criterion-referenced 

interpretation); (d) Reliability (e.g., data provided, internal consistency, test – retest, equivalence 

in terms of parallel or alternative forms, Item Response Theory-based method (IRT), Inter-rater 

reliability); (e) Validity (e.g., construct validity, criterion-related validity, overall adequacy); (f) 

Quality of computer-generated reports (e.g., scope or coverage, reliability, relevance or validity, 

fairness, acceptability, length, overall adequacy); and (g) Final evaluation (e.g., conclusions, 

recommendations). All reviewed elements in the evaluation part of the form use a rating system 

with scores of 0 (not possible to rate or insufficient information provided), 1 (inadequate), 2 

(adequate), 3 (good), or 4 (excellent). Additionally, 9 (not applicable) is used but not for the 

reliability and validity elements. 

EFPA reviewing procedure. One of the authors completed the EFPA review form for all 

the included assessment instruments. As a verification check to ensure consistency and quality of 

the review, half of the documented instruments were randomly selected for reviewing by an 

additional reviewer. The additional reviews were distributed half-half among two of the other 

authors who evaluated the assessment instruments independently of each other and of the main 

reviewer. The National Assessments and Test of Reading Proficiency (NTRP) were chosen as 

benchmark reviewed by all three reviewers. Initial and follow-up meetings between the three 

authors responsible for completing the EFPA review form were arranged to discuss the review 

criteria. An inter-rater variance component analysis to highlight potential review disagreements 

was used to inform a final meeting that was organized to establish the final consensus evaluation 

of all assessment instruments shown in Table 7. 
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The variance component analysis of the overall indicator ratings on the six evaluation 

elements was conducted to better understand the sources driving differences in ratings and 

disagreements among the three raters. The average score across overall indicator ratings on the 

six evaluation elements was 1.20 with a standard deviation of 1.21, with 79% of the ratings being 

below or equal to 2 (adequate). The biggest source of rating differences was accounted for by the 

main effect of the evaluated tests (36%) indicating a relatively large variation in quality among 

the reviewed tests. The second biggest source of rating differences was accounted for by the main 

effect of the evaluation elements (27%), with higher ratings for the quality of the material 

(average rating = 2.29) and lowest ratings for both reliability and validity of the tests (average 

rating = .56 & .34, respectively). The test-by-element interaction accounts for only 7% of the 

rating variation which implies that tests tend to be rated rather at a homogeneous quality level 

across the six evaluation elements (i.e., if it is relatively bad, it tends to be relatively bad in every 

aspect).  

Results 

 The results are reported in two sections: 1) The results of the survey concerning the 

elementary schools’ use of educational assessment instruments for social functioning and reading 

proficiency, and 2) the EFPA review of the instruments’ characteristics, and their instrumental 

and psychometric quality. 

Use of Social Functioning and Reading Proficiency Assessment Instruments 

The survey showed that the schools used 21 different social functioning assessment 

instruments and 36 reading assessment instruments. Figures 2 and 3 show the percentage of 

Norwegian elementary schools (n=234) that reported their use of the different instruments. 

Because the use of national compulsory assessments in reading is required in all Norwegian 
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elementary schools, we did not include them in Figure 3. We did, however, include them in the 

review of the descriptions and documented psychometric properties (Research Question 2).  

[Figure 2 and Figure 3 near here] 

Figure 2 shows that the most frequently used assessments of social skills are those 

described as “Teacher-made”, followed by “Olweus’ Students’ Self-report on Bullying” and 

“Students’ Survey of Self-assessment of Learning and Well-being”. Among these, only the 

informal “Teacher-made” ratings are, as reported by the schools, intended to target social 

functioning. Regarding the reading assessment instruments (see Figure 3), the most frequently 

used is “Carlsten”, a group-administered reading test without any reported psychometric 

properties (see Tables 6 and 7). Notably, except for the national compulsory assessments and test, 

the majority of the reading assessments focused more on decoding skills than comprehension 

skills. 

Table 3 shows the total number of schools that reported using educational assessment 

instruments for students’ social functioning and reading proficiency. Notably, as many as 68.8% 

of the schools did not use any instruments to assess students’ social functioning, but only 11.1% 

did not use any instruments to assess reading. Additionally, 9.4% of the schools reported that 

they did not use any assessment instruments for students’ social functioning or reading 

proficiency (except the national compulsory assessments in reading for Grades 1 to 3 and the 

national reading test for Grade 5).  

[Table 3 near here] 

The majority of schools reported that they assessed students’ social functioning and 

reading proficiency either two or more than three times per year (see Table 4). Furthermore, the 

schools reported whether they used the information derived from the assessments when making 

decisions to further promote students’ social and reading skills.  
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[Table 4 near here] 

Table 5 shows that as many as 91.5% of the schools used the results derived from 

assessments of students’ social functioning. However, as seen in Table 3, only 31.2% reported 

that they used any assessment instrument for social functioning. Additionally, there is a 

discrepancy between the percentage of schools (88.9%) that reported using reading assessment 

instruments (see Table 3) and the percentage of schools (98.7%) that used information derived 

from the results of the assessments to make decisions about reading instruction (see Table 5).  

[Table 5 near here] 

In summary, the most frequently used measure was “Teacher-made” for social 

functioning and the “Carlsten” for reading (when the national mandatory tests are excluded). 

Notably, the “Teacher-made” and “Carlsten” measures had no documented psychometric 

properties. Additionally, the findings demonstrated that a lower percentage of the schools 

reported to use assessment instruments (31.2% assessed social function and 88.9% assessed 

reading proficiency) than to use the results derived from these assessments to promote the 

development of students’ skills (91.5% used information on social functioning and 98.7% used 

the results from reading assessments). Furthermore, the descriptive data analyses did not find any 

relations between the schools’ use of the assessment instruments and their use of information 

derived from assessing students when making decisions about interventions to promote either 

social skills or reading skills. 

Evaluation of Instruments’ Characteristics, and Instrumental and Psychometric Quality 

The documentation of the instruments included in the EFPA review consisted of manuals, 

articles and master’s theses (see Table 2). We were able to use the EFPA review model to assess 

descriptions of the characteristics and to evaluate the quality and documented psychometric 



17 
ASSESSING STUDENTS’ SOCIAL FUNCTIONING AND READING PROFICIENCY 

properties of 3 of the social functioning instruments and 24 of the reading instruments that were 

reported used in Norwegian elementary schools.  

Descriptions of the assessment instruments’ characteristics. Table 6 shows the 

descriptions of characteristics for the assessment instruments of social functioning and reading 

proficiency. All reviewed instruments contained some descriptions of their purpose and target 

group. One of the social functioning instruments was published 17 years ago (1999), whereas the 

evaluated versions of two others were published within the last year. The reading instruments 

were published between 1980 and 2016. The two types of instruments were either individually or 

group administered and took three different forms: Teacher ratings, students’ self-reports and 

performance assessments or tests. None of the social functioning instruments, and only 7 of the 

reading instruments, were defined as screening instruments. Two social functioning instruments 

(Student survey and Students’ social competence) and one reading instrument (National reading 

tests of proficiency: NTRP) were distributed by the Norwegian Directorate of Education. The 

Student survey is compulsory for Grade 7, and the NTRP are compulsory for Grades 1 to 3 and 

Grade 5 in all Norwegian schools. These have to be completed annually.  

[Table 6 near here] 

Regarding the response mode, the majority reported the use of paper-pencil as an option 

either similar to or in addition to direct observation or/and computer-based assessment. Three 

measures reported the use of computer-based assessment as the only response mode, and one 

used both direct observation and computer-based options. The item formats of the social 

functioning measures were Likert scales, open questions and oral interviews. The majority of the 

reading measures reported multiple choice (MC) tasks, a similar item format, or MC in addition 

to Likert scales, open questions and/or dictation; and 3 of the MC were administered with a time-

limit. Two reading instruments (LUS and SOL) reported the use of a teacher’s observation form 
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and one (Leselos) used a teacher’s check-form. The majority of scorings were raw-scores based 

on the number of dichotomous responses (right or wrong, yes or no). In addition, two of the 

social functioning measures and ten of the reading measures reported the use and interpretation of 

teachers’ observational notes. Furthermore, six reading instruments reported the use of cut-off 

scores, whereas three instruments had norms for the cut-off scores based on raw-scores or z-

scores. Additionally, seven reading measures used normed scores based on raw-scores, z-scores, 

or stanines. Ten of the reading assessment instruments reported the time required to administer 

them, whereas none of the social functioning assessments reported this. Moreover, seven of the 

reading instruments required test-related qualifications.  

Finally, none of the 3 social functioning instruments reported any validation studies, while 

ten of the 24 reading instruments did report such studies. Five of these studies were presented in a 

single publication, typically the manual, whereas five instruments were reported in two or more 

publications. The sample sizes ranged between 81 (Skaathun, 2013) and 55,703 students 

(Utdanningsdirektoratet [Norwegian Directorate for Education and Training], 2015). Two 

measures reported on studies conducted in other countries in addition to those conducted with 

Norwegian samples (Nielsen et al., 2008; Sutherland & Smith, 1991).  

Instrumental and psychometric quality. Information from the EFPA review of the 

assessment materials and documented psychometric properties is shown in Table 7. The detailed 

evaluation criteria are described in the EFPA manual (see Evers et al., 2013; Evers, Muñiz, et al., 

2013). First, we judged the quality of explanation (e.g., rationale, adequacy of documentation, 

procedural instructions). We found that one of the social functioning measures (Student’s Self-

report) was adequately explained, whereas the other two had no information that we could rate. 

Regarding the explanations contained in the reading instrument materials, one was rated as 

excellent (Language 6-16), eight were rated as good, seven were rated as adequate, nine had 
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inadequate explanations, one had no information available to rate, and one had no applicable 

explanation.  

[Table 7 near here] 

Second, in rating the quality of the applicable paper-and-pencil test materials, one 

measure was rated as excellent (Language 6-16), 12 were rated as good, seven were adequate, 

and four were inadequate. Regarding the applicable computer based or web-based materials, two 

met the criteria for excellence (KOAS and LOGOS), three were rated as good (Student Survey, 

kartleggeren.no and SOL), and two instruments had no information available for rating (Aski 

Raski and LUS). The quality of computer-generated reports (e.g., scope or coverage, reliability, 

relevance or validity, fairness, acceptability, length, overall adequacy) for the one social 

functioning measure and the three reading measures was rated as good for the Student Survey and 

LOGOS, adequate for kartleggeren.no and KOAS, inadequate for Aski Raski, and for LUS and 

SOL, there was no information that could be rated. 

Finally, we reviewed the instruments’ documented psychometric properties in terms of 

norms (e.g., norm-referenced interpretation, criterion-referenced interpretation), reliability (e.g., 

data provided, internal consistency, test – retest, equivalence in terms of parallel or alternative 

forms, item response theory-based method (IRT), inter-rater reliability), and validity (e.g., 

construct validity, content validity, criterion-related validity, overall adequacy). Ten of the 27 

instruments had no applicable norms, nine had no information that could be rated, one had good 

norms (Language 6-16), three were adequate, and four were inadequate. The majority of the 

instruments (none of the social functioning and 18 of the 24 reading instruments) had no 

documented information on their reliability. The overall adequacy of the reported reliability of 

the six reading measures was rated as good for three (Lesesenterets Spelling Test, Word Chain 

Test, and Language 6-16), adequate for two and inadequate for one. Regarding the overall 
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adequacy of validity, only five instruments had any documentation available to rate. Two of these 

had good validity (Word Chain Test and Language 6-16), while one was adequate and two were 

rated as inadequate. 

In summary, even though most of the instrumental quality (e.g. how the paper-pencil, 

computer- or web-based materials look like) and their explained rationale was good or adequate, 

there was no evidence to support the overall quality of the psychometric quality for the majority 

of the reviewed assessment materials. Although most of the instruments may be of practical use 

for experienced teachers, further development and research are required to ensure their quality for 

use in practice. Additionally, it is noteworthy that in the instruments provided as qualitative or 

dynamic observation assessments (e.g., SOL, The Working Test), the authors and developers 

explain that reliability and validity are irrelevant. 

Discussion  

Our study reveals important information about the use of educational assessments in 

Norwegian schools and the quality of the assessment instruments used; this information is 

relevant to both future research and policy development. First, our study demonstrates that 

Norwegian elementary schools typically assessed students’ reading proficiency more often than 

they assessed social functioning, and they used a wider variety of reading assessment instruments 

than of social functioning instruments. This large difference in use may not only reflect very 

different traditions of assessment in the domains of social and academic achievements but also 

the recency of interest in measuring social skills as compared to reading skills. The most 

frequently used measures in the two domains, with the exceptions of national compulsory tests 

and assessments, were teacher-made social functioning assessments and the “Carlsten” reading 

test, neither of which has documented psychometric properties. The majority of schools used 

information derived from assessments of students’ skills to make decisions about interventions, 
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but this seems to be based more on informal teacher ratings than on the educational assessment 

instruments that the schools report using.  

Our evaluation of the quality of the instruments revealed that the vast majority of the 

reviewed applicable materials had good descriptions of their purpose and content. However, our 

findings regarding the explanation of the rationale, the presentation and the information provided, 

and the evidence of psychometric properties demonstrated, with very few exceptions, an overall 

weakness and lack of applicable quality (see Table 7). This is highly troublesome, and addressing 

these problems should be a priority in both educational research and policy in the years to come.  

Similar to the findings of previous studies (e.g., Cordier et al., 2015; Merell, 2001; Statens 

beredning för medicinsk utvärdering [Swedish Council on Health Technology Assessment], 

2014), our findings demonstrate that the documented educational assessment instruments that 

were reported as being used in schools to assess students’ social functioning and reading 

proficiency varied with respect to the informal or formal structure of their assessment methods 

(e.g., open notes of teacher ratings versus criterion-based tests), the level of interactivity (e.g., 

static versus dynamic), whether they were summative or formative (e.g., assessment of learning 

versus assessment for learning), the assessment structure (e.g., presentation of the items to the 

test-taker), the response formats (e.g., selected or constructed items), and the item scoring (e.g., 

hand scoring versus computer-based scoring). However, our view is that assessments and 

interventions are often intertwined and that schools use what is readily available. Considering the 

lower percentage of schools reporting that they used educational assessment instruments 

compared to the percentage of schools reporting the use of information derived from the results 

of such assessments, the answer to the first research question seems somewhat inconsistent. This 

may be interpreted as indicating that schools are using information derived from informal 

assessments of students’ social functioning and reading proficiency more than they are using 
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formal assessment instruments. Moreover, we do not know from these answers whether and how 

schools actually use the assessments for their real purpose. Our understanding is that schools 

have extensively used teacher-made assessments and informal classroom observations to assess 

and design interventions to promote students’ skills. Furthermore, this may be because the 

available educational assessments are time-consuming and not efficient for teachers to use in 

practice (Elliot et al., 2007; Kunnskapsdepartementet [The Norwegian Ministry of Education], 

2011a). However, arbitrary and inaccurate measures may misinterpret students’ needs for 

additional support to prevent or minimize difficulties, and such measures may also initiate 

interventions that do not meet students’ needs.  

Although the instrumental quality (e.g., paper-pencil test-materials) and the explanation of 

the instruments’ rationale is rated as good or adequate for about half of the reviewed 

measurement materials, our findings regarding the quality of the documented psychometric 

properties contrast this judgement. Thus, our findings support the conclusions of other systematic 

reviews of assessment measures, namely that the psychometric evidence is weak or lacking (e.g., 

Cordier et al., 2014; Floyd et al., 2015; Gotch & French, 2014; Statens beredning för medicinsk 

utvärdering [Swedish Council on Health Technology Assessment], 2014). That said, we did not 

analyse the measurements’ original data but rather reviewed the information and the documented 

materials of the instruments provided to us by the authors and publishers and obtained through 

the literature search. Knowing that early identification and support of students struggling with 

social functioning and reading are crucial, it is troubling that the majority of the reported 

instruments are lacking or have inadequate documentation. Consequently, when using assessment 

instruments without any documented properties, the related inferences and judgements can be 

erroneous and lead to negative consequences for students at risk. Without precise information to 
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select and design accurate support, students are likely to attend school for years without reaching 

their full potential.  

Limitations and implications of this study for research and policy  

Two features of this study limit the conclusions we can draw about schools’ use of 

educational assessment instruments that measure social functioning and reading proficiency. First, 

the response rate (57%) to the electronic survey sent to schools regarding their use of educational 

assessments might limit the representativeness of the sample. However, it is expected that 

surveys to organizations (e.g., schools) have a lower response rate than data collected from 

individuals (Baruch & Holtom, 2008). Also, electronic data collection efforts resulted in response 

rates as high as or higher than traditional methods of data collection (e.g., mail and phone call 

interviews). In fact, there is no scientifically proven minimally acceptable response rate. However, 

a response rate of 60% has been used as a “rule of thumb” (Johnson & Wislar, 2012). Based on 

the above presented research, the response rate covered 234 elementary schools, is assumed to be 

an acceptable sample of a representative group of Norwegian elementary schools. Although the 

response rate was not optimal, the responses offer an interesting picture of the variance in the 

schools’ use of assessment instruments. Additionally, it might be assumed that the non-

respondent schools do not use any other assessment instruments beyond those used by the 

schools that responded. Second, due to the response rate, we do not know if there are other 

assessment instruments that are used in the schools that did not participate in this study. However, 

the initial search of the systematic literature review did not obtain any hits of available 

measurements, except of those not included in the current study. 

Moreover, the question of schools’ use of educational assessments of social functioning 

and reading proficiency is limited to the extent to which such assessments are used, what they use 

and how these are used, more than detailed information whether the assessments are really used 
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for their real purpose. This said, the study has focused on a general overview more than 

differences between assessments in each of the two areas and therefore not touched upon whether 

the assessments are used as intended. Thus, we have no guaranties of how the assessments are 

used in practice. 

Several implications arise from the findings of this study. Assessing students’ social 

functioning and reading proficiency in an educational context is complex. It requires 

measurements that use differentiated methods and address students’ growth in both social and 

academic learning. Measurements must also provide reliable and valid information about what 

they intend to measure. To improve the practice of screening and monitoring students’ learning 

and development in the domains of social functioning and reading, there is a need for more 

differentiated assessment instruments that are easy and efficient for teachers to use. Additionally, 

social functioning and reading proficiency should be assessed at the same time within and across 

school years to guide instruction, monitor students’ responses to instruction, and monitor students’ 

progress in the two domains to obtain a basis for analysing variations and mutual causal 

influences. Also, because we do not know whether schools are using assessment instruments for 

decision makings to lead instructions and how the assessments are really used as they are 

intended to do, more research in this field is needed. Given the present findings regarding 

assessments of students’ social functioning and reading proficiency, an extended and explicit 

evaluation of the qualities of educational assessment instruments in terms of constructs, materials 

and psychometrics should be prioritized in educational policy and practice. This could ensure 

more appropriate use of teachers’ time and efforts to early identify struggling students and 

provide them with the less intensive support that is effective when implemented early. 
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Table 1 
Assessment Instruments Identified for Inclusion or Exclusion in the Systematic Literature Review 
Assessment Instrument Include Exclude Exclusion Reason 

Social Functioning Instruments 
ADDES: Attention Deficit Disorder Evaluation Scale X Identify attention deficit disorders 
ECBI: Eyberg Child Behavior Inventory X Parent scale on conduct disorders  
Elevundersøkelsen [Students’ Self-report Olweus’ Program] X Identify bullying 
Elevundersøkelse [Students’ Self-report Respect Program] X Identify bullying 
Elevens selvrapport [Student’s Self-report] X 
Elevenes sosiale kompetanse [Students’ Social Competence] X 
Elevundersøkelsen [Student Survey] X 
Ingen utenfor [None Outside] X Activity Materials 
Innblikk [Insight] X Identify bullying 
Klassetrivsel.no – Sociometric X Data entering system 
Lions Quest X Intervention program 
Mitt valg [My Choice] X Intervention program 
Mobbeundersøkelsen [Bullying Survey Zero-program] X Identify bullying 
Psykologisk 1.hjelp [Psychological First Aid] X Guidelines to mental health 
Snakk med meg! [Talk with Me] X Identify bullying 
Sociometric X No information available* 
Steg for steg [Second Step] X Intervention program 
SWIS (School-Wide Information System) X Data entering system 
Teacher-made Students’ Self-report X Not applicable 
Teacher-made Teacher ratings X Not applicable 
Zippy’s Friends X Intervention program 
TOTAL Social Functioning: 4 17 

Reading Instruments 
AMO [Automatic Most Frequent Words] X No information available* 
Arbeid med ord [Working with Words] X 
Arbeidsprøven - Dynamisk kartlegging [The Working Test] X 
Aski Raski (Intervention and Assessment) X 
Aston Index  X 
Bokstavtesten [Letter Test] X No information available* 
Carlsten’s Reading Test X 
DAMMS leseunivers [Reading Univers] X 
Diagnostisk lese- og skriveprøve [Diagnostic Reading Test] X 
God leseutvikling [Good Reading Development] X 
HOA lesetest [reading test] X No information available* 
IL-basis  X 
Kartleggeren.no X 
KOAS: Kartlegging av ordavkodingsstrategier [Worddecoding] X 
KTI: Kontrollert tegneiakttagelse  X Mapping language skills 
Leselos  X 
Lesesenterets staveprøve [Spelling Test] X 
LOGOS  X 
LUS (Leseutviklingsskjema) [Reading Development Form] X 
National Tests Reading Proficiency (NTRP) X 
NSL (Norsk Som Læringsspråk) [Norwegian as Learning 
Language] 

X Language skills 2nd languager 

OL64; OL120/MiniSL1; MiniSL2 X 
Ordkjedetest [Word Chain Test]  X 
OS400 X No information available* 

(continued) 



 

Table 1 (continued) 
Assessment Instrument  Include Exclude Exclusion Reason 

Reading Instruments 
Osloprøven i lesing [The Oslo Reading Test] X  No information available* 
På vei til å bli en god leser [To be a good reader]r  X Assess deaf children 
ReleMo  X Intervention 
Ringeriksmaterialet X   
Setningsleseprøve SL60 /SL40 [Sentence Reading Test] X   
SOL (Systematisk Observasjon av Lesing [Systematic 
Observation of Reading]) 

X   

Språk 6-16 [Language 6-16] X   
STAS (Standardisert Test i Avkoding og Staving 
[Standardized Test in Decoding and Spelling]) 

X   

Tempolex  X Intervention 
TRAS  X Language skills in pre-school 
20 spørsmål om språk [20 Questions about Language]  X Language skills and relations 
Teacher-made Teacher Ratings  X Not applicable 
TOTAL Reading  28 8  
Note. *No information available = Assessment Instruments met the inclusion criteria but no documentation available for the 
EFPA review.  

 

 



Table 2  

Assessment Instruments and Connected Publications Included in the EFPA Review 

Instrument Author Publication Type 
Social Functioning 
1. Elevens selvrapport: Systematisk kartlegging av

elevens subjektive forståelse av egen livssituasjon 
[Student’s Self-report] 

Duna & Frost, 1999 Manual 

2. Elevundersøkelsen [Students’ Survey of Self-
assessment of Learning and Well-being] 

Utdanningsdirektoratet [The 
Norwegian Directorate for 
Education and Training], 2016 

Information and 
Material 

3. Kartlegging av klassens sosiale miljø - “Elevenes
sosiale kompetanse”[Students’ Social
Competence]

Utdanningsdirektoratet [The 
Norwegian Directorate for 
Education and Training], 2016 

Information and 
Material 

Reading Proficiency 
1. arbeidmedord.no: «Leseklar» og «Kartlegging av

leseferdighet» [Working with Words] 
Topstad, 2000, 2001 Manuals 

2. «Arbeidsprøven - Dynamisk kartlegging» [The
Working Test] 

Duna, Frost, Godøy, & Monsrud, 
2003 

Manual 

3. Aski Raski Ask, 2002-2016 Information and 
Material 

4. Aston Index Sivertsen, 1990 
Sutherland & Smith, 1991 
Gallefoss, 1996 

Manual & Study 
Study – Article 
Master’s Thesis 

5. Carlsten leseprøve [Carlsten Reading test] Carlsten, 2016 Manuals 
6. DAMMS leseunivers – Ressursperm [Reading

Univers]
Aschim, 2006 Manual 

7. Diagnostisk lese- og skriveprøve [Diagnostic
Reading Test]

Johnsen, 1980 Manual 

8. God leseutvikling [Good Reading Development] Lundberg & Herrling, 2008 Manual 

9. IL-basis Evensen, 2011 
Frost & Nielsen, 2000 

Master’s Thesis 
Manual 

10. Kartleggeren.no Fagbokforlaget, 2016 Information and 
Material 

11. KOAS: Kartlegging av ordavkodingsstrategiene
[Worddecoding]

Høien & Lundberg, 1988, 1991 Manual & Study 

12. Leselos Engen & Helgevold, 2012 Manual 
13. Lesesenterets staveprøve [Spelling Test] Skaathun, 2013 Manual 
14. LOGOS Høien, 2007 Manual 
15. LUS: LeseUtviklingsSkjema [Reading

Development Form]
Oslo kommune, 2012 
Allard et al., 2006 

Manual 
Manual 

(continued) 



Table 2 (continued) 

Instrument Author Publication Type 
Reading Proficiency 

 

16. NTRP: Nasjonale kartleggingsprøver lesing 1.-3. 
trinn/ Nasjonale prøver i lesing 5.trinn [National 
Tests Reading Proficiency] 

The Norwegian Directorate for 
Education and Training, 2011, 
2015, 2016; Solheim, 2015a, 
2015b, 2015c; Støle, Mangen, & 
Stangeland, 2015** 

Information and 
Material 

17. OL64; OL120 / MiniSL1; MiniSL2 Nielsen, 2010; Nielsen, Kreiner, 
Poulsen, & Søegård, 2008 

Manual 
Manual 

18. Ordkjedetest [Word Chain Test] Asbjørnsen, Obrzut, Eikeland, & 
Manger, 2010; Høien & 
Tønnesen, 2008 

Article –Study 
Manual 

19. Ringeriksmaterialet Lyster & Tingleff, 2002 Manual 
20. S40 setningsleseprøve [Sentence Reading Test] Høien & Tønnesen, 2008 Manual 

21. Setningsleseprøve SL60 /SL40 [Sentence Reading 
Test] 

Nielsen, Kreiner, Poulsen, & 
Søegård, 1995 

Manual  

22. SOL (Systematisk Observasjon av Lesing 
[Systematic Observation of Reading]) 

Gjesdal kommune, 2011  Information and 
Material 

23. Språk 6-16 [Language 6-16] Ottem & Frost, 2005, 2007 Manual 
24. STAS (Standardisert Test i Avkoding og Staving 

[Standardized Test in Decoding and Spelling]) 
Klinkenberg & Skaar, 2003 Manual 

 

                                                      
** Received on request from the Norwegian Directorate for Education and Training 



Table 3. 

Number of Elementary Schools Using Educational Assessment Instruments (EAI) for Children’s 
Social Functioning and Reading Proficiency 

Use EAI for social 
functioning 

Total No Yes 

Use EAI for reading 
No 22   (9.4%) 4 (1.7%) 26 (11.1%) 

Yes 139 (59.4%) 69 (29.5%) 208 (88.9%) 

Total 161 (68.8%) 73 (31.2%) 234 (100%) 

Note. EAI = Educational Assessment Instruments 



Table 4. 

Assessing Frequencies of Social Functioning and Reading in Number of Elementary Schools 

Fr
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 Frequences of assessing social functioning  
 

< once a year  once a year 
Two times  
per year 

Three times  
per year 

> Three times  
per year Total 

Once a year 2 (0.9) 6 (2.6) 5 (2.1) 1 (0.4) 4 (1.7) 18 (7.7) 

Two times per year 18 (7.7) 11 (4.7) 46 (19.7) 0 31 (13.2) 106 (45.3) 

Three times per year 11 (4.7) 8 (3.4) 15 (6.4) 3 (1.3) 15 (6.4) 52 (22.2) 

> Three times per year 
10 (4.3) 3 (1.3) 19 (8.1) 1 (0.4) 25 (10.7) 58 (24.8) 

Total 41 (17.5) 28 (12) 85 (36.3) 5 (2.1) 75 (32.1) 234 (100) 

Note. Numbers in brackets are the percentage of schools. 

 



Table 5. 
Number of Norwegian Elementary Schools Using Information Derived from the Results of 
Assessing Children to Lead Decisions to Promote Children’s Social and Reading Skills 

Use of Assessing Information 
to Promote Social Skills 

Use of Assessing Information 
to Promote Reading Skills 

No 11 (4.7%) 0 
Yes 214 (91.5%) 231 (98.7%) 
Don’t know 9 (3.8%) 3 (1.3%) 
Total 234 (100%) 234 (100%) 

















Figure 1. Flow chart for the search and inclusion of studies and materials of the assessment instruments to be 
included for the EFPA review (modified after Moher, Liberati, Tetzlaff, Altman, & The PRISMA Group, 2009). 
Records refer to the identified publications on the instruments.  
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Social Functioning 
Records included in the EFPA review 

(n=3) 

Records screened after duplicates removed 
(n=420) 

Reading Proficiency 
Records included in the EFPA review 

(n =57) 

Records screened after duplicates removed 
(n=198) 

Search features: 
 Hand searches for information of the assessment instruments (i.e. manuals, handbooks, reports, 
unpublished or published instrument materials) 
 Electronic database searches (ERIC, PsycInfo, Norart, Oria, Campbell, Cochrane, Institute of 
Education Sciences, the Eppi Center) 
 Google Scholar 
 Searches for grey literature and materials not formally published (Web of Science, NORA [Norwegian 
Open Research Archives], OpenGrey, Pro Quest Dissertations and Theses, and BASE [Bielefeld 
Academic Search Engine]) 
 Contacts with respective authors and/ or publishers of the assessment instruments by e-mails and 
requests for unpublished materials or documentation that was not found in the literature search 
 Citation searches and scanning of reference lists of key authors of manuals and papers 

Social Functioning Reading Proficiency 

Records included if the assessment instrument 
 intended to screen and monitor children’s development in social functioning or reading proficiency 
 predicted children’s difficulties in social functioning or reading 
 identified children’s difficulties in social functioning or reading 
 might be used by teachers in Norwegian elementary schools (Grades 1 to 6) or for ages 6 to 12 
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Records assessed 
for eligibility 

(n=198) 

Reasons: 
 intervention material without any bespoke assessment 
 teacher-made instrument or exam without descriptions 
 instrument aiming to map the frequency of bullying and the school environment on a group level but 
not individually 
 clinical assessment instrument focusing only on disabled children or diagnoses (e.g., ADHD, deaf, 
hearing-impaired) 
 assessment instrument only intended to be used in settings outside of schools (e.g., parents, clinician 
staff), or  
 no information available (manual, descriptions or any information of the materials) 

Records assessed 
for eligibility 

(n=420) 
Records excluded 

(n=195) 
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Figure 2. Percentage of schools (n=234) reported use of social functioning assessment 
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Figure 3. Percentage of schools (n=234) reported use of reading assessment instruments 
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A B S T R A C T

This study investigated an adaptation of the Oral Reading Fluency (ORF) mea-
sure of the Dynamic Indicators of Basic Early Literacy Skills into a European 
context for the Norwegian language, which has a more transparent orthog-
raphy than English. Second- order latent growth curve modeling was used 
to examine the longitudinal measurement invariance of the ORF measure, 
the growth in oral reading fluency within and across grades 2–5, the relative 
stability of the ORF measure, and the relationship between the ORF measure 
and high- stakes national tests of reading proficiency. Results showed that the 
ORF passages measured the same underlying construct, but some passages 
stood out regarding the invariance pattern. The oral reading fluency growth 
curve models demonstrated a linear growth in grades 2 and 3 and a nonlin-
ear growth in grades 4 and 5. Initial individual differences varied more than 
growth rates, which for all were positive but largest in grades 3 and 4. High 
relative stability in the ORF measure was found across grades. The concur-
rent and predictive relations of the ORF measure on the Norwegian national 
reading tests were moderate to strong (range = .44–.75). Findings indicated 
that the ORF is a reliable and valid measure of reading in Norwegian grades 
2–5 and easy and fast to administer. The ORF measure might contribute to 
early identification of students at risk for reading difficulties in an orthog-
raphy more transparent than English. Implications for school practice and 
future research are discussed.

In the United States, elementary schools commonly use a measure 
of reading fluency, called oral reading fluency (ORF), to screen 
students for reading difficulties and examine their reading prog-

ress over time (S.K. Baker et al., 2008; Deno, Mirkin, & Chiang, 1982; 
Fuchs, Fuchs, Hamlett, Walz, & Germann, 1993; Shinn, 1998). In this 
approach, students read aloud grade- specific stories in a one- on- one 
testing setting, and the number of words read correctly in one minute 
constitutes their reading performance score (Deno et al., 1982; Shinn, 
1989, 1998). In a systems- level approach to screening students for 
reading problems and monitoring their progress over time, the ORF 
measure is typically administered three times per school year to all 
students (S.K. Baker et al., 2011; Shinn, 1989; Shinn, Shinn, Hamilton, 
& Clarke, 2002).

In Europe, however, few systematic studies have been conducted 
concerning the instruments that schools use to assess reading skills 
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and progress. For reading proficiency, there seems to be 
a large variation in the types of screening instruments 
that schools use (Standards & Testing Agency, 2016; 
Statens Beredning för Medicinsk Utvärdering [SBU], 
2014). In the United Kingdom, reading assessments 
have traditionally focused on reading accuracy tests, 
such as the phonics screening check applied in first 
grade (see Standards & Testing Agency, 2016). The 
emphasis on accuracy is likely to be due to the fact that 
English has an opaque orthography with inconsistent 
relations between letters and sounds as compared with 
other European languages. In more transparent 
European languages, however, assessments of decoding 
skills have generally focused on reading fluency rather 
than accuracy (for an overview, see SBU, 2014). To our 
knowledge, none of the tests used in European settings 
include monitoring students’ progress in reading  
fluency over time, as is done with the ORF measure. That  
is, most of the reading fluency measures in European 
settings are administered as one- shot assessments. This 
is a serious omission in light of the importance of read-
ing fluency in the overall development of reading profi-
ciency (Kuhn & Stahl, 2003; LaBerge & Samuels, 1974). 
Also, concerns have been raised about the lack of 
 psychometric validation of the screening tests and their 
ability to identify struggling readers (Duff, Mengoni, 
Bailey, & Snowling, 2015; SBU, 2014).

Identifying struggling readers at an early age is 
important to provide appropriate interventions for 
these students. Many students fail in developing well- 
functioning reading skills. For instance, the PISA stud-
ies have shown that 24% of the 15- year- old students in 
the Organisation for Economic Co- operation and 
Development (OECD) member countries have low per-
formance in reading comprehension (OECD, 2013). 
This problem is worrisome because reading compre-
hension is consistently, across many different contexts 
(e.g., across languages, in many different countries), a 
strong predictor of learning overall and specific aca-
demic outcomes in multiple subjects (García- Madruga, 
Vila, Gómez- Veiga, Duque, & Elosúa, 2014; Melby- 
Lervåg & Lervåg, 2014b). Furthermore, because success 
in education is strongly related to future possibilities 
and accomplishments for students, promoting students’ 
reading skills is crucial (Gustafsson et al., 2010). Thus, it 
is prudent to establish practices and systems for screen-
ing students for reading problems. This can support 
data- based decisions for early intervention, and prog-
ress monitoring of students’ reading proficiency over 
time can determine whether interventions are having 
their intended impact.

The purpose of the present study is to examine the 
psychometric properties of the ORF measure and its 
relationship with high- stakes reading tests in a large 
sample of Norwegian students. The ORF measure used 

is based on the Dynamic Indicators of Basic Early 
Literacy Skills (DIBELS), a measure widely used in the 
United States. In this study, we adapted the measure-
ment approach for use in Norwegian, a more transpar-
ent orthography than English. Only a small number of 
ORF studies have been conducted in languages other 
than English. A Spanish ORF measure, also adapted 
from DIBELS, has been studied in a U.S. educational 
context on Spanish- speaking immigrant students (D.L. 
Baker, Stoolmiller, Good, & Baker, 2011). Thus, these 
results are not very transferable to a European setting 
with mainly monolingual students. Although a variety 
of reading fluency measures are used in European 
countries (see, e.g., Parrila, Aunola, Leskinen, Nurmi, & 
Kirby, 2005; Veenendaal, Groen, & Verhoeven, 2015), 
no studies have been conducted using an adaption of 
the ORF measure based on DIBELS.

Reading Comprehension:  
The Ultimate Goal of 
Reading Proficiency
The ultimate purpose of reading is to extract meaning 
from text—in other words, to read with comprehension. 
Several theories have been suggested to explain the 
development of reading and reading comprehension 
(Cromley & Azevedo, 2007; Hoover & Gough, 1990; 
Kintsch, 1988; LaBerge & Samuels, 1974; Perfetti & 
Stafura, 2014). However, in elementary school students, 
the theoretical foundation known as the simple view of 
reading has the strongest empirical support (Gough & 
Tunmer, 1986; Hoover & Gough, 1990). According to 
this theory, reading comprehension is the product of 
the ability to decode words and sentences fluently, accu-
rately, and with automaticity and being able to under-
stand the meaning of these words in the context in 
which they are used. A number of studies have shown 
that decoding and listening comprehension can explain 
much of the variation in students’ reading comprehen-
sion (for a review, see García & Cain, 2014). In fact, in a 
recent study using latent variables controlling for mea-
surement error, the features of the simple view of read-
ing explained as much as 94% of the variation among 
students, leaving little variation left to be explained by 
other variables (Foorman, Koon, Petscher, Mitchell, & 
Truckenmiller, 2015). Thus, learning to decode accu-
rately and fluently, together with understanding the 
meaning of words, is paramount for developing well- 
functioning reading skills.

More specifically, decoding skills refers to the ability 
to accurately and automatically decipher the relation-
ship between letters and sounds in words and sen-
tences. Reading fluency is commonly defined as reading 
with  accuracy, speed, and expression or prosody 
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(Rasinski,  Reutzel, Chard, & Linan- Thompson, 2011; 
Schwanenflugel, Hamilton, Kuhn, Wisenbaker, & Stahl, 
2004; Veenendaal et al., 2015). Recognizing and identi-
fying words implies accurate decoding, but decoding is 
not necessarily dependent on knowing the meaning of 
the words, because it is possible to decode nonsense 
words or to decode real words but not understand the 
words’ meanings. However, several foundational theo-
ries of decoding suggest that when a student knows the 
meanings of the words in a text and can activate this 
from his or her lexicon, words are more likely to be read 
automatically and fluently (Perfetti, 1985; Seidenberg & 
McClelland, 1989). This has also solid empirical sup-
port; it is easier to read fluently when you know the 
meanings of the words (see van IJzendoorn & Bus, 
1994). Thus, the more automatic decoding skills are, the 
less attention needs to be used to assist in the decoding 
process. More resources will then be available to focus 
on comprehension.

In the development of decoding skills, students first 
learn to master decoding accuracy at the word level, 
then transfer these skills to passages and texts, and 
increasingly build reading fluency with connected text. 
As students get older, they learn to master accurate and 
fluent decoding skills both at the word and sentence 
levels (Landerl & Wimmer, 2008). When this is mas-
tered as students get older, the effect of decoding on 
reading comprehension decreases, and language com-
prehension skills account for more of the variance in 
reading comprehension (García & Cain, 2014; Lervåg & 
Aukrust, 2010). Notably, cross- language studies have 
found differences in reading development between 
orthographies with different degrees of transparency 
(Caravolas et  al., 2012; Caravolas, Lervåg, Defior, 
Seidlová Málková, & Hulme, 2013). Although the pre-
dictors of decoding are similar (Caravolas et al., 2012), 
the developmental pattern is different, and students 
learn to decode fluently more slowly in English, as com-
pared with more transparent languages such as Spanish, 
Czech (Caravolas et  al., 2013), and Finnish (Parrila 
et al., 2005).

ORF as a Measure of  
Reading Proficiency
An important question concerning the ORF measure 
has been its association with other measures of reading. 
There is strong theoretical support for reading fluency 
as a crucial component in reading comprehension. 
Pikulski and Chard (2005) described reading fluency as 
the bridge between decoding and reading comprehen-
sion. As mentioned previously, in the United States, the 
ORF measure is widely used to measure students’ 
growth trajectories in decoding accuracy and 

automaticity with age- appropriate passages of con-
nected text read aloud. A number of studies (e.g., S.K. 
Baker et al., 2008; Pikulski & Chard, 2005; Stoolmiller, 
Biancarosa, & Fien, 2013; Wise et al., 2010) have dem-
onstrated strong correlations between reading fluency 
and reading comprehension (.60–.90).

Shinn et al. (2002) studied the association between 
the ORF measure and measures of decoding and of 
reading comprehension using confirmatory factor anal-
ysis. Third-  and fifth- grade students were tested on 
reading tasks, including decoding phonetically regular 
words and pseudowords, answering literal and compre-
hension questions, completing cloze items, producing 
written retells of texts read, and ORF. For the third- 
grade sample, all measures made a significant contribu-
tion to a unitary, reading proficiency model. ORF 
measures correlated higher with the model than any of 
the other measures. For the fifth- grade sample, reading 
proficiency was best characterized as composed of two 
factors—decoding and comprehension—although 
these factors were very highly correlated (r = .83). The 
ORF measure fitted best with the decoding factor but 
also correlated higher with the comprehension factor 
than did the literal and inferential comprehension sub-
tests of the Stanford Diagnostic Reading Test. Thus, the 
ORF measure provides a good index of reading profi-
ciency, including comprehension (S.K. Baker et  al., 
2008).

The common conceptualization of the positive 
association between reading fluency and comprehen-
sion is that stronger fluency helps free up cognitive 
resources, which students can then direct toward con-
structing the meaning of the text. D.L. Baker and col-
leagues (2011) used structural equation modeling (SEM) 
to study whether reading with comprehension also has 
a positive effect on reading fluency. They also asked 
whether this possible influence might vary depending 
on the transparency of the language. To study this, 
reading data were collected in Spanish and English with 
second- grade English learners being taught to read in 
both languages. Results showed that ORF had an effect 
on reading comprehension, but reading comprehension 
also had an effect on reading fluency. In other words, 
the association was reciprocal. In addition, the pattern 
of the associations was the same in English and Spanish. 
The instructional implications suggest that reading 
comprehension instruction—teaching students to com-
prehend text—leads not only to comprehension benefits 
but also to reading fluency benefits.

Notably, there are also results showing that ORF is 
a better predictor of reading comprehension than 
decoding nonsense words (i.e., word attack), decoding 
real words in word lists, speed of word- reading 
 measures (García & Cain, 2014; Wise et al., 2010), letter 
naming, vocabulary, or phoneme awareness is 
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(Kim,  Petscher, Schatschneider, & Foorman, 2010). 
Furthermore, several studies have shown that there is a 
different set of predictors for decoding word lists ver-
sus decoding words accurately and fluently in con-
nected text. The most plausible reason for this is that 
accurate and fluent text reading is more related to lan-
guage comprehension, whereas reading decontextual-
ized word lists rests primarily on phoneme awareness, 
rapid automatized naming, and letter knowledge (D.L. 
Baker et al., 2011; Hulme, Bowyer- Crane, Carroll, Duff, 
& Snowling, 2012; Stanovich, 2000). Therefore, when 
trying to account for students’ reading proficiency 
when they are reading decontextualized word lists ver-
sus connected text, it is necessary to consider the read-
ing task, distinguishing between reading word lists and 
reading words in connected texts (Veenendaal et  al., 
2015).

ORF as a Measure of Reading 
Growth Across Time
Another issue in ORF research has been the degree of 
reading fluency growth over time (Fuchs et  al., 1993; 
Hasbrouck & Tindal, 1992, 2006) and the meaning of 
that growth in terms of improvements in overall read-
ing proficiency (S.K. Baker et al., 2008). Hasbrouck and 
Tindal analyzed ORF data collected in the fall, winter, 
and spring of grades 2–5. Student performance 
increased over the course of the year as expected, and 
the cross- sectional data showed that students’ reading 
fluency grew fastest in grades 2 and 3.

Although the majority of ORF studies have been con-
current or cross- sectional, some longitudinal studies have 
examined predictive relationships over time and estimated 
the increase in the numbers of words read per week. For 
instance, Fuchs et al. (1993) conducted the first longitudi-
nal study on ORF. Different students were assessed in 
grades 1–6, but in each grade, the same students were 
tested repeatedly over time. Slope of performance was pos-
itive in each grade but decreased steadily across grades, 
consistent with findings reported by Deno et al. (1982) and 
Hasbrouck and Tindal (1992, 2006). This nonlinear pat-
tern of rapid early growth and later slower growth has 
been replicated in other studies (S.K. Baker et  al., 2008; 
Nese et  al., 2013; Stage & Jacobsen, 2001). Speece and 
Ritchey (2005) showed that students with high rates of 
growth on ORF in grade 1 were more likely to maintain 
strong growth rates in grade 2 and read at grade level at the 
end of grade 2 than students who had low rates of growth. 
Using growth curve analysis, Speece and Ritchey also 
showed that students who were at risk for reading prob-
lems at the beginning of first grade had predicted ORF 
scores at the end of the year that were less than half the 
magnitude of their peers who were not at risk.

Several longitudinal studies in the United States 
have shown that growth in ORF is related to reading 
comprehension within and across school years and 
grades. For instance, S.K. Baker and colleagues (2008) 
investigated what unique contribution, if any, slope on 
ORF made to performance on comprehensive measures 
of reading. They investigated this with students in 
grades 1–3 who were tracked longitudinally for either 
1.5 years (the middle of first grade to the end of second 
grade) or for two years (the beginning of second grade 
to the end of third grade). In each group, ORF data were 
collected five (first-  and second- grade group) or six 
times (second-  and third- grade group), in addition to a 
pretest and posttest on a comprehensive measure of 
reading (the SAT–10 or the state reading test). After 
controlling for initial status on the ORF measure and 
the comprehensive measure of reading at pretest, slope 
of ORF still added to the accuracy of predicting perfor-
mance on the comprehensive measure of reading at 
posttest. Thus, progress in ORF was positively associ-
ated with improvement in reading proficiency. In 
grades 1–3, Wanzek, et al. (2010) found that ORF was a 
reliable predictor of student success on two high- stakes 
national and state- normed measures. Thus, several U.S. 
studies have provided strong support for the predictive 
validity of ORF for reading comprehension.

Because ORF is an important developmental indica-
tor of reading proficiency and creates a foundation for 
reading comprehension (for a review, see Breznitz, 
2006), monitoring reading fluency can help schools 
identify students at risk for reading failure (Fuchs, 
Fuchs, Hosp, & Jenkins, 2001; Pfost, Dörfler, & Artelt, 
2012). By understanding how reading fluency develops 
and how it in turn relates to reading comprehension, 
schools can give struggling readers targeted support in 
the early stages (S.K. Baker et al., 2008; Hosp & Suchey, 
2014; Pikulski & Chard, 2005). When examining devel-
opmental processes in reading, latent growth curve 
models offer a particularly useful way to predict and 
explain change over time (Little, 2013; Rogosa, Brandt, 
& Zimowski, 1982; Stoolmiller, 1995). Most studies of 
growth in ORF have used first- order growth models 
with one indicator of ORF per timepoint. Our approach 
is to use multiple ORF indicators, which allows for not 
only a more thorough investigation of the measurement 
properties of the ORF reading passages in terms of lon-
gitudinal invariance but also the use of second- order 
latent growth models to better account for measurement 
error in the individual ORF scores (see, e.g., Widaman, 
Ferrer, & Conger, 2010). At the same time, a second- 
order latent growth model still also allows for an investi-
gation of the interindividual differences in ORF starting 
levels, the interindividual differences in ORF growth 
across the school year, and the relation between these 
two individual difference factors among students.
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Aim of the Study 
and Research Questions
The overall aim of our study was to examine initial 
status and growth in ORF and to investigate how ORF 
relates to students’ reading performance on high- 
stakes national tests focusing on general reading pro-
ficiency (decoding and reading comprehension). 
Using a longitudinal design, we assessed students in 
grades 2–5 during one school year in Norwegian, a 
semitransparent orthography. The ORF measure was 
constructed by developing three unique grade- 
specific narrative and expository passages to be 
administered on three measurement occasions per 
school year (fall, winter, and spring). All passages 
were constructed to be parallel ORF items, similar in 
difficulty, but the actual content, in terms of the sto-
ries and information presented, differed to avoid 
practice effects. Assessing the longitudinal measure-
ment invariance of the ORF passages allowed us to 
determine whether this objective was achieved.

Our study adds to the literature in several ways: 
As we have seen, the ORF measure is frequently used 
in the United States, and many studies have shown 
that it is a valid and reliable index of students’ read-
ing development (see, e.g., S.K. Baker et  al., 2008; 
Deno et  al., 1982; Fuchs et  al., 1993; Good & 
Kaminski, 2002; Shinn, 1998; Stoolmiller et al., 2013). 
However, the ORF measure has never previously 
been adapted to a European setting where there is a 
variety of reading measures. With exceptions con-
cerning bilingual Spanish- speaking students in the 
United States, an ORF measure based on DIBELS has 
not been used in transparent orthographies. Also, in 
Europe, the lack of psychometric validation of 
screening measures is a concern (SBU, 2014). 
Although it is crucial to examine at- risk students’ 
progress from interventions over time, progress 
monitoring is not integrated in other European read-
ing assessments. Finally, longitudinal invariance is 
taken for granted. However, it is difficult to design 
grade- level reading passages that are of comparable 
difficulty. If ignored, trends in the ORF measure 
across time might simply ref lect a specific perfor-
mance difference on a specific reading passage, 
instead of real progress and development.

To add to the previous literature, we will more 
 specifically examine these four research questions:

1. Does ORF measure the same construct over time 
(i.e., demonstrate measurement invariance)?

2. How much growth do students experience on 
ORF over the course of the school year?

3. How stable is the rank order among students on 
ORF over time?

4. What is the association between the ORF measure 
and high-stakes tests of reading proficiency?

Method

Participants
A total of 2,228 students (48% female) participated in 
the study. The students were distributed across grades 
2–5 in 21 schools across Norway in one school year 
(2012–2013). The schools were strategically selected to 
be representative of the Norwegian population. 
Therefore, they were located in both urban and rural 
districts across the country, and students from a variety 
of socioeconomic backgrounds were included. The 
number of students enrolled in each grade level ranged 
from four to 73 per school. Each grade level included 
557 students on average, and 84% of them were mono-
lingual. Furthermore, 11% of the students had two par-
ents who were both bilingual, and 5% of the students 
had one parent who was bilingual.

Measures
An overview of the longitudinal study design and timing 
of the collected measures for each of the four grade levels 
(2–5) is given in Table 1. This also clarifies the range of 
predictive and concurrent relations between the ORF 
measure and the national tests in reading that are possible 

TABLE 1 

Overview of the Longitudinal Study Design and Timing 

of the Collected Measures for Grades 2–5

Year 2012–2013 2013–2014

Period Fall Winter Spring Fall

Grade 2 Grade 2

ORF 1–3 4–6 7–9

NTRP Assessment

Grade 3 Grade 3

ORF 10–12 13–15 16–18

NTRP Assessment

Grade 4 Grade 4 Grade 5

ORF 19–21 22–24 25–27

NTRP Test

Grade 5 Grade 5

ORF 28–30 31–33 34–36

NTRP Test

Note. NTRP = national tests in reading proficiency; ORF = oral reading 
fluency reading passages.
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to assess in this study. Each school’s assessment team had 
a data coordinator who was responsible for entering the 
data in an Excel spreadsheet established for this study.

ORF

The ORF measure and procedures are based on those of 
the ORF subtest drawn from the reading assessments, 
DIBELS sixth edition (Good & Kaminski, 2002). ORF 
was measured by three grade- specific narrative and 
expository passages on three measurement occasions at 
four- month intervals (fall, winter, and spring) during the 
2012–2013 school year (see Appendix A for an overview). 
The range of words in each passage by grade varied: 
grade 2 = 190–207; grade 3 = 251–299; grade 4 = 297–310; 
and grade 5 = 300–326. Each passage was read aloud for 
one minute following standardized procedures. A trained 
teacher administered the ORF measure in an individual 
setting. Students were asked to read the passages aloud as 
accurately and as best they could until the teacher told 
them to stop. Students were told that if they got stuck, the 
teacher would tell them the word so they could keep 
reading. Words self- corrected within three seconds were 
scored as accurate. For each of the three passages, the 
number of words read correctly in one minute was the 
ORF raw score used in data analysis.

The ORF measures were administered individually 
to students by a teacher who was part of an assessment 
team that was established in each school for the purpose 
of the study. The assessment team consisted of expert 
teachers in reading, classroom teachers, or special teach-
ers employed in the schools. All teachers who adminis-
tered the ORF assessments received half- day training in 
the procedures of administration and scoring. For each 
grade level in this study, three new reading passages 
were administered at each measurement occasion. The 
full set of 36 reading passages (four grade levels × three 
passages × three occasions) were specifically developed 
in Norwegian for grades 2–5. Each set of the nine grade- 
level passages was constructed so each passage was simi-
lar to the others in the set in terms of purpose and 
passage characteristics, such as difficulty, length, and 
format. According to standard administration of ORF 
passages (Good & Kaminski, 2002), students who read 
fewer than 10 words correctly on the first of the three 
passages were not administered passages 2 and 3. In 
such cases, the ORF raw score for the latter two passages 
is not recorded and is therefore missing by design.

In this study, the alternate- form reliabilities were 
very high for all of the ORF passages within and across 
grades 2–5, ranging from .92 to .97 (see Table 2). This is 
in line with reliability findings in U.S.- based studies, 
where similar reliabilities have been reported as rang-
ing from .89 to .97 for ORF measures (see, e.g., 
Cummings, Biancarosa, Schaper, & Reed, 2014; Good, 
Kaminski, & Dill, 2002; Stoolmiller et al., 2013).

National Tests of Reading 

Proficiency (NTRP)

In Norway, there are two types of national tests of read-
ing proficiency administered to students in elementary 
school. The first type targets the early grades (1–3) and 
is a mandatory reading assessment for use in all 
Norwegian schools. It is group administered annually in 
the spring and aims to identify the need for support at 
both the individual and school levels. The second type is 
used in grade 5 only and functions as part of the quality 
assessment system for the Norwegian schools. This 
national test is group administered annually in the fall 
to all Norwegian students in grade 5. Each year, a new 
version of the NTRP is developed for both test types 
(Norwegian Reading Centre, 2013a, 2013b; Skaftun, 
Stangeland, Solheim, & Mangen, 2013; Solheim, 
Skaftun, & Walgermo, 2012). For this study, the annual 
updating of the NTRP implies that the measures differ 
across the four grade levels in terms of complexity.

For grade 2, the national reading assessment in spring 
2013 consisted of the following seven subtests (see 
Appendix B for descriptions of the subtests): recognizing 
letters, writing words, reading words, splitting compound 
words, reading sentences, following written instructions, 
and reading text. For grade 3, the national reading assess-
ment in spring 2013 consisted of the following four sub-
tests (see Appendix B for descriptions): chains of words, 
reading narrative text, word knowledge, and reading 
expository text. Because no NTRP is available for grade 4, 
the national reading test score is based on the fall 2013 
version of the test from when the fourth- grade students 
moved to grade 5; for grade 5, the score is based on the 
fall 2012 version (Cronbach αs based on official popula-
tion data for the two fifth- grade tests are 0.86 and 0.86, 
respectively). The fifth- grade tests consisted of multiple 
texts to assess students’ decoding and comprehension 
skills. Test formats included multiple- choice, closed- 
ended, and open- ended questions. Students had to find 
information in the texts, interpret the texts, and explain 
the meaning of them. The test used in 2012 consisted of 
28 items, and the test used in 2013 consisted of 29 items.

Data Analysis
For each grade level (2–5), statistical models for data anal-
ysis were established in line with the longitudinal study 
design and within a SEM framework using the lavaan 
package (Rosseel, 2012) in the statistical software envi-
ronment R. Full information maximum likelihood was 
used to handle missing data and make use of all available 
information for each individual. We applied robust 
(Huber–White) standard errors for all estimated param-
eters and a scaled goodness- of- fit chi- square for statistical 
inference. Model fit was evaluated based on commonly 
recommended goodness- of- fit indexes (Hu & Bentler, 



|  183Growth in Oral Reading Fluency in a Semitransparent Orthography

TABLE 2 

Descriptive Statistics for All Reading Passages (RP) That Form the Basis of the Oral Reading Fluency Measure 

Across Grades 2–5

Oral reading fluency: Grade 2

Fall (reliability = .97) Winter (reliability = .96) Spring (reliability = .96)

RP 1 RP 2 RP 3 RP 4 RP 5 RP 6 RP 7 RP 8 RP 9

M 37.78 44.21 37.63 53.81 52.12 53.43 69.18 63.88 62.21

SD 27.96 27.12 24.37 32.35 29.32 29.23 31.39 32.20 31.50

[min, max] [0, 162] [2, 162] [3, 141] [4, 167] [3, 162] [8, 166] [4, 190] [3, 187] [3, 201]

Skewness 1.00 1.15 1.13 0.74 0.91 0.79 0.63 0.59 0.77

Kurtosis 3.91 4.28 4.22 2.87 3.70 3.37 3.17 3.05 3.58

n 411 373 372 466 462 461 459 459 458

Oral reading fluency: Grade 3

Fall (reliability = .96) Winter (reliability = .95) Spring (reliability = .94)

RP 10 RP 11 RP 12 RP 13 RP 14 RP 15 RP 16 RP 17 RP 18

M 66.72 73.82 69.64 84.19 82.66 82.54 96.20 88.89 95.46

SD 33.78 37.53 36.10 33.16 33.82 33.24 35.10 33.99 34.98

[min, max] [0, 184] [0, 198] [0, 196] [9, 190] [10, 198] [13, 220] [13, 220] [10, 229] [11, 230]

Skewness 0.65 0.52 0.63 0.26 0.15 0.41 0.47 0.54 0.24

Kurtosis 3.25 2.86 3.00 2.94 2.68 2.93 3.25 3.63 3.42

n 435 434 432 472 472 472 471 471 471

Oral reading fluency: Grade 4

Fall (reliability = .93) Winter (reliability = .93) Spring (reliability = .95)

RP 19 RP 20 RP 21 RP 22 RP 23 RP 24 RP 25 RP 26 RP 27

M 98.70 109.61 95.59 100.10 122.14 102.86 123.62 128.59 112.90

SD 34.26 37.32 36.59 35.11 38.29 32.38 37.61 35.71 37.88

[min, max] [4, 194] [6, 214] [5, 203] [16, 204] [17, 213] [20, 199] [22, 221] [28, 232] [25, 208]

Skewness 0.21 0.20 0.16

Kurtosis 2.77 2.76 2.84 2.69 2.74 2.90 2.82 3.23 2.57

n 475 475 475 532 533 532 443 443 441

Oral reading fluency: Grade 5

Fall (reliability = .92) Winter (reliability = .93) Spring (reliability = .94)

RP 28 RP 29 RP 30 RP 31 RP 32 RP 33 RP 34 RP 35 RP 36

M 107.95 103.52 120.00 117.88 126.11 128.49 122.59 118.37 117.79

SD 29.30 33.36 37.04 31.66 34.78 30.79 31.25 32.97 36.67

[min, max] [19, 193] [20, 184] [25, 213] [30, 205] [24, 214] [32, 224] [26, 27] [28, 227] [15, 226]

Skewness 0.06 0.02

Kurtosis 3.06 2.41 2.53 2.81 2.68 3.00 3.17 3.05 2.61

n 461 461 461 482 482 482 443 443 443

Note. M = mean; SD = standard deviation. Reliability was measured by calculating the mean of the correlations between the passages at the timepoint 
and the following timepoints.
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1999), including the chi- square test of exact model fit, the 
root mean square error of approximation (RMSEA: 
≤0.08 = acceptable, ≤0.05 = good) to assess close fit, the 
comparative fit index (CFI: ≥0.95 = good) contrasting to a 
null independence model, and the  standardized root 
mean square residual (SRMR: ≤0.05 = good).

Longitudinal Measurement Invariance

Although the ORF reading passages were designed to 
be of comparable difficulty, we first verified this design 
feature for each grade level by investigating the longitu-
dinal measurement invariance of the latent variable 
measurement model with all nine reading passages. We 
followed a model comparison procedure (for an over-
view, see Millsap, 2011) assessing the viability of 
restricting specific model parameters to be parallel 
invariant across the nine reading passages. When full 
invariance was not obtainable, we aimed to establish 
partial invariance by freeing up some invariance con-
straints under the condition that at each measurement 
timepoint, at least one reading passage was kept parallel 
invariant. The reason to pursue (at least partial) invari-
ance is that otherwise differences in the ORF measure 
across time might simply reflect an idiosyncratic 
 performance difference on a specific reading passage 
(e.g., an intended parallel- designed passage that 

unexpectedly turns out to be extremely difficult or easy 
in practice might overrule the general ORF trend across 
time). Model comparison is based on assessment of 
absolute goodness of fit and on the relative fit profile 
across the sequence of invariance models as indicated 
by differences in fit indexes such as the CFI (see, e.g., 
Cheung & Rensvold, 2002; Little 2013).

ORF Growth Models

Having established longitudinal (partial) invariance, a 
growth model is posited on top of the latent ORF factors 
in the measurement model. A path diagram of such a 
second- order latent growth model is given in Figure 1. 
The second- order latent growth model not only 
accounts for the measurement error in the individual 
ORF reading passage scores but also allows us to inves-
tigate the interindividual differences in ORF starting 
levels of the students in the same grade level (i.e., as 
indicated by the variance σ2

B0

 of the random intercept 
factor B0), the interindividual differences in ORF 
growth across the school year (i.e., as indicated by the 
variance σ2

B1

 of the random slope factor B1), and the rela-
tion between these two individual difference factors 
(i.e., as indicated by their covariance σ

B0B1
). The mean 

parameter μ
B0

 of the random intercept factor represents 
the average ORF starting level. To allow for a potential 

FIGURE 1 

Path Diagram of the Second- Order Latent Growth Model for the Nine (3 × 3) Parallel- Invariant Oral Reading Fluency 

Passages in Each of the Grades (2–5)

Note. Observed variables are represented by squares, latent variables by circles, and constants by triangles. The value of paths corresponding to 
nonannotated directed arrows is fixed at 1.
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nonlinear growth trajectory, the loading for the in- 
between timepoint on the random slope factor B1 is 
estimated freely, allowing the corresponding parameter 
b to be interpreted as the proportional change in ORF 
relative to the average change in ORF from the first 
timepoint to the last timepoint as represented by the 
mean parameter μ

B1
 of the random slope factor. 

Variances of the residual time- specific ORF factors are 
constrained to be equal (i.e., parameter 𝜎2

𝜀
).

Note that partial invariance would imply that some 
of the observed reading passage scores do not follow the 
general implied growth curve trend exactly and show a 
slightly differential pattern in either the observed mean 
score, as reflected in a nonzero intercept parameter (i.e., 
an additional direct path from the constant to one of 
the squares), or in the observed score (co)variance, as 
reflected in a freely estimated loading of the reading 
passage on its corresponding time- specific ORF factor.

The ORF Measure and the NTRP

The periodic changes in the Norwegian NTRP prevent 
a clear- cut comparison across time of the NTRP scores 
and of their link with the ORF measures. Yet, it results 
in the added benefit of having a variety of reading pro-
ficiency measures to evaluate the value of the ORF mea-
sure against it (see Table 1).

Missing Data Analysis

In general, missingness and dropout can be expected in 
every longitudinal study. Yet, its impact depends on 
whether data are systematically missing according to pro-
cesses that can bias the measures of interest (e.g., only low- 
scoring students dropping out) or whether missingness is 
merely due to some random idiosyncratic events or 
planned because of the design. Random events here are 
relocation of students, students or administering teachers 
being absent due to illness, and practical administration 
issues preventing two schools from conducting data collec-
tion at the first timepoint for grade 2 and one school not 
completing data collection at the second and third time-
points in any grade. For grade 4 specifically, national read-
ing examination tests were not available at the time of the 
ORF measure’s administration but only one year after, 
when students moved to grade 5, such that there was less 
incentive for local data coordinators to follow through with 
delivering this extra set of NTRP data for all students.

Initial exploratory analyses indicate that having one 
or more missing scores at the later two timepoints is not 
related to performance at the first ORF timepoint. Given 
the low stakes of the ORF assessment, it is reasonable to 
assume that missingness is indeed random and not due to 
expected negative consequences of the ORF assessment 
for schools, teachers, or students involved. There is one 
design factor present: 37 of 528 students in grade 2 

reading the first of three ORF passages at the first time-
point with less than 10 words read correctly per minute 
were exempted from the remaining two passages for that 
timepoint, in line with the ORF measure’s administration 
protocol. Only one or two such cases occurred in later 
measurement occasions and in later grades.

A complete set of nine ORF scores was available for 
308 students in grade 2 (58%; 30% missing between one 
and three scores, 12% missing more than three scores), 362 
students in grade 3 (66%; 22% missing between one and 
three scores, 12% missing more than three scores), 413 stu-
dents in grade 4 (70%; 7% missing between one and three 
scores, 23% missing more than three scores), and 384 stu-
dents in grade 5 (68%; 11% missing between one and three 
scores, 21% missing more than three scores). National test 
scores in reading proficiency were available for 384 stu-
dents in grade 2 (73%), 351 students in grade 3 (64%), 165 
students in grade 4(28%), and 302 students in grade 5 
(53%). The missingness in measures was partially overlap-
ping, with 247 (47%), 280 (51%), 110 (19%), and 239 (42%) 
students having outcomes both on all ORF measures and 
on all NTRP in grades 2–5, respectively. This implies that 
when taking into account these practical data collection 
limitations, a very conservative estimate of the effective 
sample sizes in the different grades still amounts to about 
250, which provides a large enough data coverage base for 
analysis of ORF–NTRP interrelations (for grade 4, stan-
dard errors can be expected to be slightly larger due to the 
relatively smaller complete overlap). An overview of the 
sample size for each measure across the year per grade is 
available in Tables 5–8.

Results

Descriptive Statistics

The ORF Measure

Descriptive statistics for all reading passages that form 
the basis of the ORF measure across the four grade lev-
els are presented in Table 2. It is readily apparent that 
mean performance in the number of words read cor-
rectly per minute increases gradually within each grade 
level across the year and also across grades, although 
this pattern becomes less pronounced when comparing 
grades 4 and 5. The standard deviations within and 
across grades are rather similar and large, indicating a 
similar spread of scores across grades and measurement 
timepoints and large individual differences across stu-
dents. Patterns of higher scores as students move up in 
grade with smaller differences at higher grades, and a 
relatively consistent spread among students across 
grades with somewhat larger standard deviations in the 
upper grades, is consistent with previous research on 
ORF. Less variability among standard deviations might 
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be interpreted positively because it shows similarity in 
the spread of scores. This finding is also consistent with 
previous studies on ORF in English- speaking students 
(see, e.g., S.K. Baker et al., 2008). Skewness and kurtosis 
statistics are within acceptable ranges for further SEM.

NTRP

Descriptive statistics for all NTRP across the four grade 
levels are presented in Table 3. The scores on the national 
reading test are higher in grade 4 than grade 5, but scores 
on the two versions of this test are not directly comparable 
because the content of the subtests changes from year to 
year. The sample descriptive statistics for the fifth graders 
on the national reading tests map closely to official popu-
lation statistics, a finding that further supports the repre-
sentativeness of the study sample. For the national reading 
assessments in the lower grades, no official statistics were 
available. For the NTRP scores, skewness and kurtosis 
statistics are also within acceptable ranges for further 
SEM, except for the first subtest in grade 2. Due to the 
clear ceiling effect on this “recognizing letters” measure 
(i.e., almost all students obtain the maximum score of 25), 
this subtest will not be considered in further analyses.

Longitudinal Measurement Invariance
Investigating change in ORF across time and interrela-
tions across time with external variables such as those 
of the NTRP requires that we have measured the same 
ORF construct with the same metric at each occasion. 
Because three ORF scores are available at each occa-
sion, we can explicitly evaluate this required longitudi-
nal measurement invariance. If the ORF measurement 
instrument does not exhibit evidence of longitudinal 
invariance, then the interpretation of change in mean 
scores and correlations between timepoints may be 
ambiguous (Horn & McArdle, 1992).

Table  4 provides an overview of the measurement 
invariance model results, treating all reading passages 
within a grade level as parallel ORF indicators. In each 
grade (2–5), the configural reference model (Horn & 
McArdle, 1992; Little, 2013) provided an excellent good-
ness of fit to the data, reflecting that the nine ORF pas-
sages were measuring the same underlying construct. 
Restricting the loadings of the ORF passage scores to be 
equal across time had only a small impact on the resulting 
fit to the data. This implies that the assumption of metric 
invariance was met such that latent ORF scores can be 
considered to be expressed in the same units across time. 
Restricting the intercepts of the ORF scores to be equal 
across time had a dramatic impact on the resulting fit to 
the data. This indicates that although all reading passages 
were designed to be comparable in principle, there were 
particular passages that stood out empirically and biased 
the general trend in ORF latent means across time. Yet, by 

relaxing some of the restrictions for these differentially 
functioning reading passages, a well- fitting partial scalar 
invariance model was still obtained for every grade level, 
allowing for meaningful unambiguous comparisons and 
further analyses of ORF across time.

Growth in ORF
Having established longitudinal partial invariance in 
each grade level (2–5), a growth model was posited on 
top of the latent ORF factors in the measurement model 
(see Figure 1) of each grade level. The resulting second- 
order latent growth models showed good fit to the data: 
Grade 2: χ2(33)  =  81.17, p  <  .001, CFI  =  0.991, 
RMSEA  =  0.053, p  =  .335, SRMR  =  0.022; grade 3: 
χ2(36) = 118.53, p < .001, CFI = 0.984, RMSEA = 0.065, 
p = .018, SRMR = 0.041; grade 4: χ2(32) = 157.28, p < .001, 
CFI = 0.977, RMSEA = 0.082, p = .082, SRMR = 0.053; 
and grade 5: χ2(31)  =  314.00, p  <  .001, CFI  =  0.959, 
RMSEA = 0.094, p = .128, SRMR = 0.094.

Average Growth Trajectory

Figure 2 provides an overview of the estimated average 
ORF growth trajectory across grades 2–5 if we examine 
the results of the four grades together. The Norwegian 
students began the year reading an average of about 38, 
66, 97, and 104 words correct per minute (WCPM) in 
grades 2–5, respectively. The average growth in number 
of WCPM was about 26, 31, 26, and 14 in grades 2–5, 
respectively. The average peak performance in the 
growth trajectories was 65, 97, 123, and 129 WCPM in 
grades 2–5, respectively.

The students in grade 2 started off reading about 38 
WCPM (i.e., random intercept mean μ

B0
  =  38.29 [1.27], 

p  <  .001), which rapidly increased (i.e., random slope 
μ
B1

  = 26.11 [0.70], p < .001) across the year up to about 65 
WCPM in the spring. The growth trajectory is approxi-
mately linear, with 57% (i.e., loading b = 0.57 [0.02]) of the 
total average change in ORF in grade 2 already occurring 
by winter. A similar pattern of results occurred in grade 3 
(μ

B0
 = 66.42 [1.52], p <  .001; μ

B1
 = 31.48 [0.77], p <  .001; 

b = 0.58 [0.02]). In grade 4, the growth trajectory starts at 
about the same level (μ

B0
 = 97.39 [1.44], p <  .001) as the 

spring ORF results for grade 3 but still shows continuing 
ORF growth (μ

B1
 = 25.92 [0.76], p <  .001), although ini-

tially there is now a slower increase between fall and win-
ter (b = 0.15 [0.03]), with an increase to spring accounting 
for 85% of the average total growth. In grade 5, the ORF 
growth trajectory seems to decrease (μ

B1
  =  14.13 [0.84], 

p < .001), with the initial average level in the fall for grade 
5 (μ

B0
 = 104.36 [1.42], p < .001) being in the zone of the 

winter results for grade 4. The growth trajectory in grade 
5 is no longer systematically increasing, with the peak 
ORF performance occurring in the winter (b  =  1.74 
[0.08]) and not in the spring as would be expected.
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Individual Differences 

in ORF Development

The boxplots in Figure 3 provide an overview of the indi-
vidual differences in estimated initial ORF levels and ORF 
growth rates (i.e., random intercept and slope, B0 and B1) in 
the four grade levels. As expected, initial levels (σ2

B0

 = 706.39 
[59.36], 1,145.34 [75.90], 1,088.59 [64.58], and 967.97 
[61.65], respectively) vary much more than growth rates 
(σ2

B1

  =  31.86 [31.30], 65.50 [29.61], 59.59 [19.24], and 1.45 
[4.77], respectively) across individuals at all grade levels. 
Estimated population variation in the growth rate across 
individuals is larger in grades 3 and 4, whereas in grades 2 
and 5, the variance could not be estimated very precisely 
and is smaller (grade 2) to almost nonexistent (grade 5). 
For grades 3 and 4, there is a small correlation between ini-
tial level and growth rate (r

B0B1
 = −.16, p = .177; r

B0B1
 = .289, 

p = .001). For grades 2 and 5, interpreting a correlation in 
the presence of a lack of variation of one of its components 
is not informative. The spaghetti plot in Figure 4 presents 
the resulting estimated individual growth trajectories. 
Consistent with students’ natural development of reading 
skills, growth rates are positive for all individuals (sample 
minimum of estimated growth rates = 18.82, 14.54, 5.34, 
and 12.02 for grades 2–5, respectively).

Relative Stability of the ORF  
Measure and Concurrent and 
Predictive Relations Between  
the ORF Measure and the NTRP
The relative stability of the ORF measure was high, as 
reflected by correlations of above .9 between the three 

TABLE 4 

Oral Reading Fluency Longitudinal Measurement Invariance Results for Grades 2–5

Measurement 

invariance model χ2 df p

Comparative fit 

index (CFI)

Root mean 

square error of 

approximation p

Standardized 

root mean square 

residual ΔCFI

Grade 2

Configural 33 24 .102 0.998 0.027 .983 0.004 —

Metric 146 30 <.001 0.978 0.086 <.001 0.050 0.020

Scalar 562 36 <.001 0.902 0.167 <.001 0.064 0.096

Partial 64 31 <.001 0.994 0.045 .684 0.012 0.004

Grade 3

Configural 17 24 .833 1.000 0.000 1 0.003 —

Metric 77 30 <.001 0.991 0.054 .307 0.036 0.009

Scalar 347 36 <.001 0.939 0.127 <.001 0.048 0.061

Partial 112 34 <.001 0.985 0.065 .021 0.037 0.015

Grade 4

Configural 56 24 <.001 0.994 0.048 .571 0.005 —

Metric 186 30 <.001 0.971 0.094 <.001 0.063 0.023

Scalar 1,268 36 <.001 0.772 0.242 <.001 0.108 0.222

Partial 138 30 <.001 0.980 0.079 <.001 0.038 0.014

Grade 5

Configural 47 24 .004 0.997 0.041 .785 0.005 —

Metric 328 30 <.001 0.957 0.133 <.001 0.093 0.040

Scalar 1,072 36 <.001 0.850 0.227 <.001 0.111 0.147

Partial 142 29 <.001 0.984 0.084 <.001 0.070 0.013

Note. In line with the intended oral reading fluency test design, the measurement invariance models treat all reading passages (RPs) as parallel items. 
Freed invariance constraints for the grade 2 partial model: Loading RP 3 and RP4 and intercept RP 2, RP 3, and RP 7; freed invariance constraints for 
the grade 3 partial model: Intercept RP 11 and RP 17; freed invariance constraints for the grade 4 partial model: Loading RP 23 and RP 24 and Intercept 
RP 20, RP 23, RP 26, and RP27; freed invariance constraints for the grade 5 partial model: Loading RP 28, RP 32, and RP 36 and intercept RP 30, RP 31, 
RP 32, and RP 34.



|  189Growth in Oral Reading Fluency in a Semitransparent Orthography

FIGURE 2 

Oral Reading Fluency Growth Curve Across Grades 2–5

Note. The dotted line indicates the transition from oral reading fluency data based on one grade to another.

FIGURE 3 

Individual Differences in Estimated Oral Reading Fluency Growth Parameters Across Grades 2–5

Note. The random intercept factors B0 represent the starting level, and the random slope factors B1 represent the growth rate.
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ORF factors across measurements within a grade (i.e., 
r
Ft−1,Ft

 = .92–.94, .94–.96, .95–.97, and .95–.97, for grades 
2–5, respectively). Hence, although ORF increases 
across the school year in an absolute sense, the relative 
rank ordering in terms of the students’ ORF did not 
change much (see Figure 4).

The correlations between the ORF measures and 
the NTRP for grades 2–5 are shown in Tables  5–8. 
Grade 2 students were administered a national reading 
assessment consisting of seven subtests in the spring, 
which allows us to asses both predictive relations with 
the ORF measure (winter and fall measurement occa-
sions) and concurrent relations with it (spring occa-
sion). The first subtest, recognizing letters, is 
uninformative because almost all students earn the 
maximum score, and was consequently dropped from 
further analyses. The six remaining subtests, which 
required more elementary operations or targeted sub-
skills needed for reading fluency, more strongly related 

to the ORF measures (reading words: r =  .68, .69, and 
.73, respectively; splitting compound words: r = .69, .70, 
and .75, respectively; reading sentences: r = .63, .67, and 
.73, respectively) than did the subtests requiring more 
complex operations or higher level skills (writing words 
by listening and spelling: r =  .48, .48, and .52, respec-
tively; following written instructions: r  =  .57, .61, and 
.66, respectively; reading text: r  =  .49, .47, and .53, 
respectively). Concurrent correlations (i.e., the third r 
value indicative of the spring measurement occasion) 
were slightly larger than predictive relations (i.e., the 
first two r values indicative of the fall and winter mea-
surement occasion), with a noticeable increase in the 
relation between the ORF measure and the reading sen-
tences subtest.

Grade 3 students were administered a national read-
ing assessment consisting of four subtests in the spring, 
which allows us to asses both predictive relations 
with  the ORF measure (winter and fall measurement 

FIGURE 4 

Estimated Oral Reading Fluency (ORF) Growth Trajectories Across Grades 2–5

Note. Thin, gray lines represent individuals, and thick, black lines represent grade averages.
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TABLE 5 

Correlations Between All Observed Measures With the Sample Size at All Timepoints for Grade 2

Measure 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

1. ORF 1 411

2. ORF 2 .97 373

3. ORF 3 .97 .97 372

4. ORF 4 .89 .89 .89 466

5. ORF 5 .89 .90 .89 .97 462

6. ORF 6 .89 .90 .90 .96 .97 461

7. ORF 7 .89 .89 .88 .90 .90 .91 459

8. ORF 8 .89 .88 .88 .91 .90 .91 .96 459

9. ORF 9 .89 .89 .88 .91 .90 .91 .96 .97 458

10. NTRP 1 .10 .08 .07 .14 .13 .14 .18 .19 .17 384

11. NTRP 2 .48 .42 .38 .48 .47 .47 .53 .52 .52 .17 384

12. NTRP 3 .66 .61 .60 .68 .67 .67 .73 .72 .72 .29 .46 384

13. NTRP 4 .67 .63 .63 .71 .69 .70 .74 .73 .75 .20 .46 .75 384

14. NTRP 5 .62 .55 .56 .66 .65 .67 .72 .72 .71 .27 .52 .77 .75 384

15. NTRP 6 .55 .49 .47 .60 .59 .59 .67 .65 .64 .21 .46 .63 .60 .74 384

16. NTRP 7 .48 .38 .40 .47 .45 .46 .54 .53 .50 .22 .46 .43 .40 .49 .55 384

Note. NTRP = national tests of reading proficiency; ORF = oral reading fluency measure. The bold numbers are correlations within construct. 
Correlations greater than .13 are significant at the .05 level. The diagonal is the sample size at each measure.

TABLE 6 

Correlations Between All Observed Measures With the Sample Size at All Timepoints for Grade 3

Measure 1 2 3 4 5 6 7 8 9 10 11 12 13

1. ORF 1 435

2. ORF 2 .96 434

3. ORF 3 .96 .96 432

4. ORF 4 .91 .90 .90 472

5. ORF 5 .90 .90 .90 .95 472

6. ORF 6 .90 .90 .90 .95 .96 472

7. ORF 7 .89 .89 .89 .91 .91 .91 471

8. ORF 8 .88 .89 .89 .90 .91 .91 .94 471

9. ORF 9 .88 .88 .89 .91 .91 .91 .95 .94 471

10. NTRP 1 .72 .71 .68 .72 .75 .72 .74 .70 .73 352

11. NTRP 2 .43 .45 .45 .52 .50 .52 .48 .48 .50 .39 351

12. NTRP 3 .27 .28 .28 .35 .34 .37 .34 .33 .34 .29 .45 351

13. NTRP 4 .36 .39 .40 .45 .45 .46 .46 .45 .45 .35 .49 .42 351

Note. NTRP = national tests of reading proficiency; ORF = oral reading fluency measure. The bold numbers are correlations within construct. All 
correlations are significant at the .01 level. The diagonal is the sample size for each measure.
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occasions) and concurrent relations with it (spring). 
Relations between the ORF measure and the simple 
chains of words subtest (r = .73, .75, and .75, respectively) 
were stronger than with the three other subtests that tar-
geted higher level reading skills (reading narrative text: 
r = .49, .53, and .51, respectively; reading expository text: 
r = .44, .47, and .47, respectively) and vocabulary (word 
knowledge: r = .31, .36, and .35, respectively).

The fifth- grade national reading test was completed 
by grade 5 students at the time of the ORF measure’s 
administration in the fall (concurrent relation) and by 
grade 4 students in the fall of the year after the ORF 
measure’s administration when the students had moved 
to grade 5 (predictive relation). The concurrent and 
predictive relations between the ORF measure and the 

two fifth- grade samples on the national test are esti-
mated to be .55 and .54, respectively. These somewhat 
lower correlations are in line with  expectations, given 
that the national reading test focuses on higher level 
reading competences, such as finding information, 
reading comprehension, text interpretation, and reflec-
tion. An increase in ORF scores during grade 5 occurs, 
but the rate of acceleration is flatter.

Discussion
The main purpose of the study was to examine initial 
status and growth on ORF and how ORF relates to stu-
dents’ reading performance in and across multiple 

TABLE 8 

Correlations Between All Observed Measures With the Sample Size at All Timepoints for Grade 5

Measure 1 2 3 4 5 6 7 8 9 10

1. ORF 1 462

2. ORF 2 .92 461

3. ORF 3 .92 .93 461

4. ORF 4 .88 .88 .89 482

5. ORF 5 .88 .89 .89 .93 482

6. ORF 6 .88 .90 .88 .92 .94 482

7. ORF 7 .88 .87 .89 .91 .91 .90 443

8. ORF 8 .87 .87 .88 .91 .91 .91 .95 443

9. ORF 9 .89 .90 .90 .92 .92 .92 .94 .94 443

10. NTRP .55 .54 .55 .49 .53 .53 .49 .51 .54 302

Note. NTRP = national tests of reading proficiency; ORF = oral reading fluency measure. The bold numbers are correlations within construct. All 
correlations are significant at the .01 level. The diagonal is the sample size for each measure.

TABLE 7 

Correlations Between All Observed Measures With the Sample Size at All Timepoints for Grade 4

Measure 1 2 3 4 5 6 7 8 9 10

1. ORF 1 476

2. ORF 2 94 475

3. ORF 3 .93 .94 475

4. ORF 4 .89 .90 .91 532

5. ORF 5 .92 .92 .92 .93 533

6. ORF 6 .88 .89 .90 .92 .93 532

7. ORF 7 .90 .89 .89 .91 .92 .90 443

8. ORF 8 .90 .89 .89 .90 .91 .90 .95 443

9. ORF 9 .88 .88 .89 .91 .90 .91 .94 .94 441

10. NTRP .52 .48 .50 .50 .48 .46 .48 .47 .50 165

Note. NTRP = national tests of reading proficiency; ORF = oral reading fluency measure. The bold numbers are correlations within construct. All 
correlations are significant at the .01 level. The diagonal is the sample size for each measure.
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grades on two high- stakes national compulsory reading 
tests focused on decoding and comprehension in 
Norwegian, a semitransparent orthography. The study 
differed from previous research in that it examined the 
use of an ORF measure in a European context with a 
more transparent language than English using longitu-
dinal second- order latent growth curve modeling. 
Overall, this study makes several contributions to the 
existing research regarding growth trajectories on the 
ORF measure and its relations with general reading 
proficiency.

First, we examined whether the ORF measure has 
longitudinal measurement invariance. This is impor-
tant because invariance in text difficulty and complex-
ity can help determine that the growth trajectories are 
due to the reading development and not passage char-
acteristics. We found that the configural reference 
model for the ORF passages was measuring the same 
underlying construct. This was predicted because all 
passages were constructed to be parallel items, similar 
in difficulty but with different content (stories) to avoid 
retest effects. However, when the intercepts of the ORF 
scores were restricted to be equal across time, particu-
lar passages stood out empirically as more or less diffi-
cult and affected the general trend in ORF latent means. 
By relaxing some of the restrictions for these reading 
passages, a well- fitting partial scalar invariance model 
could still be obtained for each grade level (2–5). This 
allowed for meaningful, unambiguous comparisons 
and further analyses of the ORF measure across time. 
We explored potential reasons for why some passages 
differed empirically from the others by linking the 
deviations in intercept (mean) and loading of the pas-
sages to (a) technical measures of readability (e.g., LIX 
readability formula: Gilliland, 1972; Flesch readability 
formula: Flesch & Paterson, 1948) and (b) the content 
type and topic of the reading passage (see Appendix A). 
However, we did not find a link with the technical mea-
sures nor with content type.

The invariance results support previous research 
and show the difficulty of creating parallel reading pas-
sages (e.g., Cummings, Park, & Bauer Schaper, 2013). 
Although the grade- level passages are developed to be 
equal in difficulty, the reason why some passages stood 
out empirically might be that different passages mirror 
students’ interests and familiarity because of content 
variation in the passages and the types of text struc-
tures used (e.g., narrative, expository). Our findings 
underline the importance of measuring ORF across a 
set of reading passages instead of basing results on only 
a one- passage measure. In fact, an observed median 
score of the three passages at each measurement point is 
recognized as a better indicator of a student’s ORF per-
formance than just one passage (DIBELS: Good & 
Kaminski, 2002).

Second, we examined students’ growth in ORF. As 
for the examination of growth trajectories in a semi-
transparent language, the main findings—that linear 
growth represented grades 2 through 3, and more non-
linear growth represented grades 4 and 5—were as 
expected and extend previous research in students’ 
growth of reading fluency. The findings that the 
Norwegian students’ performance increased over the 
course of the year and fastest in grades 2 and 3 are simi-
lar to previous studies (see, e.g., Hasbrouck & Tindal, 
1992, 2006). The slower growth in grade 5 might be 
interpreted as an indication of reaching a performance 
ceiling, especially for some students, and hence a flat-
tening out in level of ORF rate in Norwegian. However, 
further studies including students in higher grades 
should be conducted to determine this.

The nonlinear growth pattern is supported by pre-
vious research of ORF growth in English for students in 
the later grades (e.g., S.K. Baker et al., 2008; Fuchs et al., 
1993; Nese et  al., 2013). Furthermore, it is consistent 
with theory and research regarding the development of 
automaticity in reading (LaBerge & Samuels, 1974). The 
nonlinear growth pattern indicates that as reading is 
first developing, changes in fluency are reflecting that 
the decoding process is becoming more automatic. As 
students become more proficient in reading, individual 
differences seem to deal more with reading comprehen-
sion of the particular passage than with reading com-
prehension in general (e.g., García & Cain, 2014; 
Pikulski & Chard, 2005; Stanovich, 2000). This does not 
necessarily mean that administering the ORF measure 
in grade 5 is not useful but that expectations for linear 
growth might be unrealistic in practice (Nese et  al., 
2013).

The context for this study is that reading fluency 
was measured in a semitransparent orthography, 
whereas most other studies of ORF measure reading 
fluency in English, which has a less transparent orthog-
raphy. Previous studies comparing the development of 
reading fluency between students from different 
orthographies have found that there are similar mecha-
nisms and predictors underlying the development of 
decoding but that students learning to read in English 
have slower decoding growth rates, at least during the 
first three years of school (Caravolas et al., 2013). If we 
compare our findings with growth rates found in stud-
ies of English readers, we see that the Norwegian stu-
dents began the year reading fewer WCPM but 
experience stronger growth during the school year. For 
instance, Tindal, Nese, Stevens, and Alonzo (2015) 
found that U.S. students in grade 3 began the year read-
ing an average of nearly 81 WCPM (15 WCPM more 
than Norwegian students), just above 100 WCPM in 
grade 4 (three WCPM more than Norwegians), and 125 
WCPM in grade 5 (21 WCPM more than Norwegians). 
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The slope in each of these grades ranged between 0.65 
and 0.73 WCPM, whereas the slope in the Norwegian 
grades 3–5 ranged between 0.76 and 0.84 WCPM.

The lower initial value of WCPM in Norwegian stu-
dents might be due to the fact that learning to read 
starts at a later age than for students in the U.S. school 
system. However, the stronger ORF growth in 
Norwegian students supports previous research find-
ings that learning to read in a more transparent lan-
guage is easier, particularly in the early stages of reading 
development, than learning to read in a nontransparent 
orthography (Caravolas et  al., 2013). Another possible 
explanation is that reading instruction during the 
school year in Norwegian elementary schools is some-
how different from other contexts and more aligned 
with practices that accelerate reading fluency growth. 
Another important factor is that U.S. students start 
their formal reading instruction one year earlier than 
Norwegian students.

As expected, individual differences in initial ORF 
level varied much more than growth rates. However, all 
individuals had positive growth rates. The estimated 
population variation in growth across individuals was 
largest in grades 3 and 4, and the correlation between 
initial level and growth in these grades was small. In 
grades 2 and 5, the variance in growth rates across indi-
viduals was small and almost nonexistent. One inter-
pretation is that the effects of reading instruction are 
constant for students across different reading- 
proficiency levels and that the students are relatively 
homogeneous in terms of their reading proficiency. The 
initial differences might be useful as a baseline indica-
tor to identify students at risk for reading problems, 
which was demonstrated in several previous studies 
(e.g., Silberglitt & Hintze, 2007; Speece & Ritchey, 2005; 
Wang, Porfeli, & Algozzine, 2008).

Based on early screening to identify struggling 
readers, Parrila et al. (2005) demonstrated that it is pos-
sible for teachers to reduce individual differences in 
basic reading skills during early reading development. 
Teachers can respond early to individual differences 
among students with specific interventions, followed by 
systematic monitoring of students’ growth (Stecker, 
Fuchs, & Fuchs, 2005). Although variability in ORF 
growth should be expected, results of the present study 
and others can be used to define normative rates of 
growth that can help identify students with low initial 
ORF levels and/or slow ORF growth so they can receive 
more intensive reading support. Furthermore, it will be 
important to define ORF benchmark and/or cutoff 
scores to identify struggling readers for intervention 
and progress monitoring. However, thresholds for 
appropriate levels of automaticity and reading rate by 
grade level might best be considered by using receiver 
operating characteristic curves using generated 

specifications related to sensitivity and specificity. 
Establishing thresholds using professional judgment 
and various objective approaches (e.g., students scoring 
below the 20th percentile) might help teachers identify 
the “right” students for intervention or extra support, 
but the sensitivity of yielding “true positives” and the 
specificity of yielding “true negatives” is also important 
to consider (Smolkowski, Cummings, & Strycker, 2016).

Finally, we investigated the relative stability of ORF 
growth and the concurrent and predictive relations 
between the ORF measure and the NTRP. The high sta-
bility of the ORF measure, reflected by correlations 
between the three ORF factors at all three timepoints in 
all four grade levels (>.92) in a semitransparent orthog-
raphy, confirms previous evidence generated in less 
transparent orthographies (e.g., S.K. Baker et al., 2008; 
Kim et al., 2010; Nese et al., 2013). Overall, the findings 
extend evidence to more transparent languages by dem-
onstrating moderate to strong positive correlations 
between the ORF measure and the NTRP across the 
school year in grades 2–5 (range = .44–.75). The find-
ings are in line with previous studies on correlations 
between the ORF measure and high- stakes criterion 
measures of reading in English. However, high- stakes 
criterion measures among state tests and national tests 
have varying levels of difficulty and psychometric qual-
ity, of course. For instance, Wanzek et al. (2010) demon-
strated in a longitudinal study of predictive validity 
across grades 1–3 in the United States that the ORF 
measure was a reliable predictor of students’ reading 
proficiency on two different high- stakes measures in 
grade 3. However, greater student growth on the ORF 
measure through the three grades was needed to achieve 
success on the nationally normed test (SAT- 10) com-
pared with what was needed on the state- normed test 
(Texas Assessment of Knowledge and Skills).

Furthermore, in a study across grades 1–3, S.K. 
Baker et al. (2008) found slightly different correlations 
between the ORF measure and two high- stakes mea-
sures, the SAT- 10 (range = .63–.80) and the Oregon state 
test (range = .58–.68). Findings that the ORF measure 
provided a stronger relation to the NTRP in earlier 
grades than in later grades in Norway have also been 
confirmed by previous research on how the ORF mea-
sure relates to high- stakes criterion measures in reading 
in a less transparent orthography and how relations 
between ORF and reading performance decrease over 
time (e.g., S.K. Baker et al., 2008).

Regarding implications for practice, our study 
showed that the ORF measure is an important develop-
mental indicator of reading proficiency and is useful in 
monitoring students’ reading fluency, which can help 
schools identify students who are at risk for reading 
failure (Fuchs et al., 2001; Pfost et al., 2012). In a preven-
tion and early intervention framework of reading 
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development, ORF is an efficient measure that schools 
can use to help teachers efficiently identify students 
who are on track and those who are not. This can lead 
to providing struggling readers with targeted support 
in the early stages of reading development, when their 
growth trajectories in some areas, such as reading flu-
ency, tend to be developing rapidly (S.K. Baker et  al., 
2008; Hosp & Suchey, 2014; Pikulski & Chard, 2005). By 
identifying struggling readers early and following their 
development within the year, teachers can initiate early 
reading supports and do not have to wait for high- 
stakes tests, such as the NTRP results, at the end of the 
school year. It is worth noting that the absence of the 
NTRP in Norwegian in grade 4 probably increases the 
risk of not identifying struggling readers. That is, two 
years can elapse before reading data are provided. In 
summary, we conclude that the Norwegian version of 
the ORF measure is a reliable and valid screening 
instrument that is easy and efficient to administer in 
schools and contributes to the early identification of 
students at risk for reading difficulties across years in 
the elementary grades.

Because poor reading skills can be a significant 
impediment to success in formal education, interven-
tions are crucial. As shown in the present study, and 
also demonstrated in previous studies, the ORF mea-
sure can serve as an index of students’ reading develop-
ment, not only as a measure of reading fluency per se. 
Many studies have shown that reading fluency prob-
lems can be effectively remediated through repeated 
reading interventions (for a review, see Chard, Vaughn, 
& Tyler, 2002; National Institute of Child Health and 
Human Development, 2000). However, these kinds of 
repeated reading interventions can lead to reading 
instruction practices where the focus is on reading for 
speed and where other important components are 
excluded (Rasinski et  al., 2011; Rayner, Schotter, 
Masson, Potter, & Treiman, 2016). Thus, because the 
ORF measure also serves as an index of reading prob-
lems beyond reading fluency, repeated reading should 
not be the only intervention for these students. Many 
studies have shown that the best way to ensure strong 
comprehension and with a sufficient reading speed is to 
also work on vocabulary, in line with the simple view of 
reading. However, learning to read is a complex process 
that includes several aspects beyond the simple view 
(e.g., sociocultural, neurological, genetic). For instance, 
from a sociocultural point of view, Purcell- Gates (2002) 
argued that the simple view of reading is not without 
controversy. Because students enter different school 
contexts from different socioeconomic backgrounds, 
they will face different learning and reading difficul-
ties. Ultimately, it is important not only to identify each 
student’s specific needs by analyzing potential needs 
from different perspectives but also to differentiate the 

interventions appropriately so all students are  supported 
effectively.

Also, substantial research has shown that for young 
students struggling with learning to read, small- group 
interventions that emphasize all major aspects of reading 
development (phonics, fluency, comprehension, and 
vocabulary) consistently produce benefits in measured 
aspects of reading, including comprehension and fluency 
(Hulme & Melby- Lervåg, 2015; Melby- Lervåg & Lervåg 
2014a). Furthermore, even for students with fluency prob-
lems solely, interventions could focus on fluency, including 
instructions for comprehension and prosody. Notably, stu-
dents with dyslexia with no additional language problems 
will also get a low score on the ORF measure but will not 
necessarily need vocabulary and language comprehension 
training as a part of their intervention. It is therefore 
important to monitor progress and provide more in- depth 
diagnostic assessments to determine in a more precise way 
what specific areas of difficulty a student is having trouble 
with. Thus, teachers can distinguish between using the 
ORF measure for screening and progress- monitoring 
assessments and when additional assessment data are 
needed for other purposes, such as determining specific 
program areas and intervention content. Furthermore, 
additional diagnostic data will be necessary when more 
intensive interventions for students are needed because 
they are not responding sufficiently to universal or less 
intense interventions (e.g., vocabulary, decoding).

Future Studies
In future studies, it could be useful to validate the ORF 
measure in a transparent orthography against a larger bat-
tery of diagnostic reading tests in addition to more general 
national or statewide assessment tests. By validating the 
ORF measure against a battery of individually adminis-
tered reading tests, it would be possible to examine how 
sensitive and specific the ORF test is when it comes to 
detecting reading problems at an early stage (see Duff 
et al., 2015; Snowling & Hulme, 2012). The ORF measure 
might also be validated against other groups of students 
with known characteristics (e.g., dyslexia, individualized 
education plans in reading). Although we did not find sig-
nificant differences on the ORF measure by student group 
based on variables such as gender or in the small group of 
bilingual students in this study, these variables in addition 
to students’ socioeconomic status will be important to 
investigate more thoroughly in future studies.

The ORF measure as implemented in this study was 
a teacher- administered measure, which can affect data 
collection quality based on teachers’ prior knowledge of 
students, potential bias against or in favor of the mea-
sure or specific students, or potential bias in relation to 
the use of test data (e.g., accountability, teacher 
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evaluations). Thus, the ORF measure should be vali-
dated against tests that are not administered or col-
lected by teachers, or when possible, ORF data should 
be collected by impartial examiners. However, because 
the ORF measure is intended as a teacher instrument, it 
is important to also have teachers as test administra-
tors. Still, in future studies, inter- rater reliabilities 
should be included. Finally, in both Europe and the 
United States, large- scale full- classroom assessments 
have also been met by considerable controversy among 
educators (e.g., Goodman, 2006; National Union of 
Teachers, 2012). Hence, usability and usefulness of the 
ORF measure from a teacher perspective needs to be 
evaluated. To our knowledge, this type of study has not 
yet been conducted. In contrast to the mandatory tests 
used in schools, the ORF measure is not a one- time 
check but a tool that can be integrated into teachers’ 
work throughout the year to measure students’ prog-
ress. This is potentially more useful because it can be 
more directly linked to intervention and used as a 
 measure of progress.

NOTE
We gratefully acknowledge the students and their teachers for par-
ticipating in the study.
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APPENDIX A

Reading 

passage

ΔDIFa 

LIX readability 

formula

Flesch readability 

formula Summary Content

Intercept Loading Full Average read

Reading 

ease

Grade 

level Grade level Topic Type

Grade 2

1 0.00 1.00 11 20 92.9 2.2 2 Dear diary Narrative

2 3.13*** 1.00 12 9 96.2 2.4 2 Ill Expository

3 0.58 0.90*** 13 8 96.6 2.2 2 Pen friend Narrative

4 0.00 1.04*** 12 10 92.3 2.4 2 Little and nice Expository

5 0.00 1.00 11 9 97.2 1.7 2 In the cabin Narrative

6 0.00 1.00 15 11 88.8 3.2 3 On way to school Expository

7 6.24*** 1.00 10 7 97.5 2.3 2 Afraid of darkness Narrative

8 0.00 1.00 12 11 98.6 1.8 2 Angry Expository

9 0.00 1.00 13 9 93.3 2.3 2 Life along river Expository

Grade 3

10 0.00 1.00 14 16 93.9 2.2 3 Soccer tournament Narrative

11 5.81*** 1.00 17 13 86.1 3.8 4 In the library Expository

12 0.00 1.00 19 20 87.2 3.3 4 School camp Narrative

13 0.00 1.00 18 14 85.8 3.9 4 Boys don’t play Expository

14 0.00 1.00 18 18 87.0 3.3 4 Grandfather fishing Narrative

15 0.00 1.00 18 19 85.4 4.0 4 Wild animals Narrative

16 0.00 1.00 15 12 90.5 3.0 3 Stranger Narrative

17 *** 1.00 17 11 87.9 3.4 4 An iceland is born Expository

18 0.00 1.00 18 17 86.6 3.6 4 Moving to town Narrative

Grade 4

19 0.00 1.00 20 19 81.6 4.5 5 Author visiting Narrative

20 12.40*** 1.00 20 19 82.4 4.6 4 Moving to London Narrative

21 0.00 1.00 21 22 83.0 4.6 5 Kayaking Expository

22 0.00 1.00 21 27 80.8 4.5 5 Bike ride Narrative

23 6.83*** 1.14*** 20 18 85.3 4.8 4 Dog in the house Expository

24 0.00 1.01* 19 18 80.7 4.4 5 Cheeta (cat) Expository

25 0.00 1.00 23 22 81.1 4.8 5 Water well Narrative

26 4.97*** 1.00 20 24 79.4 5.1 4 Emil and Eilert Narrative

27 *** 1.00 22 21 83.2 4.7 5 Cairo Expository

(continued)
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Reading 

passage

ΔDIFa 

LIX readability 

formula

Flesch readability 

formula Summary Content

Intercept Loading Full Average read

Reading 

ease

Grade 

level Grade level Topic Type

Grade 5

28 0.00 1.02*** 22 23 81.9 3.9 5 Soccer game Narrative

29 0.00 1.00 24 29 77.0 5.3 6 Vikings Expository

30 15.36*** 1.00 22 27 78.3 5.7 6 Save the children Expository

31 *** 1.00 26 26 75.2 5.8 5 Way guide Narrative

32 *** 1.12*** 25 22 77.4 5.0 6 Climbing wall Narrative

33 0.00 1.00 27 23 77.2 5.1 5 Dolphins Expository

34 4.87*** 1.00 19 23 76.9 5.0 5 Family trip Narrative

35 0.00 1.00 25 25 77.0 5.5 6 Water is source Expository

36 0.00 1.00 26 30 73.6 5.9 6 The body is not Expository

APPENDIX B

Subtest

Number 

of items Timed Description

National reading assessment subtests for grade 2: Spring 2013

Recognizing 
letters

25 1 minute The students were presented printed capital letters and asked to identify the same 
printed lowercase letters and vice versa.

Writing words 16 — To measure skills in spelling, the examiner asked the students to write words when 
listening to the teacher read words aloud.

Reading words 21 2 minutes The students were asked to look at a picture and identify which of four words 
represented the picture.

Splitting 
compound words

21 1 minute To measure morphemic awareness and word- decoding skill, the students were asked 
to divide compound words by putting a line between two meaningful units in words 
that varied in terms of the number of letters and difficulty.

Reading sentences 18 2 minutes To measure reading comprehension at the sentence level, the students were asked 
to read a sentence of increasing length (two to eight words) and identify which of 
four pictures best represented the meaning of the sentence.

Following written 
instructions

10 2.5 minutes The students were asked to read instructions (one or two sentences) and 
demonstrate their reading comprehension by marking on a picture of elements the 
one that corresponded to each instruction (e.g., “Please make a circle around the 
bus station”).

Reading text 6 — To measure reading comprehension, the students read one short text silently and 
then answered six multiple- choice questions about the text, which was taken from 
Aesop’s fable “The Bear and the Two Friends.”

a  
*p < .05. ***p < .001.

Textual Properties of the Reading Passages Related to Empirical Performance Deviations From the Intended 

Parallel Construction (continued)
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Subtest

Number 

of items Timed Description

National reading assessment subtests for grade 3: Spring 2013

Chains of words 66 5 minutes To measure decoding and word recognition skills, the students were presented an 
unbroken chain of four meaningful words (e.g., “onfivebeatcheese”) and asked to 
read the unit as separate words (“on five beat cheese”).

Reading narrative 
text

9 15 minutes To measure reading comprehension, this subtest consisted of a narrative text that 
students read silently and then answered nine questions about it. The text was 
from a Norwegian illustrated children’s book. Three questions measured literacy 
comprehension, in that the students could find the information to answer the 
questions in the text. Five other questions measured inferential comprehension, 
in that the students had to integrate information from the text with their own 
background knowledge about the topic or infer meaning in the text from things not 
stated explicitly in the text to answer the question correctly; one question required 
students to make a reasonable interpretation of the text based on multiple pieces of 
information in the text.

Word knowledge 20 — Multiple- choice items measured vocabulary. Each item consisted of four words. The 
teacher read the first target word aloud and then each of three option words, one of 
which was a synonym for the target word. The students marked the word that was 
the correct synonym.

Reading 
expository text

7 15 minutes To measure reading comprehension, the students silently read a text about making 
pancakes and answered seven multiple- choice questions about the text. Information 
for five of the questions was directly expressed in the text. For the other two 
questions, the students had to combine information from different places in the 
text and rely on their own background knowledge and experience to answer the 
questions correctly.

(continued)
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Errata 
Place Original text Corrected text Type of correction 
Page 15, 
Paragraph 2, 
Lines 12-13 

... is twice as high in Grades 
8 to 10 (10.2%) as in Grades 
8 to 10 (10.2%) than in 
Grades 1 to 4 (5.1%). 

... is twice as high in Grades 8 
to 10 (10.2%) as in Grades 1 
to 4 (5.1%). 

Deleted the words in Grades 
8 to 10 (10.2%) than 

Page 17, 
Paragraph 2, 
Line 10  

... (e.g., Chapter 2.3.3), ... ... (e.g., Chapters 2.2.3, 2.3.3, 
2.5), ... 

Updated chapter numbers  

Page 18, 
Paragraph 3, 
Line 2 

... include national and tests 

... 
... include national and other 
tests ... 

Inserted the missing word 
other  

Page 20, 
Paragraph 2, 
Line 2 

... proficiency and identify 
student difficulties, ... 

... proficiency for identifying 
students' difficulties, ... 

Deleted the words and 
identify student. Inserted for 
identifying students' 

Page 22, 
Paragraph 2, 
Line 3 

... those at-risk is, is a highly 

... 
...those at-risk, is a highly ... Deleted the word is 

Page 24, 
Paragraph 2, 
Line 11 

If Cartwright’ assertions ... If Cartwright’s assertions ... Corrected Cartwright’s 

Page 27, 
Paragraph 2, 
Line 7 

... was examines in ... ... was examined in ... Corrected the word 
examined  

Page 27, 
Paragraph 3, 
Line 3 

... the assessments was ... ... the assessment was ... Corrected the word 
assessment 

Page 34, 
Paragraph 1, 
Line 6 

... National Tests of Reading 
of Proficiency ... 

... national tests and 
compulsory assessments of 
reading proficiency ... 

Inserted and compulsory 
assessments 

Page 36,  
Paragraph 3, 
Line 7  

The evaluation of the 
instruments is, In addition to 
... 

In addition to ... Deleted The evaluation of 
the instruments is, 

Page 39, 
Paragraph 2, 
Line 2 

... properties, we used multi-
statistical ... 

... properties, multi-statistical 

... 
Deleted the words we used 

Page 43, 
Paragraph 2, 
Line 1 

... determine how the it fits 
the ... 

... determine how these fit the 

... 
Deleted the it fits. Inserted 
these fit 

Page 46,  
Line 1 

... (Appendix B).  ... (Appendices C and D). Deleted Appendix B. 
Inserted Appendices C and 
D 

Page 54, 
Paragraph 2, 
Line 7 

... the scores are based the 
number ... 

... the scores are on based the 
number ... 

Inserted the word on 

Page 57, 
Paragraph 3, 
Line 5 

... research and awaits a 
study with a larger sample. 

... research, studies with larger 
representative samples are 
awaiting. 

Deleted and awaits. 
Inserted , studies with larger 
representative samples are 
awaiting. 

Note. Paper 1 has been published in the Scandinavian Journal of Educational Research. It has the 
following reference: 
Arnesen, A., Braeken, J., Ogden, T., & Melby-Lervåg, M. (2018). Assessing Children’s Social 

Functioning and Reading Proficiency: A Systematic Review of the Quality of Educational 
Assessment Instruments Used in Norwegian Elementary Schools. Scandinavian Journal of 
Educational Research. DOI: 10.1080/00313831.2017.1420685  
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