
Examining thinking skills in the context of large-scale assessments using a validation 

approach 

 

 

 

 

Krystal Hachey 

 

 

 

Thesis submitted to the 

Faculty of Graduate and Postdoctoral Studies  

in partial fulfillment of the requirements 

for the Doctorate in Philosophy degree in Teaching, Learning & Evaluation, 

 

 

Faculty of Education 

University of Ottawa 

 

 

 

 

© Krystal Hachey, Ottawa, Canada, 2014 



  ii 

 

Table of Contents 

Table of Contents .......................................................................................................................... ii 

List of Tables ................................................................................................................................ vi 

Legend .......................................................................................................................................... vii 

Abstract ......................................................................................................................................... ix 

Acknowledgments ......................................................................................................................... x 

The Dedication ............................................................................................................................. xi 

Chapter One: Introduction .......................................................................................................... 1 

The Research Problem ............................................................................................................. 3 

Theories, Perspectives, and Definitions .................................................................................. 5 

Organization of the Thesis ..................................................................................................... 11 

Chapter Two: Literature Review .............................................................................................. 13 

LSAs ......................................................................................................................................... 13 

Thinking Skills ........................................................................................................................ 19 

Thinking and Reading ............................................................................................................ 22 

Assessing Thinking in the Context of LSAs .......................................................................... 27 

Validation................................................................................................................................. 31 

Literature Review Summary ................................................................................................. 40 

Chapter Three: Conceptual Framework .................................................................................. 43 

Research Questions ................................................................................................................. 43 

Epistemology ........................................................................................................................... 44 

Personal Views and Assumptions .......................................................................................... 45 

Thinking, Assessment, and Reading in the Context of LSAs of Reading .......................... 46 



  iii 

 

Validation................................................................................................................................. 55 

Conceptual Framework Summary ........................................................................................ 58 

Chapter Four: Methodology ...................................................................................................... 59 

LSAs Contexts and the Nature of Data Collected ................................................................ 59 

Procedure ................................................................................................................................. 66 

Qualitative Analysis ................................................................................................................ 67 

Quantitative Analysis.............................................................................................................. 72 

Methodology Summary .......................................................................................................... 75 

Chapter Five: Results ................................................................................................................. 78 

The Assessment of Thinking Skills in the Context of PCAP and EQAO .......................... 78 

Underlying Assessment Perspectives..................................................................................... 86 

Results Summary .................................................................................................................... 99 

Chapter Six: Discussion ............................................................................................................ 104 

The Case of Thinking Skills ................................................................................................. 105 

Underlying Perspectives and Interacting Elements ........................................................... 111 

The Developmental Nature of Thinking and Thinking Skills ........................................... 112 

Validation using Messick and Kane .................................................................................... 113 

The Use of Definitions ........................................................................................................... 114 

Theoretical and Practical Recommendations ..................................................................... 114 

Contribution of the Research to the Field of Education ................................................... 117 

Strengths and Limitations .................................................................................................... 118 

Discussion Summary ............................................................................................................. 119 

Chapter Seven: Conclusion ...................................................................................................... 120 



  iv 

 

Conclusion Summary............................................................................................................ 124 

References .................................................................................................................................. 125 

Appendix A ................................................................................................................................ 147 

University of Ottawa Ethics ................................................................................................. 147 

Appendix B ................................................................................................................................ 149 

EQAO Scoring Rubric .......................................................................................................... 149 

Appendix C ................................................................................................................................ 150 

PCAP Performance-Level Descriptors (CMEC, 2007) ..................................................... 150 

Appendix D ................................................................................................................................ 151 

Excel Tabs .............................................................................................................................. 151 

Appendix E ................................................................................................................................ 155 

Cohen’s Kappa Output from SPSS ..................................................................................... 155 

Inter-Rater Results by Item ................................................................................................. 157 

Appendix F ................................................................................................................................ 163 

EQAO Thinking Skills: Analyzing the Assessment Framework ...................................... 163 

Appendix G ................................................................................................................................ 168 

EQAO Thinking Skills: Analyzing the Test Booklets ........................................................ 168 

Appendix H ................................................................................................................................ 180 

EQAO: The Nonlinear Factor Analysis of the 35 items (2 factors) .................................. 180 

Appendix I ................................................................................................................................. 183 

PCAP Thinking Skills: Analyzing the Assessment Framework ....................................... 183 

Appendix J ................................................................................................................................. 192 

PCAP Thinking Skills: Analyzing the Scoring Guide ....................................................... 192 



  v 

 

Appendix K ................................................................................................................................ 195 

EQAO Assessment: Analyzing the Assessment Framework ............................................ 195 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



  vi 

 

List of Tables 

Table 1 .......................................................................................................................................... 30 

Table 2 .......................................................................................................................................... 47 

Table 3 .......................................................................................................................................... 51 

Table 4 .......................................................................................................................................... 53 

Table 5 .......................................................................................................................................... 57 

Table 6 .......................................................................................................................................... 61 

Table 7 .......................................................................................................................................... 69 

Table 8 .......................................................................................................................................... 70 

Table 9 .......................................................................................................................................... 76 

Table 10 ........................................................................................................................................ 80 

Table 11 ........................................................................................................................................ 84 

Table 12 ........................................................................................................................................ 89 

Table 13 ........................................................................................................................................ 92 

Table 14 ........................................................................................................................................ 95 

Table 15 ...................................................................................................................................... 100 

Table 16 ...................................................................................................................................... 101 

 

 

 

 

 

 



  vii 

 

Legend 

Name Acronym First Reference 

American Educational Research Association AERA 2 

American Psychological Association  APA 2 

The Council of Ministers of Education, Canada CMEC 1 

Classical Test Theory CTT 33 

Differential Item Functioning DIF 33 

Education Quality and Accountability Office EQAO 1 

Exploratory Analysis EX 74 

Goodness-of-Fit GFI 74 

Generation of Starting Values IV 74 

Higher Order Thinking HOT 2 

International Association for the Evaluation of 

Educational Achievement IEA 

1 

Item Response Theory IRT 34 

Large Scale Assessment LSA 1 

Number of Dimensions M 74 

Medical College Admission Test MCAT 4 

Number of Items N 74 

National Assessment of Educational Progress NAEP 28 

National Council in Measurement and Evaluation NCME 2 

No Child Left Behind NCLB 3 

Normal Ogive Harmonic Analysis Robust Method NOHARM 34 



  viii 

 

Name Acronym First Reference 

The Number of Subjects or Observations NS 74 

Organization for Economic Co-Operation and 

Development OECD 

1 

Pan Canadian Assessment Program PCAP 1 

Principle Components Analysis PCA 72 

Productive Thinking PT 2 

Programme for International Student Assessment PISA 1 

Progress in International Reading Literacy Study PIRLS 1 

Printing/no printing of residual matrix PR 74 

Printing/no printing of product-moment matrix PS 74 

Root Mean Square  RMS 74 

Trends in International Mathematics and Science Study TIMSS 1 

Type of Data IN 74 

 

 

 

 

 

 

 

 

 



  ix 

 

Abstract 

Large Scale Assessments (LSAs) of student achievement in education serve a variety of 

purposes, such as comparing educational programs, providing accountability measures, and 

assessing achievement on a broad range of curriculum standards. In addition to measuring 

content-related processes such as mathematics or reading, LSAs also focus on thinking-related 

skills such as lower level thinking (e.g., understanding concepts) and problem solving. The 

purpose of the current study was to deconstruct and clarify the mechanisms that make up an 

LSA, including thinking skills and assessment perspectives, from a validation approach based on 

the work by Messick (1995) and Kane (1990). Therefore, when examining the design and student 

data of two LSAs in reading, (a) what common thinking skills are assessed? and (b) what are the 

LSAs’ underlying assessment perspectives? Content analyses were carried out on two LSAs that 

purported to assess thinking skills in reading: the Pan-Canadian Assessment Program (PCAP) 

and the Educational Quality and Accountability Office (EQAO).  As the two LSAs evaluated 

reading, the link between reading and thinking was also addressed. Conceptual models were 

developed and used to examine the assessment framework, test booklets, and scoring guide of 

the two assessments. In addition, a nonlinear factor analysis was conducted on the EQAO item-

level data from the test booklets to examine the dimensionality of the LSA. The most prominent 

thinking skill referenced after qualitatively analyzing the assessment frameworks, test booklets, 

and scoring guides was critical thinking, while results from the quantitative analysis revealed that 

two factors best represented the item-level EQAO data. Overall, the tools provided in the current 

study can help inform both researchers and practitioners about the interaction between the 

assessment approach and related thinking skills. 

 



  x 

 

Acknowledgments 

 I would first like to thank my supervisor, Dr. Marielle Simon, for her support, wisdom, 

and continued guidance throughout my Ph.D. program. I would also like to thank my committee 

members, Dr. David Trumpower, Dr. Christine Surrtamm, and Dr. Alain Desrocher, and my 

external committee member, Dr. Louis Volante, for their vital feedback and perspectives in the 

area of quantitative and qualitative analysis, large scale assessment and reading. In addition, I 

would like to thank the Educational Quality and Accountability Office (EQAO) and the Pan-

Canadian Assessment Program (PCAP) for providing the data used in this research. Without 

access to the data, this study would not have been possible. It is important to note that the 

opinions presented in this paper are solely those of the author and do not necessarily reflect the 

opinions of EQAO and PCAP.  

I would also like to thank my family and friends for their continued support with my 

endeavour to pursue a PhD. Most importantly, I would like to thank my husband, Adam 

Arsenault, for his monumental support, patience, encouragement, insight, and optimism.  

 

 

 

 

 

 

 

 

 



  xi 

 

The Dedication 

To Gloria Arsenault, for showing true strength in the face of adversity.  



  1 

 

Chapter One: Introduction 

Large Scale Assessments (LSAs) of student achievement in education serve a variety of 

purposes, such as comparing educational programs, providing accountability measures, and 

assessing achievement on a broad range of curriculum standards (The Council of Ministers of 

Education, Canada [CMEC], 2008; Taylor & Tubianosa, 2001). They have become a part of the 

educational system because they enable the documentation of student achievement through 

provincial, national, and international means (CMEC, 2008; Taylor & Tubianosa, 2001). 

Examples of key international LSAs include the Programme for International Student 

Assessment (PISA), which is governed by the Organisation for Economic Co-Operation and 

Development ([OECD], n. d., 2003, 2008, 2009, 2013), as well as the Progress in International 

Reading Literacy Study (PIRLS) and the Trends in International Mathematics and Science Study 

(TIMSS), which are both administered by the International Association for the Evaluation of 

Educational Achievement (IEA). These international assessments are used to examine 

educational systems across countries and to determine whether students have the knowledge and 

skills required to participate in society (IEA, 2007).  

There are also national and provincial LSAs. The Pan-Canadian Assessment Program 

(PCAP), a national assessment, examines cross-provincial and territorial educational system 

differences (CMEC, 2007). The Educational Quality and Accountability Office (EQAO) 

assessment, a mandatory assessment in the province of Ontario, Canada, provides yearly 

comparable results in various disciplines in relation to the knowledge and skills required by the 

provincial curriculum (EQAO, 2009). Most Canadian educational jurisdictions (i.e. provinces 

and territories) administer similar assessment programs (CMEC, 2008; Taylor & Tubianosa, 

2001; Volante & Jaafar, 2008). 
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In addition to the assessment of curriculum content (e.g., reading), LSAs also evaluate 

thinking-related skills, such as critical thinking (Edmonds, 2006; Rijmen, 2011). Thinking is 

defined as a “…human activity, which involves cognition (knowing), affect (feeling)…”, and 

metacognition (Moseley, Elliot, Gregson, & Higgins, 2005; p. 375). The work by Benjamin 

Bloom (Bloom, 1956; Bloom, Engelhart, Furst, Hill, & Krathwohl, 1986) became a fundamental 

part of the educational curriculum for the teaching and assessment of thinking skills (Anderson, 

2003; Booker, 2007). His widely used taxonomy, which details the process of building on lower 

level thinking skills to produce Higher Order Thinking (HOT) skills, includes knowledge, 

comprehension, application, analysis, synthesis, and evaluation (Booker, 2007). As research 

continued to develop in the area of HOT, other terms were suggested, such as Productive 

Thinking (PT; Moseley et al., 2005). Lower level thinking skills have been defined as the ability 

to organize and form concepts (Moseley et al., 2005) and restate information (King, Goodson, & 

Rohani, 1998; Lewis & Smith, 1993; Newman, 1990). HOT skills have been described as the 

“…engagement with ideas, objects, and situations” (Alexander et al., 2011; p. 53), connecting 

and synthesizing information (Quellmalz, 1985), and finding a solution that provides a 

productive outcome (Moseley et al., 2005).   

Other contextual elements to consider when examining the assessment of thinking skills 

in the context of LSAs are the theoretical underpinnings underlying the assessment, such as 

assessment models. Thinking skills and how they are measured can potentially be influenced by 

the LSAs’ theoretical underpinnings; which, as mentioned in the Standards for Educational and 

Psychological testing, should be explicitly stated by validators (American Educational Research 

Association [AERA], American Psychological Association [APA], & National Council in 

Measurement and Evaluation [NCME], 2002). However, based on the lack of clearly defined 
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assessment models within the literature, test developers of LSAs may be implicitly rather than 

explicitly utilizing assessment models. As a result, the actual thinking skills assessed by the 

LSAs may differ from those initially intended. 

The Research Problem 

LSAs measure not only content-related skills, such as reading, but also thinking-related 

skills, such as critical thinking (Chiu & Seo, 2009; Tindal & Nolet, 1995). Recently, there has 

been an increased need to understand the cognitive strengths, including the thinking skills, 

evaluated by LSAs (Leighton & Gierl, 2007) in order to improve instructional design and student 

learning (Jang, 2008). Most LSAs, such as PIRLS, only present an overall appraisal of student 

performance and provide little information as to the specific cognitive strengths or weaknesses of 

students. Having this information would assist in the meaningful interpretation of test results and 

could have an impact on improving student learning (Jang, 2008). Therefore, with the increase 

use in standardized testing and the need for educational systems to be accountable (EQAO, 

2012), there is a need for test developers to be explicit as to their goals, content, definitions, 

development, administration, scoring, and reporting. The lack of LSAs’ clearly stated definitions 

or accompanying information regarding their underlying foundational orientations can lead to the 

misunderstanding and misuse of their results (Farr & Carey, 1986). Hence, the definitions and 

foundational bases of an assessment must be explicitly defined (AERA et al., 2002), especially to 

those individuals who will be affected by the assessment results. For example, if parents and 

educators are under the impression that the assessment results reflect students’ complex thinking 

skills, but this is not actually true, then this would lead to potential issues when interpreting 

results. This is especially important in the case of high stakes tests (e.g., No Child Left Behind 

[NCLB]) and other assessments that evaluate thinking-related skills and abilities, such as the 
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Medical College Admission Test (MCAT®, 2012). The MCAT® evaluates critical thinking and 

problem solving skills and applicants must pass the test in order to gain admission to medical 

school; pointing to the need for test developers to be clear as to the extent with which these 

assessment actually measure these skills.  

An additional example is provided by Luce-Kapler and Klinger (2005). When 

interviewing students soon after taking a high stakes LSA, they discovered that students’ views 

of the test’s purpose differed considerably from the intended purpose of the test. Students 

misunderstood the purpose of the test and approached the items differently than what was 

proposed by the test developers. That is, students thought the literacy test was assessing their 

English skills rather than their cross-curricular literacy. Students’ differing item interpretations 

may, thus, interfere with the assessment’s given purpose, such that the items are not accurately 

testing the construct (e.g., problem solving; Haladyna, 1997), that it is alleged to measure. Taken 

together, the constructs (e.g., thinking skills) measured by the LSA should be accurately 

portrayed in the test development documents, within the test results, and within the final report. 

The key is to develop a detailed test blueprint to assess the different skills of interest (Haladyna, 

1997).  

The main goal of the present study is therefore to deconstruct, examine, and clarify, using 

a validation approach, the thinking skills that are assessed by two existing LSAs of reading. In 

addition, due to the assessment influences that have impacted the development of LSAs over the 

years (Giordano, 2005), it was also deemed important to examine the assessment perspectives 

underlying the two LSAs. Because reading is an area of the curriculum that is widely assessed 

within schools regionally, nationally, and internationally and is a fundamental part of the 

learning process (Chudowsky, Pellegrino, & Glaser, 2001; McKown & Barnett, 2007), the two 
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LSAs examined both assess reading. Providing tools to help identify the different thinking skills 

actually measured by LSAs and their inter-relationships will help inform both researchers and 

practitioners and aid in developing LSA designs that will assess thinking as intended. The 

various key definitions, relevant theories and perspectives, including validation, are presented 

and discussed in detail within the thesis but some background is provided in the following 

section. 

Theories, Perspectives, and Definitions 

LSAs have been shaped by testing and assessment movements of the past hundred years 

(Abu-Alhija, 2007; Simner, 2000); namely, the scientific paradigm, the mental measurement 

movement, and the educational assessment movement (Shepard, 2000; Simon, Erickan, & 

Rousseau, 2012). Early in the 20
th

 century, scientific inquiry was at the forefront in the field of 

science (Cochrane, 2007; Kuhn, 1961). Scientific experiments followed specific steps: 

hypothesize, collect and analyze data, and report results (Cochrane, 2007). Psychologists became 

interested in using such methods of inquiry to quantify intelligence (Giordano, 2005), which led 

to the mental measurement movement (Simon et al., 2012). The mental measurement movement 

was defined by the use of intelligence testing. Although intelligence testing was initially used for 

military recruitment purposes, due to its popularity, it became part of the recruitment process for 

other occupations (e.g., typewriter repair person; Giordano, 2005). Once educators and 

educational leaders recognized that intelligence testing could be used in education, assessments 

were developed to place students into educational programs based on their scores (Giordano, 

2005). By the mid 1900’s, when education was accessible by all, educators began to use 

assessments to examine program-level and district-level results (Linn, 2000; Simon et al., 2012). 

In the early 1980’s, Margaret Thatcher, the British Prime Minister, and Ronald Reagan, the 
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United States President, had similar aims for educational reform. Specifically, they were both 

interested in the compulsory use of standardized testing in the educational curriculum (Arnove, 

Altbach, & Kelly 1992; Edwards, 1989). However, by the late 1980’s to early 1990’s, educators 

developed performance assessments with the goal to improve instruction and learning (Stecher, 

2010). However, due to their low reliability, performance assessments were gradually replaced 

with multiple choice and short answer items (Abu-Alhija, 2007; Giordano, 2005; Simon et al., 

2012; Stecher, 2010; Ungerleider, 2003).  

In the current LSA context, items are typically developed to assess thinking. They target 

either lower level thinking or HOT skills (Haladyna, 1997). As mentioned earlier, lower level 

thinking skills are used to organize, understand, and develop meaning (Moseley et al., 2005), 

whereas HOT skills involve the ability to think critically and creatively, reason, and solve 

problems. Items assessing critical thinking, for example, would therefore encourage students to 

observe, compare, evaluate, and make a judgment. Similarly, items assessing problem solving 

would require students to deal with a specific issue using specific steps: identifying, defining, 

analyzing, and proposing a solution. However, for a given item, depending on previous 

experience, students may actually activate HOT, while others may use lower level thinking 

(Lewis & Smith, 1993). This may apply particularly to items assessing creativity because this 

skill also requires flexibility, discovery, and innovation. Despite the fact that creativity may be 

difficult to assess in a large-scale context, elements of creativity may still be evaluated 

(Haladyna, 1997), such as asking students to provide a novel response. In any case, when test 

developers wish to assess HOT skills, they should provide explicit details as to their intentions.  

Following the examination of the assessment movements and the research conducted by 

Hager and Butler (1996) and Serafini (2001), the current study focused on two potential 
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perspectives underlying the assessment of thinking skills: (1) Product-based; and (2) Process-

based. An assessment perspective (or model in the case of Hager and Butler, 1996 and Serafini, 

2001) refers to the dimensions that drive the development of the assessment. It is derived by the 

level of student and teacher involvement, the way in which student information is collected, the 

purpose of the assessment, and the way in which the results are reported and to whom (Serafini, 

2001). Concerning the product-based perspective, students are considered separate from the 

assessment; meaning resides in the text; and scoring involves selected-response items. In the 

context of a LSA, test developers are interested in the product of the assessment; questions are 

typically developed with fixed responses; and results are used to compare students and schools. 

On the other hand, according to the process-based perspective, students are considered important 

contributors to assessment development and test developers work with students and teachers to 

determine the important elements to be included in a LSA. The assessments derived from a 

process-based perspective are considered part of the learning experience, such that students have 

the opportunity to contribute unique information; scoring is open and allows many 

interpretations; and the main goal of the assessment is to improve learning. There is a time and 

place for each perspective as each provides test developers a way in which to assess learning. 

The goal of the assessment is the deciding factor as to which perspective is the most appropriate.   

The goal of the current study is not to consider these two perspectives as mutually 

exclusive or comprehensive, but to use some of the main elements of each perspective to help 

determine what aspects are present within the two LSAs of reading under focus. The models 

proposed by Hager & Butler (1996) and Serafini (2001) are explored in more detail in the 

literature review and the resulting two approaches used in this study are addressed in the 

conceptual framework.  
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As the current study examines two LSAs of reading, the content of reading and its link to 

thinking are also explored. Reading comprehension is a multidimensional process that has many 

interacting elements (Ruddell & Unrau, 2004). The reading process involves both basic and 

higher level skills (Alderson, 2000). A reading strategy is how the reader plans to read, including 

what skills are to be implemented (Power, 2007). Due to the complex nature of reading, models 

and theories have been proposed over the years to help explain the process of reading (Tracey & 

Morrow, 2012). The view from the conditioned learning perspective, which includes theories 

such as Classical Conditioning (Skinner, 1977; Tracey & Morrow, 2012), is that reading is a 

learned behaviour that can be practiced to achieve a desirable outcome. The cognitive 

perspective includes models such as the Automatic Information Processing Model (LaBerge & 

Samuels, 1974) and the Interactive-Compensatory Model (Stanovich, 1980; Tracey & Morrow, 

2012). In this perspective, reading is viewed as a progression of stages from visual to episodic 

memory systems (Tracey & Morrow, 2012). This perspective is ideal for understanding the 

mechanisms of thinking involved in the process of reading. In the context of LSAs, test 

developers focus on how different sensory information, such as the reading passages and 

corresponding questions, affect how students think. For example, test developers may identify 

specific types of text that elicit different types of thinking skills. Another perspective that is not 

entirely in line with the cognitive perspective is the transactional theory of reading, proposed by 

Rosenblatt (1982, 1985, 1986, 1993, 1995), which describes reading as the interaction between 

the reader and the text.  

Although there is a range of theories and models that have influenced the field of reading 

over the years, the cognitive perspective seems to be at the forefront in describing the reading 

process. Within this perspective, the current study focuses on the work of Mosenthal and Kirsch 
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(Mosenthal, 1996), as their work has been a pivotal piece in the development of the PISA 

reading section (OECD, 2013). The aim of their work is to understand the strategies of document 

literacy (Mosenthal, 1996). There are two aims of reading: to comprehend and to do (Mosenthal, 

1996; Mosenthal & Kirsch, 1991a). While reading to comprehend deals with the maintenance of 

knowledge, reading to do is concerned with the purpose of the reading task (Mosenthal, 1996; 

Mosenthal & Kirsch, 1991a), which is pertinent to the context of LSAs. For each aim, there are 

several stages to processing a document. When reading to do, the first stage in processing a 

document is to identify a goal. In the context of LSAs, these goals are determined by the 

questions derived from the reading passage. The goal of the second stage is to identify which 

information is available and is missing. Again, in the case of LSAs, this would be determined by 

examining the reading passage for information that is directly identified in the passage, and 

whether there is information that is not explicitly available in the text. The third stage is to match 

the information from the text to the given purpose or questions. That is, individuals would match 

information in a reading passage to the question in the LSA. If explicit information is not 

provided, previous knowledge may be required for answering the question. The fourth stage is to 

fill in the information by way of ‘nodes’. Nodes are the elements of the question that relate to 

information in the text. For example, if the question asks “why”, the individual may look for 

information relating to a goal in the reading passage. The fifth stage is to review how sufficiently 

the question was answered. At every stage, individuals can go back to a previous stage to 

complete the question (Mosenthal & Kirsch, 1991b). Their work fits well into the realm of LSAs 

and the assessment of thinking skills because, depending on the document processing strategy 

undertaken, different skills are required. For example, if the goal of reading (from a question) is 
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to locate information that is explicitly stated in the text, then lower level thinking skills will be 

implemented. This work is further discussed in the literature review.  

A validation approach is used in this study to examine the various skills and underlying 

assessment perspectives of two LSAs.  The concept of validity has been debated over the years 

and there remain differences in opinion as to its definition and process (Lissitz, 2009). The 

Standards for Educational and Psychological testing define validity as “… the degree to which 

evidence and theory support the interpretations of test scores…” (AERA et al., 2002; p.9). In 

general, a validation approach aims to gather evidence regarding the interpretation of test scores 

and to ensure results are aligned with the intended assessment goals.  

To conduct a validation that closely aligns with theory, research has suggested that the 

work by Messick (1995) and Kane (1992) be implemented (Wolming & Wikström, 2010).   

Messick (1995) proposed six aspects associated with a construct validity framework: (1) 

Content, which is the examination of the superficial features; (2) Substantive, and the 

examination of response processes; (3) Internal, and the examination of the structure of the 

assessment (e.g., factors); (4) External, which is the comparison of the construct to other similar 

or dissimilar constructs; (5) Generalizability, which refers to the assessments’ consistency in 

different settings and samples (e.g., low stakes versus high stakes); and (6) Consequential or the 

intended or unintended impact from the assessment (Lane, 1999; Messick, 1995). Additionally, 

Kane (1992) proposed an argument approach to validity, in which the validator offers a validity 

argument and supports it with evidence. Kane’s (1992) argument approach helps frame the 

validation approach with Messick’s (1995) aspects of construct validity being used as the sources 

of evidence. According to Messick (1995) and Kane (2009), multiple sources of evidence are 

required in order to justify the relevance and appropriateness of inferences made from 
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assessment results. Validation will be further clarified in the literature review and the validation 

approach adopted for the current study will be fully described in the conceptual framework.   

Organization of the Thesis 

 The thesis is organized into seven sections, including the introductory chapter: (1) 

Chapter 1: Introduction; (2) Chapter 2, literature review; (3) Chapter 3, conceptual framework; 

(4) Chapter 4, methodology; (5) Chapter 5, results; (6) Chapter 6, discussion; and (7) Chapter 7, 

conclusion. The introduction provides an overview of the study including the research problem. 

The literature review covers the history of LSAs including the models that have been 

implemented; the theories of reading and of thinking skills that are relevant to LSAs; and the 

validation process. In addition, it provides the basis for the conceptual framework. The chapter 

on the conceptual framework introduces the theoretical foundation for thinking skills, reading, 

and educational assessment models, in the context of LSAs and test validation. The methodology 

section presents the research design, the procedure, the coding protocol for the qualitative 

analysis and the proposed quantitative analysis. The results section offers qualitative and 

quantitative findings with respect to the topic of thinking skills and assessment perspectives in 

the context of the two LSAs. The discussion section presents the general interpretation of the 

results, the study’s contribution to the field of education, its strengths and limitations, and 

suggestions for future studies. Finally, the conclusion summarizes the main ideas and findings of 

the study.  

Although the current study is mainly written in the third person, I feel it is important to 

provide my own biases and personal views. I have largely been trained within the post-positivist 

paradigm. However, as part of my current study, and given the nature of the research questions, 

it became obvious that I had to take on the task of not only conducting quantitative analyses of 
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assessment results, but also rigorous qualitative analyses of technical documents, via a pragmatic 

view. My personal views and biases are therefore further described in the conceptual framework 

including how it impacted the identification of the different thinking skills, and assessment 

perspectives, cited within the literature, in addition to the use of a validation approach. 
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Chapter Two: Literature Review 

LSAs can measure both content- (e.g., reading) and thinking-related skills (e.g., critical 

thinking) (Haladyna, 1997). In addition, reading is an area of the curriculum that is widely 

assessed within schools regionally, nationally, and internationally, is cross-curricular, and is a 

fundamental part of the learning process (Chudowsky, Pellegrino, & Glaser, 2001; McKown & 

Barnett, 2007). Therefore, the current study examines the thinking skills of two LSAs of reading. 

In order to examine the construct of thinking, a validation approach was conducted. Therefore, 

the purpose of this chapter is to present the literature relating to the development of LSAs, the 

thinking skills and different perspectives of assessment assumed or intended within the context 

of LSA in reading, as well as the research on validation. First, the history of LSAs, including the 

influences, purposes, and models of assessment, is introduced. The second section details the 

different thinking skills typically assessed, including those that are considered lower and higher 

level. As the current study examines two LSAs that measure reading, the goal of the third section 

is to review the many perspectives of reading, including the link between thinking and reading. 

Assessment results must lead to inferences associated with the intended object of assessment (i.e. 

targeted thinking skills). Therefore, the final section of the literature review includes an overview 

of the concept of validity, including the work by Messick (1995) and Kane (1992).  

LSAs 

History of LSAs. In the early 20
th

 century, scientific inquiry was an important part of the 

field of science (Cochrane, 2007; Kuhn, 1961) and experiments were designed to follow specific 

steps to ensure that results were unbiased. Scientific inquiry influenced the emergence of the 

mental measurement movement, during which psychologists began to consider methods to 

quantify intelligence (Giordano, 2005).  The work of Francis Galton, Charles Spearman, Alfred 
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Binet, Lewis Terman, and Arthur Otis were all associated with this movement (Simon et al., 

2012). After the First World War, there was an increase in the use of these intelligence tests 

(Giordano, 2005; Simon et al., 2012). 

The educational assessment movement was first initiated in the early to mid-twentieth 

century, when teachers would use standardized tests to select students into programs or schools, 

based on their scores (Giordano, 2005). Educators and educational leaders began to recognize 

that intelligence testing, being applied by psychologists, could also be incorporated into the 

educational system. Tests were adapted from intelligence tests, with questions having fixed 

responses, to group students into those who were “gifted”, “developing normally”, had “learning 

disabilities”, and were “juvenile delinquents” (Giordano, 2005). As a result, students’ scores on 

these tests would determine where they were grouped and if they were selected into a specific 

program or school. Achievement results were eventually used to examine program-level and 

district-level measures (Linn, 2000; Simon et al., 2012). That is, LSAs were employed at the 

level of educational systems to ensure programs were meeting curricular expectations (Giordano, 

2005) by measuring group performance (Linn, 1986). Decisions could then be made regarding 

how programs were developed, where funding would be focused, and how schools were doing. 

The aim was to improve educational systems (Linn, 2000). Finally, by the early 1980’s the 

United States was using standardized testing as a necessary part of the education system (Arnove 

et al., 1992) 

In the late 1980’s and early 1990’s, there was interest in using large-scale performance 

assessments to improve instruction and learning. During this time, several U.S. states, including 

Vermont (Koretz, McCaffrey, Klein, Bell, & Stecher, 1992), Kentucky, Maryland, Washington, 

and California (Stecher, 2010) adopted performance assessments to their national testing 
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programs. The implementation of these assessments revealed that it was possible to measure 

higher-level cognitive skills in a large-scale format. However, these type of assessments required 

extra attention to ensure psychometric quality and rating consistency due to their use of open 

forms of data collection (e.g., portfolios) and views of learning (e.g., students are active creators 

of knowledge; Stecher, 2010). Due mainly to financial costs and politics (e.g., NCLB), states 

began to return to the traditional testing programs (Stecher, 2010).  

Assessment Models. Based on the many assessment movements and influences of the 

past 100 years (Giordano, 2005; Heald-Taylor, 1998; Short & Burke, 1994), different models of 

assessments have emerged. Researchers, such as Hager & Butler (1996) and Serafini (2001), 

proposed models that describe the different paradigms of educational research.  

Hager and Butler (1996) discussed how the scientific assessment model, which focuses 

on providing an objective measure of student achievement, has been the strongest force driving 

educational assessment (Hager & Butler, 1996). However, with the advancements in cognitive 

science, assessment models have shifted to account for changes in the study of intelligence and 

cognition (Hager & Butler, 1996). Therefore, Hager and Butler (1996) suggest that there are two 

models of assessment: (1) Scientific measurement model, and (2) Judgmental model. They break 

down both models by the metaphysical assumptions about humans, or how thinking is viewed; 

the epistemological assumptions, or the perspective of assessment; the assumptions about the 

measurement process, or what is measured (e.g., scientific measurement model: measure ‘g’ 

factor); the assessment principles, or how the tasks are assessed (e.g., scientific measurement 

model: one right response); and assessment practices, or the type of conditions surrounding the 

assessment (e.g., scientific measurement model: focus on test instruments). While the scientific 

measurement model is focused on the intelligence approach (i.e., quantifying) to achievement, 
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the judgment model is focused on the cognition approach (i.e., thinking) to achievement. In 

addition, the scientific measurement model includes structured problems with defined answers, 

the assessment of simple discrete tasks, the emphasis of one correct response, the focus on 

controlled test conditions (e.g., 3 hour paper and pencil test), and the focus on objectivity. On the 

other hand, the judgement model includes unstructured problems, the assessment of the 

processes of achievement, responses with multiple interpretations, various types of work (e.g., 

group work, portfolios), and the collaboration of students and teachers in the design of their 

assessment tasks (Hager & Butler, 1996).  

The work by Hager & Butler (1996) arose after the emergence of the use of performance 

assessments and the interest in assessing complex learning. Their model was an initial 

examination of a new perspective on the development, administration, scoring, and reporting of 

assessments. Their work helps to understand the different mechanisms underlying the two 

perspectives or models of assessment and provides tangible characteristics of each. However, 

their work does not account for more recent assessment reforms and work that has been done 

after the rise and fall of performances assessments in the 1990’s.  

More recently, Serafini (2001) suggests that there are three assessment models: (1) 

‘Assessment as measurement’; (2) ‘Assessment as procedure’; and (3) ‘Assessment as inquiry’. 

Measurement is defined as “…the assignment of numerals to behaviour according to rules” 

(Brown, 1983; p. 11). For this model, Serafini (2001) states that “… meaning is believed to 

reside within the text, and only one interpretation or judgement is accepted in the standardized 

tests” (p. 385). As described by Serafini (2001), an assessment developed based on this model 

would focus on goals, such as judging the quality of overall programs, improving educational 

systems, and comparing students. A fixed scoring approach and multiple choice items are 
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favoured. The aim of the measurement-based model is to assess the product (i.e., the student 

understands what is read) of achievement rather than the processes used to achieve (e.g., the 

thinking skills implemented by the students). The procedure model can be considered an 

extension of the measurement model, as the only difference is the inclusion of multiple methods 

of data collection to assess learning, such as the inclusion of open-ended questions rather than 

just multiple choice formats. 

 The ‘assessment as inquiry’ or inquiry-based model is closely linked to performance 

assessments, as these assessments include a wide range of activities to evaluate student 

achievement. An assessment based on this model is developed with the goal to improve learning 

at the individual level and assess processes. Students and teachers are actively involved in the 

assessment development. For example, students can be assessed on higher-order learning 

outcomes and the results can then be used to facilitate learning (Serafini, 2001). However, such 

tests are more costly and time consuming than those based on the measurement model due to the 

extra attention and resources required for their development, administration, and scoring 

(Serafini, 2001).  

Although the models by Serafini (2001) help identify tangible elements of assessments, 

they describe only a limited account of student learning; offer an incomplete description of the 

difference between the measurement and procedure model; explain little in the way of how the 

models are grounded in the history of assessment; and provide limited guidance as to how they 

can be applied. It must be noted that Serafini’s (2001) initial goal was to document the different 

assessment models in the context of classroom assessment; however, the elements described also 

bear weight in the examination of LSAs. Though limited, Serafini’s (2001) work introduced the 
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idea of different perspectives/models of assessment. Therefore, the idea of potential differences 

in underlying perspectives of assessment provides a focus for the current study.   

Upon closer examination of the assessment movements and taking into account the 

categorization of assessment models proposed by Hager & Butler (1996) and Serafini (2001), the 

current study it may be more appropriate to identify two perspectives: (1) Product-based, which 

is similar to elements of the measurement and procedure model; and (2) Process-based, which 

approaches the inquiry model. These two perspectives are not mutually exclusive. Test 

developers may include different elements that tap into both perspectives. These two 

perspectives are complex and describe differences in relation to student and teacher involvement, 

development, administration, and reporting of LSAs. Due to the many elements of each 

perspective and how they correspond to specific goals, it is, therefore, important for test 

developers to be explicit as to which perspective elements underlie the test and to show how 

these elements support the assessment goals. There is a place for each perspective; however, it 

depends on the goal of the assessment. The conceptual framework will further define the two 

assessment perspectives adopted for the current study. 

It is apparent that, based on the different movements, the goals of the LSA will ultimately 

influence the orientation and development of the assessment framework (i.e., the blueprint for 

how the assessment is developed, administered, and reported; Abu-Alhija, 2007). Therefore, it is 

important that there are common practices to which test developers can adhere to. The Principles 

for Fair Student Assessment Practices for Education in Canada (1993) was developed by a 

working group to provide guidelines for both internal (i.e., classroom) and external (i.e., LSA) 

assessment practices. One recommendation is that test developers be clear about their purpose. 
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For example, it is suggested to “[p]rovide evidence that the assessment yield results that satisfy 

its intended purpose” (p. 15) and that test developers should  

[d]escribe the process by which the method was developed. Include a description of the 

 theoretical basis, rationale for selection of content and procedure, and derivation of 

 scores (p. 15). 

In other words, to provide a fair assessment, test developers should be making clear links 

between their purpose, the way in which the test is to be developed, including underlying 

theories and models, and the way in which the results are to be interpreted in light of the given 

purpose (Principles for Fair Student Assessment Practices for Education in Canada, 1993).   

Thinking Skills 

After the introduction of Bloom’s cognitive taxonomy (Bloom, 1956), many researchers 

developed definitions of HOT.  Greeno (1989) suggested that HOT is concerned with two 

aspects: one is involved with the skills required to solve new problems and the other is to learn 

new domains. Carnine and Kameenui (1992) proposed that HOT involves the integration of 

different elements including ideas and concepts, while Ivie (1998) indicated that HOT contains 

three criteria: the use of abstract structures when thinking, the organization of information, and 

the use of rules and judgement. Lewis and Smith (1993), after reviewing previous literature on 

HOT, suggested individuals take in new information to rearrange it for a purpose. They also 

indicated that HOT skills include decisions on what to believe and what to do, as well as aspects 

of prediction and creation Additionally, Underbakke, Borg, and Peterson (1993) defined HOT as 

the combination of old and new information to achieve a purpose. Quellmalz (1985) also 

suggested that HOT is the purposeful engagement with thoughts and include processes of 

identifying, defining, clarifying, judging, and connecting information, while King et al. (1998) 
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stated that HOT includes critical, creative, and reflective skills, but also metacognitive thinking. 

More recently, Alexander et al. (2011) suggested that HOT is a mental engagement with ideas, 

objects, and situations. HOT has also included analyzing, synthesizing, applying, and evaluating 

skills (Paul & Nosich, 1992). Another recent definition, put forth by Leighton (2011), describes 

HOT as involving four components of knowledge and skills: (1) inquiring or identifying; (2) 

applying multiple and appropriate criteria; (3) developing and/or generating; and (4) regulating 

and appreciating the cognitive effort. On the other end of the scale, lower level thinking is the 

routine application of information including restating, observing, and classifying information 

(King et al., 1998; Lewis & Smith, 1993; Newman, 1990).  Overall, HOT is complex. HOT is the 

purposeful engagement with many informational elements, such as ideas, rules, concepts, and 

situations, using aspects of knowledge and skills that results in a productive outcome.  

Some researchers have replaced HOT with the term Productive Thinking (PT) to avoid 

labelling one thinking skill as lower or higher level than the other. Moseley et al. (2005) 

proposed a framework that took into account 35 previous frameworks and taxonomies.  

Essentially, they wanted to avoid the hierarchical nature of HOT and emphasized that PT results 

in a productive outcome, such as a decision or judgment. Lower level thinking was substituted 

with ‘building understanding’, and included organizing, forming concepts, and developing 

meaning. Recent research has yet to implement the framework proposed by Moseley et al. 

(2005), including the term PT, and continues to use HOT and lower level thinking (e.g., 

Leighton, 2011). However, their work provides a comprehensive account of the different 

frameworks of thinking within education.  

Based on the literature, the common terms associated with thinking include lower level 

thinking skills (e.g., building understanding, Moseley et al., 2005), critical thinking (e.g., using a 
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set of rules to judge; Ivie, 1998), creativity (creating a new idea; Lewis & Smith, 1993), and 

problem solving (e.g., finding solutions; Greeno, 1989). The following section reviews the 

definitions associated with the different thinking skills that are most commonly referenced within 

the literature, while the conceptual framework will further clarify the skills pertinent to the 

current study.  

Lower level skills have also been termed core skills (Marzano et al., 1989) and building 

understanding skills (Moseley et al., 2005). Lower level skills include restating ideas, developing 

meaning, working with patterns and rules, forming concepts, and classifying ideas. Therefore, 

lower level skills are needed to organize, understand, develop meaning, and conceptualize 

information (Moseley et al., 2005). 

Critical thinking skills have been featured prominently in the literature (Lewis & Smith, 

1993). As a result, many definitions of critical thinking have been put forth. Greeno (1989) 

suggested that, in order for one to think critically one needs to have reflective thinking. Critical 

thinking has also been viewed as the evaluation of thinking with the goal to improve it (Paul & 

Elder, 2005). It is also considered the process of analyzing, synthesizing, or evaluating 

information that is generated from multiple areas such as observations and experiences (National 

Council for Excellence in Critical Thinking, 1987). Moreover, critical thinking skills have been 

associated with attributing, comparing, contrasting, classifying, sequencing, prioritizing, drawing 

conclusions, determining cause/effect, analysing for bias, analysing for assumptions, solving for 

analogies, and evaluating (Fogarty & McTighe, 1993). Overall, the definitions of critical 

thinking indicate that it is a process of observing, comparing, evaluating, and making a 

judgement.  
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Problem solving has been predominantly associated with the fields of science (e.g., 

mathematics) and psychology (Lewis & Smith, 1993; CMEC, 2007). Problem solving involves 

the process of identifying, defining, and analyzing a problem, proposing solutions, 

experimenting, and drawing conclusions (Haladyna, 1997). Problem solving entails recognizing 

and identifying something to be solved, and defining, analyzing, and proposing a solution.  

Creativity is a HOT skill (Lewis & Smith, 1993). Creative skills can include 

brainstorming, visualizing, personifying, and inventing (Fogarty & McTighe, 1993). Greeno 

(1989) suggested that creativity involves the “…flexibility of thinking and restructuring of 

understanding in innovative ways” (Greeno, 1989; p. 140). Creativity, as stated by King et al. 

(1998), involves, but is not limited to, the discovery of new problems and the use of principles in 

new situations. Additionally, Marzano et al. (1989) proposed that creative thinking is the use of 

free flowing thoughts (Marzano et al., 1988).  According to these definitions, creativity generally 

involves flexibility, discovery, and innovation (Craft, Jeffrey, & Leibling, 2001); yet, it is not 

known to what extent this type of skill should be evaluated in the context of LSAs. In general, 

creativity can include multiple interpretations and, therefore, the specific definition of creativity 

used will help identify what evidence is needed to evaluate this skill (Treffinger, Young, Selby, 

& Shepardson, 2002).  

Thinking and Reading 

Similarly to the history of assessment, reading research over the years has gone through 

several shifts in perspective and, as a result, has been influenced by many models and theories 

(Ruddell & Unrau, 2004; Tracey & Morrow, 2012). Reading models, based on theories and 

research, provide a concrete way to understand the components of the reading process. Particular 

areas that have guided the many theories and models include the influence of conditioned 
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learning (e.g., behaviourism), natural learning (i.e., the brain), information processing (i.e., 

cognitive perspectives), sociocultural learning (i.e., elements of the social environment), and 

engaged learning perspectives including the importance of the text and motivational elements 

(Alexander & Fox, 2004). Models of reading ultimately, even implicitly, influence the 

instruction and assessment of reading (Ruddell & Unrau, 2004).  

The era of conditioned learning (e.g., Operant Conditioning Theory; Skinner, 1977; 

Alexander & Fox, 2004), led researchers to identify reading as a conditioned process that could 

be programmed. Reading, thus, contained isolated skills, that could be broken down and 

practiced until a desirable outcome was achieved. Interest lay in the observable behaviours 

elicited during reading and led those in education to focus on visual signals and sounds. As a 

result, phonics instruction became an integral part of reading during this era (Alexander & Fox, 

2004).  

As educators and the reading community became dissatisfied with the limited view of 

thinking and learning associated with conditioned learning, the focus of reading shifted to 

elements of the mind (Alexander & Fox, 2004). With increased interest in the study of cognition, 

different waves of information processing models began to emerge (Ruddell & Unrau, 2004), 

such as Gough’s Model and the Automatic Information-Processing Model (Gough & Turner, 

1986; LaBerge & Samuels, 1974; Tracey & Morrow, 2012). Bottom-level models describe 

reading as the input of sensory information to deeper levels of lexical and semantic structures 

(e.g., Gough’s model; Ruddell & Unrau, 2004). Letter and word input are processed in a linear 

fashion, such that higher levels within the process cannot change or modify lower levels.  As a 

result, these models do not account for higher level processes (Ruddell & Unrau, 2004; 

Rumelhart, 2004; Tracey & Morrow, 2012). On the other hand, top-down models take into 
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account the internal mechanisms of memory and the impact on the nature of reading (e.g., 

Schema theory; Ruddell & Unrau, 2004).  

In contrast to bottom-up or linear descriptions of the reading process, theories such as the 

Automatic Information Processing Model (LaBerge & Samuels, 1974) were put forth to include 

both of these aspects. The model posits that the automatic information processing in reading is a 

progression of stages that begin when visual information is transformed into visual, 

phonological, and episodic memory systems. The degree to which information passes through 

these stages depends on learning and whether it is accurate and automatic. Additional models 

include the Interactive Model and the Interactive-Compensatory Model (Stanovich, 1980), which 

suggest a nonlinear process of reading; enabling researchers to understand higher level thinking 

in the reading process (Tracey & Morrow, 2012). The Interactive Model postulates that, during 

processing, there are many modalities in which perceptual input is analysed (e.g., visual and 

auditory), visual and auditory -input are processed in parallel, and the act of perceiving is an 

interactive process (Tracey & Morrow, 2012). The Interactive-Compensatory model describes 

the interactive nature of both vital top-down and bottom-up processes, but also helps explain the 

reading process of poor and good readers. That is, readers can compensate at different levels to 

understand what is read. For example, a reader may not be able to identify a word in a sentence, 

but they may be able to figure it out based on elements in the sentence (e.g., context; Stanovich, 

1980).  

Apart from cognitive theories and models, the Transactional Theory of Reading, which 

has been proposed by Rosenblatt (1982, 1985, 1986, 1993), is a model that emphasizes the 

interaction between the reader and the text. Essentially, efferent- and aesthetic-type reading, 

based on the selective attention of an individual, will influence the different experiences of the 
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individual (Rosenblatt, 1985; Tracey & Morrow, 2012). Efferent reading refers to an individual 

focusing on the public meaning of what is being read to analyze, restate, etc., while aesthetic 

reading is when the selective attention of the individual is focused on the lived experience during 

the reading process. Based on the purpose of the text, both efferent and aesthetic reading can take 

place (Rosenblatt, 1993). A purely efferent text would involve the reading of a newspaper article, 

directions, etc., in which meaning is abstracted after the event. In comparison, a purely aesthetic 

text would take into account past experiences of the reader, as the reader would live through 

what is being read (e.g., a story, a play, etc.). If, for example, a Shakespearean poem is reviewed 

by an individual, he or she would take an aesthetic stance to review the poem because of the 

elements, ideas, sounds, scents of the text. On the other hand, if the purpose is to read the poem 

and find metaphors, analyze, etc., then the individual must take an efferent approach in order to 

uncover the public attributes of the text. The aesthetic transaction is a purely personal 

experience; no one can read an aesthetic text for someone else (Rosenblatt, 1995).  Therefore, 

from a pedagogical perspective, providing connections between a student’s personal experiences 

and the material to be learned can enable students to deepen their understanding through an 

aesthetic response. 

These are just some of the different perspectives of research that have been proposed to 

help explain reading and the reading process. The range of reading models is diverse. However, 

cognitive models of reading have been important in describing the role of thinking in the reading 

process. One such cognitive model concerns the work of Mosenthal and Kirsch (Mosenthal, 

1996; Mosenthal & Kirsch, 1991b), which has been central to the development of the reading 

section of the PISA (OECD, 2013). As previously mentioned in the introduction, there is reading 

to comprehend and reading to do (Mosenthal, 1996; Mosenthal & Kirsch, 1991b). Reading to do 
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is pertinent to the current study as it relates to reading for a purpose and, in the context of an 

LSA, answering assessment questions. There are several stages of document processing: (1) 

Stage 1, identifying a goal; (2) Stage 2, identifying the information that is specified and what is 

requested; (3) Stage 3, matching the information to the goal; (4) Stage 4, completing the goal; 

and (5) Stage 5, verifying how well the information matches the initial goal. In addition to the 

stages of document processing, different assessment questions may require students to 

implement several types of document processing strategies.  

Given that the LSAs to be examined in this study are in reading, it is also important to 

present the link between thinking skills and document processing strategies. Document 

processing strategies occur at stage 3 and include specific strategies: locate, cycle, integrate, and 

generate. Locate strategies refer to the retrieval of explicitly stated information within in the text. 

For example, if an assessment included the question “Where is the main character located?” the 

student would look in the reading passages for references to location. This type of strategy is 

closely linked to lower level thinking skills, as the information is explicitly stated in the text 

(Mosenthal & Kirsch, 1992). Cycle strategies refer to the use of numerous locate matches. That 

is, the assessment question contains more than one element that must be located in the reading 

selection. For example, if a reading selection includes a list of names and class schedules, a 

question may ask “On what day did Tanya and John have a mathematics class?” Students would 

be required to first look through a list of student names to identify Tanya and John, and then they 

would have to go through each day to determine what day Tanya and John had math. Again, 

information would be explicitly stated in the text, but students would have to examine several 

parts of the reading selection to find the response. Cycle strategies still make use of explicitly 

stated information, but in a complex way. Integrate strategies are the processes by which students 
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compare and contrast the information retrieved when conducting locate and cycle strategies. For 

example, for a question asking “On what days do Jeremy and Sandra have similar class 

schedules?” a student would be required to go through the student list to find both names and 

then compare their schedules on each day of the week. This type of strategy involves students’ 

HOT skills, as they need to take information in the text and produce new information (i.e., 

reporting the days they have similar schedules). That is, the actual response to the questions is 

not explicitly stated in the text. Finally, generate strategies involve the use of previous 

knowledge, as the response for the question cannot be gleaned from the text. For example, an 

item may state “Name another type of extinct animal not identified in the list”. Again, this type 

of strategy involves students’ HOT skills, as it requires them to use a number of informational 

elements (e.g., situations, experience, etc.) to produce an outcome (Mosenthal, 1996). This 

strategy also overlaps with elements of creativity, as the use of this strategy may enable students 

to provide a novel response. Overall, the different document processing strategies are closely 

linked to the types of thinking skills, which will be explored in the current study of two LSAs 

that measure reading.  

Assessing Thinking in the Context of LSAs 

LSAs typically assess two dimensions: content (e.g., mathematics; Chiu & Seo, 2009) 

and cognitive processes or thinking-related skills (Edmunds, 2006; Rijmen, 2011). Reading is a 

process involving thinking skills (CMEC, 2012) and assessment questions can be developed to 

assess these skills (Haladyna, 1997). LSAs provide a definition of reading and what skills it 

contains. For example, the draft PISA 2015 reading framework (OECD, 2013) states that  
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Reading literacy is understanding, using, reflecting on and engaging with written texts, in 

 order to achieve one’s goals, to develop one’s knowledge and potential, and to participate 

 in society. (p. 9) 

while, Mullis, Martin, and Sainsbury, from PIRLS, state that  

 Reading literacy is the ability to understand and use those written language forms 

 required by society and/or valued by the individual. Readers can construct meaning from 

 texts in a variety of forms. They read to learn, to participate in communities of readers in 

 school and everyday life, and for enjoyment. 

PIRLS (IEA, 2012) identifies four reading skills: (1) retrieving explicitly stated information; (2) 

making straightforward inferences; (3) interpreting and integrating ideas and information; and 

(4) examining and evaluating content, language, and textual elements. The first skill is similar to 

the use of lower level skills, such as restating ideas. The second, third, and fourth skills relate to 

the use of critical thinking (e.g., making a judgement), and are also found within the PISA 

assessment framework (OECD, 2009). Similarities in both definitions include understanding and 

using. However, the focus of PISA in on the engagement of texts, while PIRLS is concerned 

with the construction of meaning from a variety of text forms. In addition to reading skills, the 

assessment framework of the National Assessment of Educational Progress (NAEP, 2008) refers 

to the importance of problem solving skills when students are reading literary texts. That being 

said, it appears that lower level thinking, critical thinking and problem solving skills are either 

explicitly or implicitly addressed in the LSA development frameworks (e.g., item specification 

table). As depicted, LSAs in reading generally share the common aim of evaluating reading 

skills, but these definitions are often expressed differently. That is, the language and terms used 

may differ between LSAs. 



  29 

 

In the context of reading, Haladyna (1997) has suggested that questions assessing thinking skills 

can be developed to tap into lower level thinking, critical thinking, problem solving and 

creativity. Table 1 presents the suggested item stems for the different HOT skills proposed by 

Haladyna (1997). Although not exhaustive, the item stems do present some potential phrases to 

examine these skills. For critical thinking, students may be asked to predict the outcome of a 

specific scenario (e.g., what would happen if…?) and asked to make a judgment (Haladyna, 

1997). To assess problem solving, students may be asked to identify a problem plagued by the 

main character in a text (Haladyna, 1997) and to provide a possible solution (Haladyna, 1997).  

Finally, for creativity, the focus is on mental flexibility, thinking outside the box, and producing 

unique perspectives. For example, students may be asked “How might this story apply to your 

own life?” (Topping & Bryce, 2004, p. 621), “Come up with a scenario…”. “Build your 

own….”, etc. These types of questions enable a student to go beyond the question and provide a 

completely unique response (Haladyna, 1997). However, the need for partial scoring for items 

tapping into creative thinking is very important. The specific definition for creativity that is 

adopted will best help determine what evidence is required. To assess creativity, it is also 

important to use multiple sources of data to gain an understanding of the student’s previous 

experiences using creativity and whether their responses can be deemed creative (Treffinger et 

al., 2002). 

Overall, developing an assessment to evaluate thinking skills can be difficult, especially 

HOT, due to the many aspects that must be considered. For example, HOT is generally difficult 

to assess in general, and test developers must agree on which skills are designated as complex 

(i.e., HOT; e.g., critical thinking) and also measureable within a large-scale context.  This is 

especially important as some questions developed to assess HOT may, in reality, only  
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Table 1 

Item shells proposed by Haladyna (1997) 

Thinking Skill Item stem Key Verbs 

Critical Thinking What is the most effective (appropriate) 

for...? 

Anticipate, appraise, analyze, 

classify, compare, contrast, 

critique, defend, distinguish, 

evaluate, hypothesize, infer, 

judge, predict, relate 

 Which is better (worse)...? 

 What is the most effective method for...? 

 What is the most critical step in this 

procedure? 

 Which is (un)necessary in a procedure? 

 What would happen if...? 

 If this happens, what should you do? 

 On the basis of..., what should you do? 

 Given..., what is the primary cause of...? 

Problem Solving What do you need to solve the problem? Answer, compute, conclude, 

determine, find, figure out, 

solve 

 What is a possible solution? 

 Which is a solution? 

 

 

Which is the most effective (efficient)  

Creativity Write a persuasive response… 

Design your own… 

Plan a… 

Build, construct, create, design, 

invent, make, perform, plan, 

redesign, write 

 In your own words… 
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require students to implement lower level thinking, depending on their previous experience 

(Lewis & Smith, 1993). For example, if a student is asked to define a word in the context of the 

reading selection and has not been exposed to the word previously, then he or she would need to 

synthesize (i.e., HOT) the information in the text to determine its meaning. On the other hand, if 

the student had previously been exposed to the word then he or she would not need to rely on the 

text to determine its meaning and would thus rely on lower level thinking. As the current study 

examines the construct of thinking and associated underlying perspectives, it was deemed 

important to examine these aspects via the study of the literature on validation.  

Validation  

Validity has paramount importance for researchers and test developers alike. AERA et al. 

(2002) propose a set of standards for evaluating tests and a framework for ensuring that validity 

issues are dealt with in a rigorous and thorough manner. The standards stress the importance of 

using multiple lines of evidence to support a validity argument and offer suggestions for dealing 

with content, response processes, internal structure, criteria, generalizability, and social 

consequences. Some of the requirements proposed for frameworks include the full presentation 

of the theoretical construct and careful attention paid to the test format (AERA et al., 2002; 

Jonson & Plake, 1998). While the standards provide criteria for a holistic approach to validity, 

they fail to completely incorporate and detail specific developments and issues in the area of 

validity and provide in-depth examples for applying their criteria. In light of these limitations, it 

has been suggested (Wolming & Wikström, 2010) that researchers combine both Kane’s (1990, 

1992, 2006) view and Messick’s (1995) validity framework in order to provide a validation 

process that closely aligns with theory (Wolming & Wikström, 2010). As a result, the following 

section will review the work of Messick (1995) and Kane (1990, 1992, 2009). 
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Samuel J. Messick. Messick (1975, 1980, 1989, 1990, 1994a, 1994b, 1995, 1998) was 

one of the first to propose that validity should be seen as a unified concept, with construct 

validity representing the term for the overarching concept of validity. He claimed that the 

traditional view of validity—which included content (i.e., established by expert judges), criteria 

(e.g., correlating test scores with another test), and construct—was insufficient, because it did not 

address the social consequences of tests. As a result, Messick (1995) proposed six specific 

elements of construct validity that must be addressed: (1) content, (2) substantive, (3) structural 

or internal, (4) external, (5) generalizability, and (6) consequential.  

The content element of validation is the most basic aspect of Messick’s (1995) construct 

validity framework. It refers to how well the various subject matter dimensions are represented 

(Miller & Linn, 2000), including the relevance of the content and its technical quality (Messick, 

1995). Content validity includes the scoring procedures, rubrics, guidelines, wording, and the 

items themselves. In order to provide test content validity evidence, individuals or experts can 

examine: (1) how well the test specifications parallel the construct domain; (2) whether the items 

represent the construct domain; (3) whether the content of all related test documents reflects the 

given blueprint; and (4) whether the scoring procedures (including the rubrics) are relevant to 

what is being measured. For the most part, an examination of the test content is an expert 

judgment on how well the content of the test represents the construct domain (Lane, 1999). 

Accordingly, content validity is test-based, observable and addresses the specifications of the test 

(Sireci, 1998a). Review subject matter by experts is a vital step to a content study that examines 

validity (Sireci, 1998a; Sireci, 1998b). In short, content addresses how well the test items, 

scoring procedures, etc. adhere to the test specifications. 
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The substantive element involves examining the response processes or the thinking skills 

that individuals actually implement when answering test items (Lane, 1999). Various methods 

have been used in this kind of analysis: think-aloud and interview procedures with test takers 

(Hamilton, Nussbaum, & Snow, 1997); internal reviews, in which pilot tests are conducted with 

students during the development of an instrument; and external reviews by subject matter experts 

(Magone, Cai, Silver, & Wang, 1994). Studies that incorporate interviews and think-aloud 

procedures examine these processes in more detail; nonetheless, some researchers recommend 

using in-depth descriptions of the processes that are supposed to be elicited from students who 

complete the test items (Lane, 1999). In cases of secondary data analyses, therefore, these 

descriptions can provide the best evidence for the substantive element in Messick’s (1995) 

construct validity framework.   

Factor structure is commonly used to address the internal or structural element of 

Messick’s (1995) construct validity framework (Kupermintz, Ennis, Hamilton, Talbert, & Snow, 

1995; Kupermintz & Snow, 1997; Nussbaum, Hamilton, & Snow, 1997). The internal element 

refers to the study of how the items, taken together, address the intended construct (Messick, 

1995). Methods can include inter-correlations among test items, the use of principal components 

analysis, factor analysis (Hamilton, Nussbaum, Kupermintz, Kerkhoven, & Snow, 1995; 

Kupermintz & Snow, 1997; Nussbaum et al., 1997), as well as differential item functioning 

(DIF; Lane, 1999). Statistical methods are commonly used in examining the construct.  

Care should be taken when examining the dimensionality or internal structure of LSAs. 

Studies that examine the structure of assessments, specifically achievement, tend to conduct 

linear factor analyses, or use Classical Test Theory (CTT) measurement approaches (Woods, 

2002; Moss & Koziol, 1991), rather than more appropriate measures such as Item Response 
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Theory (IRT) measurement approaches or nonlinear factor analyses. Since it cannot be assumed 

that binary data are normally distributed, CTT approaches—such as factor or principal 

components analyses—are not necessarily appropriate (Woods, 2002). In other words, traditional 

factor analysis methods are more appropriate for continuous data rather than ordinal (e.g., Likert 

items) or dichotomous data (e.g., true/false; Woods, 2002). As also discussed by Dunn (2002), 

Tate (2003) found that there were parametric methods that could be used with binary data, such 

as tetrachoric correlations. Tetrachoric correlations are used when it is assumed that there are 

continuous latent responses underlying the dichotomous variables (Muthén & Hofacker, 1988). 

However, tetrachoric correlations and nonparametric methods testing essential dimensionality 

are not supported in SPSS, which is one of the most commonly used statistical software 

programs (Guido & Rains, n. d.). One method, to examine factor structure that was also 

suggested for nonlinear dichotomous data, was the Normal Ogive Harmonic Analysis Robust 

Method (NOHARM
1
; Fraser & McDonald, 1988). NOHARM is a program that conducts a 

nonlinear factor analysis, but takes advantage of the normal ogive model, which is also used with 

IRT (de Ayala, 2009). This program was also suggested and used by Dunn (2002), indicating the 

potential significance of conducting a nonlinear factor analysis using NOHARM for binary data.  

The fourth element in Messick’s construct validity framework is the external element, 

which involves the examination of the relationship between test scores and other measures 

(Lane, 1999), as well as the examination of concurrent (i.e., level of agreement between two 

assessments measuring the same criterion) and predictive validity (i.e., the extent to which the 

assessment results predict scores on a criterion measure) (Messick 1994). For example, Gong 

(1999) examined how student scores on the Massachusetts Comprehensive Assessment System 

related to other indicators of student achievement using correlations. Correlations between two 

                                                 
1
 NOHARM 4 can be downloaded at http://noharm.niagararesearch.ca/ 
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assessments (Lane, 1999), which measure the same or different constructs, tend to be the most 

commonly used procedures for external validity (Bacci, Koger, Hoffman, & Thacker, 2003). In 

addition, predictive procedures document how well test scores can predict similar outcomes (e.g., 

employment test and performance), while discriminant procedures compare test scores to 

dissimilar outcomes (e.g., self-esteem and mathematical ability).   

Generalizability refers to the consistency in student achievement across different 

populations and settings (Messick, 1995). Researchers can address this element by changing the 

consequences of the test (e.g., high-stakes versus low-stakes) and examining its impact on score 

interpretations (DeMars, 2000). Unfortunately, this type of evidence may be difficult to acquire 

unless sample-specific characteristics are released to the researcher, the test can be re-

administered with different consequences of use, or the tasks involved can be re-defined.  

The consequential element of Messick’s (1995) construct validity framework refers to the 

intended and unintended results of the assessment (Messick, 1995), including the consideration 

of the value implications of score meanings and the social consequences related to the 

assessment (Messick, 1995, 1998). It is not a case that there is or is not consequential validity; 

instead it is the examination of the intended and unintended consequences of test usage.  

Potential queries can include the impact on current teaching and learning in schools, on 

students, in society, and on future learning (Downing, 2004; Neble & Jaeger, 1983). For 

example, an assessment which is believed to provide an account of a student’s HOT skills, but 

does not actually assess any of these skills can impact how those results are interpreted to the 

schools. If a school fares poorly on the assessment, it may be viewed as a school that does not 

support and promote HOT skills. As a result, the school may get less funding, the teachers may 

be viewed as inept to teach these skills, and the students may be viewed as deficient in using 
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these skills. There may also be unintended consequences even if the test measures what it is 

purported to measure. For example, if a school does well future programs may focus less on 

these skills, despite being an important aspect to student development.  

Although an assessment can be developed with the utmost quality, the interpretation of 

the results can greatly impact how they are used. The results have the potential to help teachers 

identify strengths and weaknesses in student learning and in the curriculum, as well as supply 

information about the individual needs of students. Administrators and policymakers can use the 

assessment results to examine school policies and make judgements about the quality of the 

school’s performance (Abu-Alhija, 2007). Accordingly, the consequences related to assessment 

results can be both positive and negative (Abu-Alhija, 2007).  Positive consequences can include 

students being driven to achieve high scores because of the resulting impact on their achievement 

scores (Volante, 2007), increased funding, and the identification of well-developed programs. 

Negative consequences relate to the added stress on students, and the abuse by administrators or 

policy makers on how test results are reported to ensure that funding is not removed (Abu-Alhija, 

2007). Teachers teaching to the test can be considered both a negative and positive consequence. 

For example, it can mean that teachers are only focused on a finite set of skills that are measured 

by the assessment (negative) or the finite set of skills are accurately reported by the assessment 

and important for student development (positive). As a result, the proper interpretation of the 

achievement results is important for ensuring the appropriate decisions are made (e.g., funding) 

(Abu-Alhija, 2007). 

It is important to ensure all elements of reporting are well explained by those involved 

with the development, administration, and reporting of the test. For example, assessment results 

presented only as numerical values and in isolation can lead to multiple interpretations (Simnel, 
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2000). Misinterpretation of the achievement scores may result in the misallocation of funding, 

the misunderstanding of teachers’ and students’ capacities, and the false impression that a school 

may be failing to meet educational standards (Mazzeo, 2001). The public may also view a school 

negatively based on its results (Mehrens, 1998). The consequences associated with achievement 

results, no matter the perspective (e.g., product or process) or goals (e.g., selection or improving 

learning) should, thus, take into account the contextual elements of student achievement as well 

as other elements of the assessment including the purpose, content, item and test format, and 

procedures (e.g., reporting) (Mehrens, 1998). 

Even though Messick (1995) expressed the importance of examining consequential 

validity, opposing views have been present (e.g., Popham, 1997). Some researchers find it 

difficult to actually collect the consequences related to test use (e.g., Reckase, 1998) and some 

are not sure as to who should be responsible for collecting and reporting this evidence (i.e., test 

developers or test users; Nichols & Williams, 2009).  

Michael T. Kane. Kane (1990, 1992, 2001, 2002, 2004, 2006, & 2009) proposed an 

argument-based approach to validation. He recommends that an argument be made to defend the 

use of the test and that different approaches should be applied to support the use and 

interpretations of the resulting test scores. The structure of the argument is made up of two parts: 

validity and interpretive. The validity argument refers to the overall analysis of the evidence to 

support both the uses and intended interpretations. The interpretive argument includes the 

specific questions or assumptions that will be explored during the validation. Several types of 

evidence may be required to evaluate some assumptions. Therefore, “[i]n general, then, the 

interpretive arguments are artefacts, they change with time, they may need to be modified for 

particular examinees or circumstances, and they are more-or less plausible” (Kane, 1992; p. 
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533). Although all the assumptions underlying an interpretive argument cannot be proven, the 

goal is to show that the assumptions are plausible given the evidence collected. The interpretive 

argument is not absolute and can also be interpreted as a hypothesis (Downing, 2004). Kane’s 

(1990, 1992, 2009) approach to validity relies less on consequences, but he does provide 

practical guidelines for the validation process (Wolming & Wikström, 2010).  

In order to apply Kane’s (1992) argument-based approach to the validation, test 

developers and users must clarify their argument and present the plausibility of the assumptions; 

after which, they must provide evidence to support the interpretive argument. Therefore, a 

validator needs to: (1) propose the interpretive argument including the inferences and 

assumptions; (2) assemble all the available evidence for the interpretive argument, by also 

including the ones that may be questionable; (3) assess the questionable assumptions in more 

detail; and (4) change the interpretive argument based on the overall evaluation. The third and 

fourth steps are iterative until all arguments and assumptions are addressed.  

Depending on the goals of the validation (e.g., to examine whether an Algebra test is 

successful at placing students in a calculus class), different assumptions can be made (e.g., 

students who lack the skills on the test would have a difficult time in the calculus class), and 

evidence for those assumptions can be collected (e.g., examine the content and the methods of 

instruction, compute a correlation between test scores and scores on a subsequent calculus class). 

Finally, all assumptions can be assessed and the interpretive argument can be re-defined. Overall, 

the process of assumptions and of gathering evidence is iterative. Thus, “[i]ndividual studies in a 

validity argument may focus on statistical analysis, content analyses, or relationships to criteria, 

but the validity argument as a whole requires the integration of different kinds of evidence from 

different sources” (Kane, 2006; p. 23). 
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Views concerning validity and the validation process are not consistent among all 

researchers.  For example, Lissitz and Samuelsen (2007) and Borseboom, Cramer, Kievet, 

Scholten, & Franić (2009) have deviated from the idea of a unitary concept of construct validity. 

Lissitz and Samuelsen (2007) proposed a method of validity that is more appropriately titled 

“content validity” and de-emphasized referring to it as a unitary concept. They believe that there 

are two parts in determining the validity of a test: (1) the test itself, which includes the internal 

structure; and (2) the testing of other criteria or measures. The internal structure of the test is 

addressed by examining the practical content, reliability, and the theoretical latent processes. 

Practical content involves the process of evaluating the match between the test items and the 

table of specifications. Reliability includes internal consistency analyses, such as confirmatory 

factor analyses and analyses of variance, to examine the theoretical nomological network. Lissitz 

and Samuelsen (2007) stress that both internal and external factors are important to the validation 

process, but the focus should be on the examination of content and reliability measures. They do 

suggest that validity is inherent in the test, which can be considered a narrow view of validity 

(Chalhoub-Deville, 2009). Additionally, Borseboom et al. (2009) proposed that validity should 

not be labelled as construct validity as it has relied heavily on the logical post-positivist 

philosophical framework. They proposed that, at any point, evidence can be found to support 

validity. Considering validity as a form of evidence is problematic, as validators will find 

supportive rather than unsupportive evidence. They believe that construct validity depends on 

how the researcher interprets validity and, thus, can cause different score interpretations.  

However, as validity is not an exact science, the validation process can take any shape depending 

on the goals of the validators. Kane (2008) suggested that it is up to the validator to propose the 

interpretations and uses of the test scores. As a result, the validator can then take up a narrow 
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(i.e., label validity as content) or open view (i.e., including other aspects of validity) when 

conducting a validation. 

These examples further denote the significance of clarifying the goal of a validation by a 

validator and the provision of clear and concise arguments. Researchers can get inundated with 

the many methods and approaches to validity suggested in the literature. The work of Messick 

(1993) and Kane (1992) were chosen for the current study because the combination provided a 

clear and efficient approach to examining the underlying constructs and theoretical 

underpinnings of the two LSAs.  

Summary. Messick (1993) and Kane (1992) have similar ideas as to validity and 

validation including the importance of using multiple sources of data. While Messick (1993) 

views validity as a unitary concept, Kane (1992) views validity as the process of supporting 

arguments with evidence. The argument-based approach to validation is important because it not 

only documents successes and failures of a test, but it also provides the inherent argument in the 

test, which can help improve test design and use. Kane’s (2009) argument-based approach to 

validity offers a realistic approach to the process of validation and the resulting arguments are 

relatively easy to interpret. Elements of Messick’s (1993) construct validity framework serve as 

basis for examining constructs and also provide evidence to the arguments proposed by the 

validator.  

Literature Review Summary 

The chapter reviewed the literature on the history of LSAs, the many goals of assessment 

(e.g., regulate learning), the different assessment perspectives (i.e., product- and process-based), 

and the link between reading and thinking. The goals of the assessment will ultimately drive the 

implementation of an assessment model. The significance associated with identifying the models 



  41 

 

and theories of assessment and reading lie in the potential impact on achievement results. 

Differences in the way in which the test is developed and interpreted can have detrimental effects 

on many aspects of the educational system (e.g., funding). As a result, providing clear goals and 

connections to what is being assessed and the way in which it is being interpreted is important. 

The models and theories outlined in the literature review will provide a basis for developing 

criteria to examine LSAs that evaluate reading.   

The literature also revealed the research on thinking and the link between thinking and 

reading. The most commonly cited thinking skills include lower level thinking, critical thinking, 

problem solving, and creativity. Although thinking skills are complex, assessment items can be 

developed to evaluate these skills if they are clearly defined (Haladyna, 1997). With regards to 

reading, locate strategies are closely linked to lower level thinking, while cycle, integrate and 

generate strategies are closely linked to HOT.  Overall, test developers must provide 

comprehensive descriptions of the ways in which these types of skills will be assessed, such that 

there is consistency in the goals of the assessment, the framework implemented, and the item 

formats used.  

The literature review on validity and the validation process indicated that it would be 

optimal to incorporate elements of Messick’s (1995) and Kane’s (1992) approaches to validity. 

This includes the formulation of arguments based on Kane’s (1990, 1992) approach to the 

validation process and specific evidence that can be collected based on Messick’s (1995) 

construct validity framework. Therefore, as described by Sireci (2009), “[i]f the use of this test 

for the purpose I am using it for were challenged in court, do I have sufficient evidence to 

persuade the judge or jury and win the case?” (p. 31). Researchers must detail an argument that 

supports their view, as well as the sources of validity evidence. For the current study, the 
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research on validity will help provide a framework to examine the underlying assessment 

perspectives and skills, which are present within LSAs that evaluate reading—a task which has 

yet to be accomplished. 
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Chapter Three: Conceptual Framework 

The literature review considered different concepts of thinking skills, assessment models, 

and validation frameworks. The goal of the current chapter is to identify the thinking skills and 

assessment perspectives, arising from the literature review, which will be used for the current 

study. Additionally, the importance of epistemology, the influence of personal biases and views, 

as well as the validation approach devised for the current study, will also be presented. 

Research Questions 

As mentioned in the introduction, the goal of the current study is to examine the 

conceptual understanding of thinking and the underlying assessment perspectives of two existing 

LSAs. The goal of the current study is not to develop any new models or theories or to actually 

validate new LSAs, but instead to use existing theories and models present within the literature 

to examine how thinking skills are assessed within the context of two current LSAs that measure 

reading. Thus, the research questions of interest are: When examining the design and student 

data of two LSAs in reading, (a) what common thinking skills are assessed? And (b) what are the 

LSAs’ underlying assessment perspectives? The purpose is to examine the measurement of 

thinking skills in the two LSAs in reading, using a validation approach based on the work of 

Messick (1995) and Kane (1992, 2001). It was also important to examine the underlying 

assessment perspective(s) being used by each of the two LSAs, as they also have the potential to 

impact what skills are being assessed. Therefore, the perspectives of assessment and definitions 

of thinking skills reported in the literature review will be used to investigate the two chosen 

LSAs.  
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Epistemology 

Epistemology plays a large role in not only the development of the research questions, 

but also in the application of a validation approach on existing data, including what evidence is 

to be collected (Koch & DeLuca, 2012). Validators can take any view of validity; but that view 

will inevitably influence what evidence is collected (Kane, 2008). The current study is centered 

on the principles of pragmatism due to its practical approach to research. Pragmatism offers 

social scientists the chance to incorporate pluralist methods, while attending to the many 

discourses of the field (Maxcy, 2003). Within the pragmatic approach, the ontological 

assumption asserts that the practical determines reality, while the epistemological assumption 

stresses that a practical approach will determine the relationship between the researcher and the 

participant and the way in which knowledge is viewed (Mertens, 2005). A pragmatist views 

knowledge as “…being both constructed and based on the reality of the world we experience and 

live in” (Johnson & Onwuegbuzie, 2004, p. 18).  

There are several research designs that can be implemented as a mixed methods 

approach, but the appropriateness of the method depends on the research question of interest 

(Creswell & Plano-Clark, 2007). For instance, sequential or parallel designs allow the researcher 

to choose whether both approaches will be completed at the same time or one after the other 

(Creswell, Plano Clark & Garrett, 2007). However, using both quantitative and qualitative 

approaches in one research design can be demanding and time consuming (Creswell & Plano-

Clark, 2007). Overall, this perspective supports the understanding of a phenomenon from both 

qualitative and quantitative perspectives (Morgan, 2007). 

Pragmatism, as an epistemological stance, provides an ideal approach for answering the 

current study’s research questions, because of its inclusion of multiple sources of data and 
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perspectives as well as its mixed method approach. To address both thinking skills and 

underlying assessment perspectives within the assessment, both the content and structural 

makeup of the assessment must be examined, such that qualitative and quantitative perspectives 

are included. Additionally, the qualitative perspective will serve as a guide for the quantitative 

perspective.  

Personal Views and Assumptions 

In conducting the present study, a number of key assumptions were made based on 

personal views and biases, as follows: 

a) In addition to assessing subject matter content, LSAs typically target thinking skills. 

Some thinking skills overlap or are common across LSAs. Sometimes these thinking 

skills may be presented and labelled as subject-matter-related skills.   

b) Higher order thinking skills are seen as equal as opposed to having a hierarchical 

relationship among them (e.g., considering problem solving skills as a basis for 

critical thinking skills). Additionally, thinking skills are grouped into two categories: 

Lower and HOT.  

c) The large scale assessment of thinking skills is affected by the adopted (consciously 

or not) underlying assessment model guiding the development, administration, and 

score interpretation processes.  

d) Although difficult to fit theories, models, and perspectives into distinct categories, it 

is believed that the assessment perspectives can be situated on either ends of a 

continuum.  

e) The review of the literature produced no clear and concrete relevant theories, models 

or perspectives related to the issues of thinking skills, assessment, and reading in the 
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context of LSAs. Thus, the proposal of respective taxonomies for the purpose of the 

study is required. 

f) A LSA may tap onto more than one assessment model, but it is likely that one model 

will predominate in each case. 

g) A validation process inspired by aspects of Messick’s (1993) and Kane’s (1990) work 

can serve as a way to systematically examine key LSA documents and assessment 

results.    

Given the pragmatic stance taken in the current study, despite the large presence of qualitative 

analyses, the thesis is written in a style largely influenced by the post-positivist view.  

Thinking, Assessment, and Reading in the Context of LSAs of Reading  

Based on the literature review, it was established that there are many definitions and 

terms associated with thinking skills. The current study was able to offer a list of thinking skills 

that are potentially assessed by LSAs, including lower level thinking skills, critical thinking, 

problem solving, and creativity. Table 2 provides the definitions and key information to be used 

as the basis for the current study, specifically with regards the coding of the assessment 

documents. As mentioned previously, lower level thinking skills are described as the process of 

defining, selecting, and generating the concepts, principles, facts and procedures from previously 

exposed information. For example, students may be asked to restate information from a reading 

selection or be asked about the definition of a word. Critical thinking is classified as the process 

of observing, comparing, evaluating, and making a judgement. For example, students might be 

asked to determine the outcome of a scenario based on the information that is given. Students 

may also be asked why the main character made certain decisions. Problem solving is the process 

of identifying, defining, and analyzing a given complex issue, and proposing solutions. Most  
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Table 2 

Elements of thinking skills 

Thinking Skill Definition  Determining if an item is assessing this skill.   

Lower level 

thinking 

Lower level skills are 

needed to organize, 

understand, develop 

meaning, and 

conceptualize 

information.  

 The information is explicitly stated in the text.  

 The student has likely been previously exposed 

to the information.  

Critical thinking Critical Thinking is a 

process from 

observing, 

comparing, 

evaluating and 

making a judgement.  

 The response is not explicitly stated in the text; 

instead the student must determine, based on the 

information presented, the appropriate response.  

 For example, the student may be asked to 

determine why a character in the story made a 

specific decision, why the story took a certain 

direction, how elements of the story can be used 

in other scenarios etc.  

 Items requiring critical thinking skills would 

enable students to make a judgment about 

elements in the text.  

 

 

 

  



  48 

 

Table 2 

Continued 

Thinking Skill Definition  Determining if an item is assessing this skill.   

Problem Solving Problem solving is a 

process from 

recognising, 

identifying, 

analyzing and 

proposing a solution.  

 The student is given an issue that must be 

resolved.  

 For example, a student can be asked to make a 

specific decision about elements in the text, 

what other ways the character in the text could 

have resolved an issue, etc. 

 Items requiring problem solving skills would 

enable students to make decisions based on 

specific elements in the text.  

Creativity Creativity involves 

flexibility, discovery, 

and innovation.  

 The student is asked to provide a novel 

response, such as their own innovative ideas that 

are independent from what is presented in the 

text.  

 For example, a student could be asked their 

unique personal response to elements in the text, 

to reflect on their own personal experience, etc.  

 Items requiring creativity would enable students 

to use their own ideas to reflect on the 

information provided.  
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importantly, some test developers of LSAs in reading refer to problem definition and solution in 

their assessment frameworks (e.g., PIRLS, 2011; Mullis, Martin, Kennedy, Trong, & Sainsbury, 

2009; Councils of Ministers of Education, Canada [CMEC], 2007). Students may be asked to 

determine the best solution to the problem facing the main character. Although creativity does 

not seem to be as commonly cited in the literature review as the other skills, it still is an 

important skill on which students should be assessed in a large-scale format (Bracey, 2001). For 

example, students may be asked to provide a novel response or to “think outside the box”. 

Within the Canadian context, some of these skills are apparent in the EQAO (EQAO, 2007) and 

PCAP (CMEC, 2007), in which they identify the use of lower level thinking and critical thinking 

skills.  

Despite the intended aim given to each individual item, in terms of the targeted thinking 

skills, questions can still tap into more than one skill. For example, a student may have been 

previously exposed to the information that is asked for in a question and would not need the text 

to determine the response. Thus, such a question would call for a lower level thinking (e.g., the 

meaning of a word). On the other hand, if a student had not been previously exposed to the 

information, he or she would require the information presented in the text to determine the 

response, thus applying HOT.  It is likely that questions that tap into both lower level and HOT 

skills concern information not unique to the reading text, such as questions regarding word 

meanings and the use of language rules.  

Overall, common thinking skills cited within the literature include lower level thinking, 

critical thinking, problem solving, and creativity, all of which can be assessed within a large-

scale format (Bracey, 2001). Thinking is cross-curricular and occurs whether a student is 

completing mathematical problems or reading a text. Due to the complex nature of thinking, 
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some questions may tap into more than one thinking skill. As the goal of the current study is to 

examine the assessment of common thinking skills, it is important to examine these four skills in 

the context of an LSA in reading.  

The focus of the current study is the examination of common thinking skills in two LSAs 

that assess reading. As reading is the content measured, it is important to identify the match 

between different reading strategies and thinking skills, particularly in LSA contexts. As 

identified and summarized in the literature review, the work of Mosenthal and Kirsch 

(Mosenthal, 1996; Mosenthal & Kirsch, 1991a) has typically been used for LSA development 

(OECD, 2013). As proposed, there are four types of document processing strategies applied by 

individuals for reading to do. Table 3 presents the different document processing strategies and 

their relationship to the common thinking skills. Locate strategies are similar to lower level 

thinking skills as they relate to information that is explicitly stated in the reading selection. Cycle 

strategies have elements of both lower level thinking and HOT. Assessment questions that are 

developed to tap into cycle strategies have the reader finding more than one piece of explicitly 

stated information in the text. There are both independent and dependent strategies. For 

independent cycle strategies, a question may ask “How many wolves and dogs did the park 

ranger see?” A student would be able to figure out how many dogs there were without having to 

know how many wolves the park ranger saw. On the other hand, dependent cycle strategies refer 

to an assessment questions for which the different elements of the questions are dependent on 

each other. For example, with regards to information that lists class schedules for several 

students, a question may ask “If Olivia and Liam decided to work on their math work at lunch 

together, which day are they both free?” Students would be required to examine the student list 

to find Olivia and Liam and then see what day of the week both of them are free at lunch. A  
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Table 3 

Document Processing Strategies 

 

Document Processing 

Strategy 

Aspects Match to Thinking Skills 

Locate  Retrieve explicitly stated 

information.  

 Match one or more elements 

from a question to the 

information in the reading 

passage.  

 Lower level thinking skills 

Cycle  Retrieve explicitly stated 

information in more than one 

part of the text. 

 Complete more than one 

locate strategy. 

 Lower level thinking skills.  

 Potential HOT skills based on 

dependent and independent 

cycle strategies.  

Integrate  Compare and contrast 

numerous cycle strategies.  

 Problem solving and critical 

thinking.  

Generate  Use prior knowledge to 

answer the question 

 Problem solving and critical 

thinking. 
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student may need to use HOT skills, as this would require them make a decision based on the 

explicitly stated information. Integrate strategies would require students to compare and contrast 

information in the text to produce new information. They may need to propose a solution or 

make a judgement, thus, involving HOT skills. Finally, generate strategies require students to use 

previous knowledge to expand on the information in the text with the ability; again, with the use 

of HOT skills. 

 Based on the literature review, two overarching assessment perspectives have been 

proposed: (1) Product-based; and (2) Process-based perspectives (Hager & Butler, 1996; 

Serafini, 2001). Implementing a purely product-based perspective would mean that meaning 

resides in the text, the goal would be to potentially diagnose learning, scoring would be rigid, 

and the results would be used to compare other students or schools. Conversely, implementing a 

purely process-based perspective would mean that learning would be viewed as a process 

involving students and the use of an open-ended type of scoring. 

It is possible for a LSA to incorporate elements of each perspective. Awareness of what 

elements underlie a LSA is important for determining the goals and skills to be assessed. 

Therefore, listing specific criteria associated with each perspective is critical. Table 4 provides 

an overview of the aspects of each of the two perspectives, which will be used for the coding of 

the two LSAs.  The criteria displayed in the table will also be used for the analyses of the current 

study to determine the elements of each perspective present within the LSAs. The criteria 

comparing each perspective include the associated goals, object of assessment, assumptions, item 

format, mode of scoring, and scoring interpretation. The associated goals refer to the overall 

purpose of developing the assessment; for example, regulating learning is a goal for the product- 
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Table 4 

Assessment Perspectives 

Perspective Goals Object of 

Assessment 

Assumptions Item Format Mode of 

Scoring 

Scoring 

Interpretation  

Product-

based  

 

 

 

Regulate 

learning (e.g., 

assess how 

programs are 

performing) 

Diagnose (e.g., 

assess students’ 

level of ability) 

To measure the 

product of 

achievement, such 

as the level of 

knowledge 

acquired over time.  

Meaning 

resides in the 

text 

 

Multiple choice and 

short open-ended 

questions (selected-

response items).  

Fixed response Students are 

compared to some 

type of standard or 

other schools and 

students. 
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Table 4 

Continued 

      

Model Goals Object of 

Assessment  

Assumptions Item Format Mode of 

Scoring 

Scoring 

Interpretation  

Process-

based  

Improve 

learning (e.g., 

student level 

learning) 

To understand the 

learning process. 

Knowledge is 

viewed as 

being 

constructed. 

Students are 

active creators 

of knowledge. 

Assessment is 

part of the 

learning 

process. 

 

Multiple choice and 

open-ended questions 

including portfolios, 

demonstrations, and 

unique individual 

responses.  

Partial scoring 

(i.e., need 

some criteria 

to help score 

the responses) 

Assessment results 

are used as part of 

the learning 

process. 
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based perspective. The object of assessment directly relates to what is being measured, such as 

the measurement of the learning process. Various assumptions are associated with each 

perspective. For example, one assumption of the process-based perspective is that students are 

active creators of knowledge. That is, students are part of the learning process and are actively 

involved in what they learn. The item format, mode of scoring, and the scoring interpretation 

depend on the underlying assumptions of the model, which; as a result, will impact how learning 

is evaluated. The process-based perspective relies heavily on open-ended formats, while the 

product-based perspective relies heavily on multiple choice type questions.  There is a place for 

each perspective or elements; however, the implementation of either perspective depends on the 

goals of the assessment.  

Validation 

The literature review clearly showed that the concept of validity has been thoroughly 

discussed and many different interpretations of validity have been suggested. Yet, basic 

assumptions hold. Validity is not a property of a test, a property of inferences, or the scores of 

the instrument. Instead, it refers to the inferences about individuals from the interpretation of the 

scores and the use of these scores (Kelly O’Malley, Kallen, & Ford, 2005).  

Given the numerous researchers who recommend the use of Messick’s (1995) validity 

framework (Kane, 1990, 2009; Miller & Linn, 2000; Zumbo, 2009) and Kane’s argument 

approach to validity (Wolming & Wikström, 2010), both frameworks are important to validation. 

Kane’s (1990) approach to validity allows researchers to identify the arguments and support 

them with evidence. As a result, researchers can develop research questions rooted within a 

validity argument and provide evidence to support their claims. The evidence can be in the form 

of the elements of Messick’s (1995) construct validity framework. As such, the current study 
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adopts the argument approach to validity (Kane, 1990) and incorporates some elements of 

Messick’s (1995) validity framework. This is accomplished by detailing several interpretive 

arguments and assumptions, based on the work of Kane (1990), and using supporting evidence 

from Messick (1995). Content, substantive, and internal elements of Messick’s validity 

framework are examined for the current study. However, the external, generalizability, and 

consequential elements are not examined, first, because they do not directly address the research 

questions and, second, because they do not easily lend themselves to secondary data analysis. 

With regards to generalizability, a researcher would have to examine student achievement across 

different settings, which is difficult when using secondary data. An examination of the external 

element could have been possible with access to item-level data for both assessments, but as will 

be explained later, this was not the case. Finally, consequential elements were not addressed 

because it would require collecting new data, which went beyond the scope of this study.  

The proposed interpretive arguments are presented in Table 5. These arguments show 

that, in any LSA: (1) students are assessed on thinking skills and student results reflect this; and 

(2) There is an underlying perspective framing the development and scoring of the assessment. 

The first argument posits that a LSA with the goal to evaluate thinking will be explicit in 

defining not only the skills in the assessment framework, but also the way in which the skills 

connect to the items themselves. The second argument refers to the presence of underlying 

assessment perspectives that impact the types of and the ways in which skills are assessed. If the 

assessment framework claims to measure the development of explicit skills, then it should be 

clearly stated as to how the skills will be assessed. Each argument is associated with explicit 

assumptions and means to establish evidence. These means include content, substantive, and 

internal/structural elements of Messick’s (1989, 1995) construct validity framework.   
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Table 5 

Interpretive Arguments and Means of Evidence for the Current Study  

Interpretive Arguments  Assumptions  

Means of Evidence (based on Messick’s (1995) 

construct validity framework) 

Students are assessed on thinking 

skills and student results reflect 

this.  

The assessment is multi-dimensional, such that 

there is the presence of more than one thinking 

skill.  

A nonlinear factor analysis (achievement data 

tends to be binary; right/wrong) examining the 

factors that make up the assessment.  

 

Thinking skills are explicitly detailed in the 

assessment framework and in the items 

themselves. 

Content analysis using a thinking skills coding 

scheme  

There is an underlying 

perspective framing the 

development and scoring of the 

assessment. 

The assessment framework, scoring guide, and 

items take into account an assessment 

perspective that is aligned with the assessment 

of thinking skills.  

Content analysis using an assessment 

perspective coding scheme  
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Conceptual Framework Summary  

The conceptual framework brought out vital aspects of assessment perspectives, thinking 

skills, and the validation approach in order to bring them all together. The validation approach 

was based on pragmatism and the research questions were developed to reflect this. As such, 

Kane’s (1990) argument approach to validity framed this approach, with evidence provided in 

the context of Messick’s (1995) construct validity framework. With regards to the theoretical and 

conceptual models, assessment perspectives included those derived for product and for process. 

The area of thinking has included diverse interpretations, as well as definitions (Lewis & Smith, 

1993). The most commonly cited thinking skills included lower level thinking, critical thinking, 

problem solving and creativity, the latter three of which are considered HOT skills. That being 

said, the research questions concern the examination of thinking skills in two LSAs that assess 

reading, as well as the underlying assessment perspectives used to measure these thinking skills. 

The tables presented in the conceptual framework on the different thinking skills, document 

processing strategies, and assessment perspectives will serve as the coding protocol for the 

analyses described in the methodology chapter. 
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Chapter Four: Methodology 

The conceptual framework presented the research questions and reviewed the various 

perspectives and models adopted for the current study. The goal of the following chapter is to 

review the two assessments used for the current study. The chapter also details the procedure 

followed as well as the qualitative and quantitative analyses applied to the secondary data. In 

order to address the research questions, an exploratory (Creswell, 2003, 2007; Creswell & Plano-

Clark, 2007; Creswell et al., 2008) and sequential mixed-method design (Johnson & 

Onwuegbuzie, 2004; Johnson, Onwuegbuzie, & Turner, 2007; Maxcy, 2003; Morgan, 2007) was 

conducted. A sequential research design is a method in which results from the first step help 

inform what is to be accomplished in the second step and so forth. Appendix A provides the full 

ethics approval for the current study.  

LSAs Contexts and the Nature of Data Collected 

In Canada, each province is responsible for their educational programs (Taylor & 

Tubianosa, 2001), unlike some other countries that have national curriculums, such as the United 

Kingdom (Department for Education, 2012). As the current study focuses on assessments in the 

Canadian context, in which there are both provincial LSAs and a national Canadian LSA with 

different aims, both were reviewed. 

The two assessments of interest in this study included the PCAP, a national test, and 

EQAO, a provincial assessment. Both LSAs assess reading and are used to compare achievement 

levels across schools (EQAO) or provinces (PCAP). They also have an impact on teaching and 

learning by directly or indirectly influencing assessment practices in the classroom (Gustafsson 

& Rosén, 2005) and policy. Although the results from the two assessments cannot be generalized 

to other assessments, there are some parallels to other LSAs. For example, like PCAP, PISA is 
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not a high-stakes test and the assessment is derived from a general design in order to include 

diverse provinces, states, and countries. On the other hand, EQAO is similar to other provincial 

assessments across Canada (e.g., New Brunswick provincial assessment; Taylor & Tubianosa, 

2001), such that all students are required to complete the assessment as part of their educational 

program. Provincial assessments are based on the curriculum derived from that province. In 

addition, both LSAs assess reading; they both feature thinking skills; they both make a great deal 

of their assessment public via their website; and they both claim that their assessments yield 

valid and reliable data. EQAO data are relatively easy to obtain online and administrators of 

PCAP are easy to contact. As a result, these assessments were chosen because of their ease of 

access, their parallels to other assessments, and because EQAO was a provincial assessment 

based on a provincial curriculum and PCAP was a national assessment based on curriculums 

from each of the provinces.  Key components of each LSA are presented in Table 6 and are 

further explained in the following sections. 

 EQAO. The first assessment examined in the current study was the 2006-2007 junior 

division (Grades 4-6) EQAO assessment in reading, writing, and mathematics. It evaluates 

reading expectations based on the Ontario curriculum. All students in the province must 

participate. The junior division EQAO assessment is administered at the end of the school year 

(i.e., end of May, early June) (EQAO, 2012b); is developed, reviewed, and scored by Ontario 

educators; and is field tested with Ontario students (EQAO, 2010). The goal of the assessment is 

to provide a comprehensive and reliable snapshot of student achievement. The results are used to 

indicate how students are meeting the provincial standard; to identify strengths and areas of 
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Table 6 

Components of EQAO LSA and PCAP on Reading 

Assessment Reading Definition  Stated Skills to be Assessed 

EQAO “Reading is defined as the process of actively 

making meaning across a variety of fiction and 

non-fiction written texts that students are 

expected to understand based on the 

expectations in The Ontario Curriculum across 

all subjects up to the end of Grade 3 and Grade 

6.” (EQAO, 2007) 

(1) “Understanding explicitly stated information and ideas” * 

(2) “Understanding implicitly stated information and ideas…” * 

(3) “Responding to reading by making connections between information and 

ideas in a reading selection and the reader’s personal knowledge and 

experience (interpreting a reading selection by integrating its information 

and ideas with personal knowledge and experience)” *  

PCAP “Reading is defined as a dynamic, interactive 

process whereby the reader constructs meaning 

from texts. The process of reading effectively 

involves the interaction of reader, text, purpose,  

“Comprehension: Readers construct meaning using information provided 

explicitly and implicitly by the text.” (CMEC, 2007; p. 4) 
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Table 6 

Continued  

 

Assessment Reading Definition  Stated Skills to be Assessed 

 and context before, during, and after reading.” 

(CMEC, 2007; p. 2) 

“Interpretation: Readers examine the text to develop an understanding of the 

relationships of discrete elements to the whole” (CMEC, 2007; p. 4).  

  “Personal Response: Readers step out of the text to reflect on their own 

experience, identify themselves with aspects of the text, establish 

connections with their own experience, and/or react emotionally to the text” 

(CMEC, 2007; p. 4) 

  “Critical Response: Readers stand apart from the text, considering it 

objectively and/or evaluating its quality and/or appropriateness to the world 

at large.” (CMEC, 2007; p. 4) 

* (EQAO, 2007; p. 11) 
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improvement; to address where resources are needed; to maintain ideal teaching practices; and to 

report the results and discuss with parents (EQAO, 2010). On the EQAO website, there are a 

multitude of resources for parents, students, and educators. These include scoring guides, sample 

questions, assessment frameworks, and technical reports. Furthermore, the test developers of the 

EQAO distinguish between LSAs and classroom assessment to ensure there is no confusion as to 

their respective goals, and highlight similarities between the EQAO with other assessment 

programs such as PCAP and PIRLS. The goal is to situate the EQAO assessments and to clarify 

how the results are used and interpreted (EQAO, 2007).  

The junior division EQAO assessment includes three booklets; one on mathematics, one 

on reading, and one on writing.  As displayed in Table 6, the test developers of EQAO consider 

reading as a process of meaning making, in which students are required to demonstrate three 

reading skills: (1) understand explicitly stated ideas; (2) understand implicitly stated ideas; and 

(3) respond to reading (EQAO, 2007). These three skills can also be considered thinking skills 

(Haladyna, 1997), although they are described very broadly. For example, the first skill could be 

considered a lower level thinking skill and a locate strategy because students will have 

previously been exposed to the material. Similarly, the second and third skill could be related to 

HOT skills including critical thinking, as well as cycle, integrate, and generate strategies.  

There are three booklets (i.e., mathematics, reading, and writing) and two sections to each 

test booklet, each of which are suggested to take one hour. However, the assessment itself is 

considered untimed. The reading selections for the two language booklets, which contain the 

reading and writing portions, include narrative text, non-narrative informational text, poetry, and 

graphic text. The reading selections are either short, ranging from 300 to 350 words, or long, 

ranging from 650 to 700 words (EQAO, 2012b).  The first booklet contained 12 questions 
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dedicated to reading, with four questions defined as open-ended and eight multiple choice 

questions. The second booklet contained 23 questions dedicated to reading, with six open-ended 

and 17 multiple choice items. The two language booklets were scored using a rubric and 

students’ responses are coded based on eight categories: (1) “Blank”, when nothing is written; 

(2) “Illegible”, when the content cannot be read; (3) “Irrelevant”, when the question is not 

addressed; (4) “Off topic”, when there is no relationship between what is written and the 

question; (5) “10”, when the response is showing misunderstanding; (6) “20”, if the response 

only addresses part of the question; (7) “30”, when the response addresses the complete question, 

but only some specific information is used; and (8) “40”, when the response addresses the 

complete question and provides accurate information (See Appendix B for more information on 

the rubric levels).  

The writing and mathematics assessment are coded on the same scale, but justifications 

for each code differ. Raters are given training, as well as examples, in order to help them 

implement the rubric in a reliable manner. Once all the assessments are scored, they are 

compiled to determine the student’s level of achievement. The Ontario Ministry of Education 

offers four achievement levels (i.e., 1-4), where level 3 is the provincial standard, level 1 

identifies students below the standard, level 2 means that students approach the standard, and 

level 4 identifies students who are above the standard (EQAO, 2007).  

PCAP. The second LSA examined for the current study was the 2007 PCAP on reading. 

The 2007 PCAP assesses the achievement of 13-year-old students across jurisdictions on three 

sub-domains of reading: comprehension, interpretation, and response to text. Participants are 

randomly selected across Canada and are given 90 minutes to complete the assessment booklet, 
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which contains 49 items. Once this booklet is completed, students are given 30 minutes to 

complete a student background questionnaire.  

There are two forms of the 2007 PCAP assessment, both of which contain 38 multiple 

choice and 11 open-ended items. Each assessment contains six sections, with the first three 

sections being allocated 20 minutes each and the last three sections being allocated 10 minutes 

each. Each assessment has six reading passages which include some visual and graphic elements. 

As part of the open-ended items, PCAP also includes extended open-ended items that measure 

students’ performance on a problem requiring a complex solution. As described by PCAP, 

students are assessed on different aspects of reading literacy including comprehension, in which 

readers construct meaning through explicit and implicit information; interpretation, in which 

students use the text to develop understanding; personal response, in which students reflect on 

their own experience; and critical response, in which students consider themselves apart from 

the text and evaluate it objectively. These skills are closely related to thinking skills. 

Comprehensions is defined as containing elements of lower level thinking skills and locate and 

cycle strategies, while interpretation, critical response, and personal response include aspects 

related to critical thinking and integrate and generate strategies. These four literacy skills, which 

can be considered as thinking skills performed in reading, are each coded based on three 

performance-level descriptors: (1) Level 1, in which the students demonstrates partial 

understanding, limited interpretation, limited personal response, or simplistic critical response; 

(2) Level 2, in which the student demonstrates a clear understanding, reasonable interpretation, 

appropriate personal response, or appropriate critical response; and (3) Level 3, in which the 

student demonstrates a nuanced understanding, insightful interpretation, elaborated personal 

response, or significant critical response (See Appendix C for more information on the rubric 
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levels). Finally, raters are given training in applying the levels to the open-ended responses, as 

well as example responses.  

Procedure 

The following procedure was used in the current study: (1) Obtain the assessment 

framework, test booklet, and scoring guide documents from PCAP and EQAO; (2) Obtain the 

item-level data from EQAO (PCAP item-level data could not be obtained); (3) Perform a content 

analysis of the assessment framework, test booklet, and scoring guide documents of both EQAO 

and PCAP using the codes developed in the conceptual framework (i.e., assessment perspectives 

and thinking skills); (3) Analyze the EQAO item-level data and compare the results to the 

content analysis for the EQAO test booklets; and (4) Report results.   

The test booklets, assessment framework, and scoring rubrics were all available on the 

EQAO website; however, an application for access to item-level data for researchers on the 

EQAO website had to be submitted. The item-level data were sent in a Microsoft Excel format 

and included both Grade 3 and Grade 6 responses to both the reading and writing questions for 

2007. In addition, both French and English versions were included. PCAP does not provide any 

detailed information online and thus an application for access was sent to retrieve the assessment 

framework, scoring guide, and item-level data
2
. Due to confidentiality reasons, only the 

assessment framework and scoring guide could be obtained. Item-level data are not provided by 

PCAP, but PCAP enables researchers to examine the test booklet questions in-house at the 

Toronto headquarters.  Because the PCAP test booklets were not accessible to anyone other than 

the primary researcher, the results are only discussed in a general manner. That is, only overall 

results are presented. In sum, all the necessary data were obtained from EQAO to conduct both 

                                                 
2
 As of 2013, the PCAP 2007 assessment framework is available online 

http://www.cmec.ca/docs/pcap/pcap2007/Reading-Framework-EN-Apri2013.pdf 
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qualitative and quantitative analyses, but only the assessment framework and scoring guide were 

retrieved from PCAP to conduct the qualitative analyses. The PCAP test booklets were analyzed, 

but only a general appraisal could be reported.  

Once the data were retrieved, analyses were conducted based on Messick’s (1995) and 

Kane’s (1990) validity frameworks. Qualitative analyses (i.e., document analysis) of both PCAP 

and EQAO documents were conducted first, followed by a quantitative analysis of the EQAO 

item-level data.  The quantitative analysis was focused on the examination of thinking skills, for 

which the qualitative analysis of the thinking skills presented in the test booklets of EQAO, 

served as a guide. 

Qualitative Analysis  

The purpose of the qualitative analysis was to identify references to thinking skills in the 

assessment framework, test booklet, and scoring guide, using codes based on those concepts 

described in the conceptual framework. Qualitative analysis also served to examine the 

underlying assessment perspectives in the assessment framework, test booklets, and scoring 

guide, through codes also based on the two perspectives described in the conceptual framework. 

The following section reviews the coding design, the content analysis, coding protocol, and the 

use of an external rater.  

As the coding for the analyses was developed based on previous theories, the current 

study implemented a directed coding design, in which codes are defined a priori using existing 

theories and research (Hseih & Shannon, 2005). Although this type of content analysis is 

pertinent to the current study, there are limitations due to potential bias (Hsieh & Shannon, 

2005).  For example, a researcher may unconsciously find supportive evidence rather than 

balance both supportive and unsupportive evidence within the transcripts. In order to combat bias 
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due to supportive versus unsupportive evidence, it has been suggested to use another rater (Hsieh 

& Shannon, 2005).  The inclusion of a second rater ensures that codes developed from the 

conceptual framework are easily understood and can be applied consistently by another 

individual outside of the study who has no previous biases. Therefore, for the current study, the 

primary researcher was the first rater and an external rater was included as the second rater.  

The content analysis was conducted using the steps from Zhang and Wildemuth (2009). 

First, it was determined that the data should be coded in sections in order to accurately pick out 

themes; second, the coding scheme was developed; and third, the coding was tested on a sample 

of text in order to ensure coding consistency.  The coding scheme was taken from Tables 1, 2, 

and 4, displayed in conceptual framework. For the assessment frameworks, relevant data from 

each paragraph was coded for the referenced thinking skills and perspectives. Each item in the 

test booklets and each level of the scoring guides were coded for the referenced thinking skills. 

The scoring guide and test booklets were assessed as a whole for the different perspectives 

because it enabled the researcher to examine the documents all together instead of focusing on 

small sections of data (i.e., one sentence).  

The coding protocol was created using Microsoft Excel.  There were three tabs for each 

LSA: one focusing on the assessment framework, one for the test booklets, and another one for 

the scoring guide. While each tab was dedicated to each document, the coding for thinking skills 

and assessment perspectives were included in each tab. Appendix D provides the actual excel 

tabs used for analysis. The procedure and steps involved in coding the assessment framework 

and scoring guide are seen in Table 7 and the steps followed for coding the test booklets are 

found in Table 8. Each paragraph for the assessment framework was analyzed by documenting  
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Table 7 

 

Coding Protocol: Assessment Framework and Scoring Guide 

 

 

 

 

 

 

Coding  Coding Choices Coding Steps  

Assessment 

perspectives  

 

 

 Product-based; 

and 

 Process-based. 

1. Identify the assessment perspective(s), which can be 

explicitly stated or inferred. More than one 

perspective can be identified; 

2. Provide the evidence from the document; 

3. Provide explanations as to why the evidence 

supports the specific assessment perspective; 

4. Provide the page number; and 

5. Provide any additional comments. 

Thinking Skills  Lower Level 

Thinking;  

 Critical 

thinking; 

 Problem 

solving; and 

 Creativity. 

 

1. Identify the thinking skill(s); 

2. Provide the evidence from the document; 

3. Provide an explanation as to why the evidence 

supports the specific thinking skills; 

4. Provide the page number; and 

5. Provide any additional comments with regards to 

other potential skills. 
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Table 8 

 

Coding Protocol: Test Booklet 

 

 

Coding Coding Choices Coding Steps 

Assessment 

perspectives 

 Product-based; 

and 

 Process-based  

1. Conduct a general examination of the items, taking them all together to identify 

potential assessment perspective(s).  

Thinking skills   Lower level 

thinking; 

 Critical thinking;  

 Problem solving; 

and 

 Creativity. 

 

For each item :  

1. Identify the thinking skill(s); 

2. Provide the evidence from the document; 

3. Provide an explanation as to why the evidence supports the specific thinking skills;  

4. Provide the page number; and 

5. Provide any additional comments with regards to other potential skills. 
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the page number, thinking skill(s), perspective(s), and evidence. Each item of the test booklets 

was analyzed by documenting the test booklet, item, page number, thinking skill(s) and 

evidence, as well as potential perspectives that take into account the test booklets as a whole. 

Each level of the scoring guide was analyzed by documenting the thinking skill(s) and evidence, 

as well as potential perspectives that take into account the scoring guide as a whole. More than 

one thinking skill or assessment perspective could possibly be referenced within each document. 

In order to determine the satisfactory underlying incorporation of assessment perspectives and 

thinking skills, key information from the codes presented in the conceptual framework must be 

present (Mayring, 2000).  

External rater. A training manual was developed in order to provide consistent material 

for the external raters and also to achieve a high level of inter-rater reliability. A section of the 

manual was dedicated to the coding protocol, which included definitions of the different 

assessment perspectives and thinking skills. The inter-rater reliability analysis involved coding 

the two EQAO test booklets. A total of three external raters were used. The first external rater 

coded the first booklet (i.e., 12 items) for thinking skills and changes were made to the codes 

based on their feedback (i.e., clarity); after which, the second external rater used the new codes 

to examine the two EQAO booklets (i.e., 35 items) for thinking skills. Changes were again made 

to the codes and then the third external rater coded the two EQAO test booklets for thinking 

skills, as well as provided an appraisal of underlying assessment perspectives of all three 

documents. While the goal of using the first two external raters was to help clarify the codes used 

for the analysis, the third external rater was used to help not only further clarify the codes, but 

also to help determine which codes best represented the items. The first two external raters had 

backgrounds in psychology, while the third external rater had a background in economics. The 
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third external rater’s background in economics was important as it is entirely different from the 

primary researcher, as well as the first and second raters, which in turn gives weight to the 

applicability of the codes. Overall, if discrepancies were found, they were discussed to ensure the 

code best represented the item. After the final inter rater reliability analysis, one set of codes was 

retained.  

The inter-rater reliability analysis was conducted to identify the percentage of agreement 

between the external rater and the primary researcher. Cohen’s Kappa was calculated in order to 

account for agreement based on chance (Cohen, 1960). Cohen’s Kappa is calculated by K = PA - 

Pc/1 - Pc, in which PA is defined as the proportion of codes on which the raters agree and Pc is the 

proportion of agreement that is due to chance. The procedure followed the steps provided by 

Stemler (2001). Cohen (1960) suggests the following Kappa’s for different strengths of 

agreement; (1) <0.00 = poor; (2) 0.00 - 0.20 = slight; (3) 0.21 - 0.40 = fair; (4) 0.41 - 0.60 = 

moderate; (5) 0.61 - 0.80 = substantial; and (6) 0.81 - 1.00 = almost perfect.  

Quantitative Analysis 

Once the content analysis was completed, a nonlinear factor analysis was conducted, 

followed by a reliability analysis (i.e., Cronbach’s alpha; Cronbach, 1951) on the EQAO item-

level data. The goal of the quantitative analysis was to determine if there were factors aligned 

with the different thinking skills identified in the qualitative analysis. The following section 

reviews the steps taken for the quantitative analysis.  

Several types of factor analyses are available, including the exploratory linear factor 

analysis, the confirmatory linear factor analysis, the limited-information nonlinear factor 

analysis, the full-information nonlinear factor analysis, and essential dimensionality (Dunn, 

2002). However, Principle Components Analysis (PCA) is perhaps the most commonly used 



EXAMINING THINKING SKILLS   73 

CTT approach for data reduction and is considered a good choice when deciding to conduct an 

exploratory factor analysis (Joliffe & Morgan, 1992). Although, given that both PCAP and 

EQAO include binary items (i.e., right and wrong), PCA may not be an appropriate choice in this 

particular context, as it was developed for interval or ratio-type data and may thus inflate values 

for ordinal variables (Candel, 2001; Linting, Meulman, Groenen, & van der Kooij, 2006; Dunn, 

2002). PCA examines the intercorrelations among the variables (Kim & Mueller, 1978) to 

produce the factors (Dunn, 2002) and most researchers conduct PCA with ordinal data (Linting 

et al., 2006). On the other hand, nonlinear PCA takes into consideration the possibility of 

curvilinear factors (de Ayala, 2009; Dunn, 2002) and conducts the factor analysis using 

dichotomous or binary data (i.e., 0, 1), and the normal ogive model (de Ayala, 2009). Nonlinear 

PCA analyzes categorical data by taking into account both nominal and ordinal-type variables. 

For that reason, a nonlinear PCA was conducted (Meulman, van der Kooij, & Heiser, 2004). The 

factors extracted were based on the number of thinking skills that were found in the literature 

review and in the conceptual framework. Thus, 4, 3, 2, and 1 factors were examined using the 

nonlinear PCA.  

The quantitative analysis examined the structural element of Messick’s (1989, 1995) 

validity framework, and included a dimensionality analysis.  One method that was suggested in 

the literature was the NOHARM program
3
 (Fraser & McDonald, 1988). An alternative to using 

NOHARM on binary data is TESTFACT (Wood et al., 2004); however, as NOHARM can be 

used at no cost and has been shown to perform well in dimensionality studies (De Champlain & 

Gessaroli, 1998), it was chosen for the current study. Although the program is suitable for 

dichotomous data, there are some cautions. First, the program can only examine dichotomous 

data and secondly, it does not take into account missing data.  

                                                 
3
 NOHARM 4 can be downloaded at http://noharm.niagararesearch.ca/ 
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The NOHARM program is relatively easy to use, is free to download, and includes a user 

manual.  In order to run the program, the job criteria must be imputed followed by the binary 

data for all the items. The following data were inputted into a notepad, which creates text files 

using basic text formatting, and then uploaded in the NOHARM program: (1) The number of 

items (N); (2) The number of dimensions (M;  i.e., factors); (3) The number of subjects or 

observations (NS); (4) The type of input data (IN; e.g., raw dichotomous scores coded as 0 or 1); 

(5) Whether it is an exploratory analysis (EX); (6) The generation of starting values (IV); (7) The 

printing/non printing of the raw product-moment matrix (PS); and (8) The printing/non printing 

of the residual matrix (i.e., for fit; PR). Thus, the notepad document is formatted so that the first 

line contains the title, the second line contains the job criteria, and the third line contains the 

guessing parameters (e.g., zero chance of guessing for 30 questions would include 30 zeroes). 

Once the file is uploaded and all criteria are met, the program can be run. The output for the 

nonlinear PCA included information such as the factor loadings and the correlations (see Fraser 

& McDonald, 1988).  

Fit statistics are provided by the NOHARM program. To interpret model fit, a residual 

matrix is produced, which is the difference between the observed covariances and those after the 

model is fitted to the data. Thus, a situation where the differences are zero is ideal. NOHARM 

produces the root mean square (RMS) and the goodness-of-fit (GFI) index to examine model of 

fit. The RMS can be compared to the standard error of the residuals, where a smaller RMS 

indicates a good fit (de Ayala, 2009). A GFI close to 1 indicates a good model fit. In order to 

determine the amount of factors that best represents the data, researchers can compare the 

goodness-of-fit scores for every factor solution (e.g., compare 2 to 3 factors). When there is a 

sharp increase in fit, and then the fit scores stabilize (like a scree plot), this would indicate the 
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best model. Like a factor analysis, the most simple and easiest solution to understand is best (de 

Ayala, 2009). 

Like a linear factor analysis, there is the choice to use a varimax or promax rotation. For 

the current study, eigenvalues above 0.30 were included (Gorsuch, 1983). To examine reliability 

of the factors, a reliability analysis using Cronbach’s alpha was conducted (Cronbach, 1951). It 

has been suggested that there are more appropriate forms of reliability analysis for data that are 

not continuous (e.g., ordinal; Gadermann, Guhn, & Zumbo, 2012). However, it has also been 

suggested that conducting a reliability analysis, using dichotomous data, is similar when using 

either the Kuder-Richardson 20 (KR-20; Kuder & Richardson, 1937) or Cronbach’s alpha 

(Cronbach, 1951; SAS, 2012).  Acceptable reliability was defined as 0.70 (Nunnally & 

Bernstein, 1994).   

Methodology Summary 

Overall, the current study is focused on a validation approach based on the work of both 

Messick (1989, 1995) and Kane (1990, 1992). The two assessments of interest were the PCAP 

and EQAO and included the assessment framework, test booklet, and scoring guide documents, 

as well as item-level data from EQAO. The coding, as presented in the conceptual framework, 

was used both for the primary researcher and the external rater for the content analysis. Both 

qualitative and quantitative analyses were conducted to address the research question in 

conjunction with the validity arguments presented in the conceptual framework. How the 

research questions are addressed, by the nature of data collected, are presented in Table 9. 

Elements not addressed due to limitations in conducting a secondary data analysis and issues 

relating to confidentiality included the external, generalizability, and consequential element of  
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Table 9 

 

 How the Research Questions are addressed  

Research Questions Documents Goal of the Analysis Evidence  

When examining the design 

and student data of two 

LSAs in reading, what 

common thinking skills are 

assessed? 

Assessment Framework 

Examine the document in terms of the thinking skills to 

be assessed. 

Content 

Test Booklets 

Examine each item in terms of what thinking skill is 

elicited by the items. 

Substantive 

Conduct a nonlinear factor analysis to determine the 

dimensionality of the items. 

Internal 

Scoring Guide 

Examine the document in terms of the thinking skills 

being assessed. 

Content 

When examining the design 

and student data of two 

LSAs in reading, what are 

the LSAs’ underlying 

assessment perspectives? 

Assessment Framework, 

test booklets, and scoring 

guide. 

Examine the document in terms of the potential 

underlying assessment perspectives.  

Content 
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Messick’s (1995) validity framework, which were previously described in the conceptual 

framework.  
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Chapter Five: Results 

This chapter presents the results regarding the PCAP and EQAO and is organized by the 

research questions. As previously mentioned, the research questions were: When examining the 

design and student data of two LSAs in reading, (a) what common thinking skills are assessed? 

And (b) what are the LSAs’ underlying assessment perspectives? Therefore, these questions are 

addressed in the context of the current study’s validation approach, in which the evidence 

included both a content and nonlinear factor analysis.  

The Assessment of Thinking Skills in the Context of PCAP and EQAO 

The validation arguments for the current study, based on the research questions and 

focused on thinking skills, were: a) students are being assessed on thinking skills and student 

results reflect this; b) the assessments are multi-dimensional to reflect the targeted thinking 

skills; c) the thinking skills are explicitly detailed in the assessment framework, the items 

themselves, and in the scoring guide. In order to answer the research question related to thinking, 

both a content analysis of the assessment framework, test booklets, and scoring guide and a 

dimensionality analysis (non-linear factor analysis) were conducted. The following section 

reports on the results from both the EQAO and PCAP.  

EQAO results. To examine the thinking skills present within the EQAO documents, the 

assessment framework, test booklets, and scoring guides were content analyzed based on the 

thinking definitions provided in the conceptual framework. In addition, a non-linear factor 

analysis was conducted to examine the dimensionality of the EQAO assessment items. Prior to 

presenting the results of the content analysis, the results of the inter-rater reliability analyses 

between the primary researcher and the external raters are reported next.  
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Inter-rater reliability analysis. For the current study, three individuals were asked to 

serve as external rates. The third external rater was also tasked with coding the assessment 

framework for thinking skills and assessment perspectives. The results of the third external inter-

rater analysis are displayed in Appendix E. Table 10 displays the percentage of agreement and 

Cohen’s Kappa for the three inter-rater reliability analyses. When codes are not applied equally 

among raters (e.g., the 2
nd

 rater does not use all of the codes), SPSS 19 takes into account the 

discrepancy and provides a weight so that Cohen’s Kappa can be calculated.  The inter-rater 

results for the third external rater revealed a 77.1 % agreement with a Cohen’s Kappa of 0.68, 

which is considered substantial.  Disagreement between the primary investigator and the third 

external rater was found when coding items that may tap into more than one HOT skill. That is, 

the primary investigator identified two HOT skills within one question, while the external rater 

identified one of them.  While there was one coded list for both the primary researcher and the 

external raters to produce a Cohen’s Kappa; after further discussion, one list was retained that 

best represented the items.  

Assessment framework. Some aspects of critical thinking found in the EQAO’s LSA 

involved the ability to predict, compare, and make judgments (Appendix F). Aspects of critical 

thinking were mentioned in the assessment framework through the use of words such as ‘making 

inferences’, for which students would be required to offer general claims from specific evidence. 

For example, EQAO noted that“…analyzing textually implicit information and ideas that are 

directly stated in one part of the text… (Pearson & Johnson, 1978; Raphael, 1986)” (EQAO, 

2007; p. 12) or synthesizing “…textually explicit information and ideas that are found in more 

than one place in the text…” (EQAO, 2007; p. 12). Thus, the student must be able to generate or 

select the relevant information from multiple areas of the text, which would not have been  
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Table 10 

Results from the inter-rater reliability analyses 

 

Rater # of items coded % agreement Cohen’s Kappa Strength 

1 12 41.7 0.24 Slight 

2 35 75.0 0.43 Moderate 

3 35 77.1 0.68 Substantial 
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previously exposed to the students. Problem solving was mentioned, with reference to the word 

‘solve’; however, no further information was provided. Creativity was not apparent in the 

assessment framework.  

Test booklets. The results of the content analyses of both test booklets analyzed as a 

whole and at the individual item levels for EQAO are in Appendix G. Overall, it was noted that 

there was a high proportion of items measuring critical thinking (13 items), followed by critical 

thinking or lower level thinking (12 items), critical thinking and aspects of creativity (7 items), 

and lower level thinking (3 items). Some questions were coded as tapping into either lower level 

thinking or critical thinking. These items asked students to provide an alternate term for a 

concept found within the text. In some cases, if these students had been already exposed to the 

concept they would easily be able to find an alternate word. However, if a student had not been 

exposed to the concept, then they would have to synthesize information within the text to 

determine the meaning.  

A nonlinear factor analysis was conducted to examine the structure of the EQAO 

assessment. There were data missing from the 2007 EQAO reading assessment. The type of 

missing data were defined as value, meaning that individuals only responded to specific 

questions and left some out. As part of the EQAO 2007 reading assessment, the following codes 

were used to denote missing data:  missing or not applicable data were coded as -99, an item 

excluded from the student’s results was coded as -97, a student who was dropped from the 

assessment was coded as -96 (i.e., value type of missing data), and a student who provided no 

response was coded as -9. In general, all missing data coded as -99, -98, -97 were recoded as 0. 

As one of the disadvantages to using the NOHARM program is that there is no command for 

addressing missing data, the type of data were excluded from the analysis.  
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The raw Excel data set included 256,979 grade 3 and 6 French and English students. As 

the study was only interested in grade 6 students, grade 3 students were removed from the 

sample, which yielded 142,897 grade 6 students. French grade 6 students were also removed 

from the data set, as this was not examined in the current study, yielding a final data set of 

137,171 English grade 6 students. The excel data set was inputted into SPSS and the responses 

for the 35 questions were re-coded in order to have the data presented in a binary format (i.e., 0 

and 1). All wrong responses coded as -9, -6, -4, -3, -2, and -1, were coded as 0 and all right 

responses coded as 1, 2, 3, 4 were coded as 1. Other codes for the multiple choice items, such as 

missing (-99), excluded item (-97), no response (-9), and system missing responses were coded 

as missing.  For the open-ended questions, codes such as, an excluded item (-97) and no response 

(-9) were coded as missing, and unrelated responses (-8) were coded as 0. As NOHARM has no 

function to account for missing data, the cases with any missing data were deleted from the file, 

which resulted in a final data set of 137,104. The SPSS data were then exported as an excel file 

and the excel file was saved as a text file.   

In order to input the text file into the NOHARM program, there were several variables 

that needed to be defined in the file. The first three lines of the text file were used for the criteria 

needed for the NOHARM program (Fraser & McDonald, 1988).  There were 35 questions, two 

factors were being extracted, and there were a total of 137,104 English students from grade 6. It 

is important to note that 2, 3, and 4 factors were explored, as indicated in the methodology; 

however, differences in fit were extremely small, except between 1 and 2 factors. Once all the 

NOHARM job criteria were met (i.e., the conditions were addressed in the text file; see Fraser & 

McDonald, 1988), the NOHARM program was run.  
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Several analyses were conducted to examine different factors using both promax and 

varimax rotations. However, a two-factor solution with a varimax rotation best represented the 

binary data, as seen in Appendix H. The index of GFI was 0.997, which is considered a near 

perfect fit (Fraser & McDonald, 1988) and the RMS was 0.001703; indicating little difference 

between the data and the model. In sum, there was good model fit.  The two factor solution best 

represented the data because, in comparing the GFI among 2, 3, and 4 factors (Table 11), the fit 

changed significantly between 1 and 2 factors and no significant change was seen from 2 to 3 

factors. In essence, the GFI acts like a scree plot. The two factor solution was the most simple to 

understand and interpret (Kim & Mueller, 1978), as RMS was also smaller between 1 and 2 

factors. Only eigenvalues above 0.3 were considered, as suggested by the literature (Gorsuch, 

1983). The two factors could be identified as lower level thinking skills and HOT skills. As well, 

factor 2 contained a higher proportion of open-ended questions (11 items; 10 open-ended; 1 

multiple choice) and factor 1 (22 items; 22 multiple choice) contained only multiple choice 

responses. 

For the first factor, which contained 22 items, Cronbach’s alpha (Cronbach, 1951) was 

0.771, which is considered acceptable (Nunnally & Bernstein, 1994). The Cronbach’s alpha 

(Cronbach, 1951) for the second factor was 0.687. Cronbach’s alpha rose up to 0.760 when a 

multiple choice item was deleted from the scale (i.e., booklet 2, item 8) of the second factor. 

Thus, factor one best represented multiple choice items and lower level thinking, while the 

second factor best represented open-ended questions and HOT. However, based on the content 

analysis, both multiple choice and open ended questions could be tapping into HOT or lower 

level thinking, depending on the previous experience and knowledge of the student. The first  
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Table 11 

Comparison of GFI and RMS among 1, 2, 3, and 4 factors.  

Factors GFI RMS 

1 0.9939530 0.0025195 

2 0.9971088 0.0017422 

3 0.9980381 0.0014351 

4 0.9985374 0.0012391 
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factor included items that dealt with describing a person in the text or word meanings. Other 

items that were coded as a HOT skill included summarizing the text by providing a title. 

Scoring guide. The scoring guide did not provide enough information to determine the 

nature of thinking, as it contained short incomplete sentences. There was an inability to gather 

enough evidence to suggest which type of thinking skills were present within the EQAO scoring 

guide because of the lack of description of what the scores meant. This was primarily due to the 

fact that the scoring guide only provided information in point form.  

PCAP results. The content analysis involved the coding of three PCAP documents that 

included the assessment framework, test booklets, and scoring guide. However, due to 

confidentiality, only an overall appraisal of the items relating to the test booklet could be 

reported.  

Assessment framework. The PCAP assessment framework provided several references to 

different thinking skills, as defined in Appendix I. Critical thinking was referenced, as the test 

developers of PCAP stated “[r]eaders examine the text to develop an understanding of the 

relationships of discrete elements to the whole” (CMEC, 2007; p. 4) and “…making predictions 

and asking questions…synthesizing” (CMEC, 2007; p. 2). Problem solving was also referenced 

(e.g.,  “…[m]uch as in science and mathematics problem solving, students must structure the 

problem for themselves in order to solve it…”[CMEC, 2007; p. 6]), as well as some elements of 

creativity, in which “[r]eaders elaborate personal connections and reactions to texts by providing 

some extended explanations, examples, and supporting arguments. They state personal points of 

view and justify them” (CMEC, 2007; p. 4). Lower level thinking skills were referenced with the 

statement, “[r]eaders identify both explicit…aspects of text…” (CMEC, 2007; p. 4). 
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Test booklets. The PCAP text booklets contained a large number of items (86 items). The 

highest proportion of thinking skills were associated with critical thinking (57 items), followed 

by lower level thinking (13 items), and creativity (2 items). The creative items provided students 

the chance to include their own ideas, elaborate, with no specific question about the reading 

content. Some items were also coded as tapping into either critical thinking or lower level 

thinking (14 items), which was similar to the EQAO test booklets. These questions asked 

students to define a concept. In such a case, if an individual had been previously exposed to the 

concept they would have an easier time defining it. However, those students not previously 

exposed to the item would have to determine the definition by synthesizing the information in 

the text.  

Scoring guide. The stated skills, described in both the assessment framework and scoring 

guide, overlapped with the different thinking skills (Appendix J). For example, comprehension 

was similar to lower level thinking skills, such that individuals are asked to identify explicit 

information gleaned within the text. Interpretation was similar to elements of critical thinking 

because the goal of some of the items are to enable the students to define, select, and generate 

responses from content that they have not been previously exposed to. Critical response was also 

similar to critical thinking as students are required to reflect, compare, and make a judgment. 

Personal response was closely aligned to critical thinking, and to a certain extent, creativity, only 

if the definition of creativity includes aspects of personal points of views and ideas.  

Underlying Assessment Perspectives 

 The arguments presented in the conceptual framework on the underlying assessment 

perspectives were closely aligned with the second research question. The arguments were: 
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Students’ assessment results reflect elements of specific assessment perspectives, which are 

apparent within the assessment framework, scoring guide, and items themselves.  

 EQAO results. The authors of EQAO organized the assessment framework such that one 

chapter was dedicated to the goals of the assessment and one chapter was dedicated to the 

concept of reading. As such, the definitions provided in the conceptual framework on the 

different assessment perspectives were used for coding the assessment chapter.  

Assessment framework. As depicted in Appendix K, evidence in the assessment 

framework suggested that the EQAO included information relating to a product-based 

perspective rather than to a process-based perspective. For instance, the authors of EQAO (2007) 

stated that “EQAO’s large-sale assessments provide reliable, objective and high-quality data that 

can inform school boards’ improvement planning and target setting” (p. 4), which indicated the 

use of assessing the product of achievement and to use these results to improve educational 

programs. In addition, it was reported in the document that “[i]n order for students’ results on 

EQAO’s large-scale assessment to be comparable across the province, the assessments must be 

administered, scored and reported on in a consistent manner” (p. 5), which also indicated that the 

assessment results are compared to other schools (i.e., scoring interpretation). Other key words 

that tapped into elements of a product-based perspective were the inclusion of “...comparable 

year-to-year data” (EQAO, 2007; p. 4), “...reliable, objective, and high-quality data...” (EQAO, 

2007; p. 4), “...scored at a distance...” (EQAO, 2007; p. 4), “...summative...” (EQAO, 2007; p. 

4), “...standardized tasks and under standardized conditions...” (EQAO, 2007; p. 4), 

“...psychometrically comparable items...” (EQAO, 2007; p. 5), and “...same scoring guides...” 

(EQAO, 2007; p. 5).  
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Test booklet and scoring guide. For the test booklets and scoring guides, evidence 

strongly indicated that the assessment was aligned with a product-based perspective. The test 

booklets contained a high proportion of multiple choice items that had only one correct response 

(i.e., selected-response item format). However, some questions contained elements of the 

process-based perspective. For example, one question in the test booklets required students to 

“...use information from the selection and your own ideas to support your answer” (EQAO, 

2007; Test booklet 1; p. 3), which would indicate students active involvement in the construction 

of meaning. Although there were questions that asked students to include their own ideas, the 

scoring guide did not provide any resources for raters to take that information into account with 

respect to their final score.  

The scoring guide, available online, was succinct, structured, and included six levels of 

descriptors (blank, illegible, code of 10, 20, 30, and 40) for raters. There were two aspects to 

each code: (1) How well the response addressed the question; and (2) What type of support was 

used to respond to the question. The level of support is determined by how well the student uses 

information in the text to support their responses. For example, within the scoring guide it is 

stated that the “…response does not refer to ideas and information from the reading selection” 

(EQAO, 2007). This would indicate that test developers view meaning as residing in the text. 

This theme was common among all levels of the scoring guide which could mean that the 

scoring guide (Table 12) included elements relating to the product-based perspective.  

PCAP results. To examine the underlying assessment perspectives, the definitions 

provided in the conceptual framework were used to analyze the assessment framework, test 

booklets, and scoring guide. The PCAP assessment framework clearly described the process of  
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Table 12 

EQAO Assessment: Analyzing the Scoring Guide 

Assessment  

Perspective 

Evidence Reasons 

Product-based  “…response does not refer to ideas and information from the reading 

selection” (EQAO, 2007) 

Assumption: Meaning resides in the 

text.  

 “…response indicates a significant misunderstanding of the reading 

selection; ideas and information from the reading selection are 

inaccurate” (EQAO, 2007) 

Assumption: Meaning resides in the 

text.  

 “…response is developed with limited support; ideas and information 

from the reading selection are minimal, vague and/or irrelevant” 

(EQAO, 2007) 

Assumption: Meaning resides in the 

text. 

 “…response is developed with some accurate, specific and relevant 

ideas and information from the reading selection; some ideas and 

information are inaccurate, vague and/or irrelevant” (EQAO, 2007) 

Assumption: Meaning resides in the 

text. 
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Table 12 

Continued 

Assessment  

Perspective 

Evidence Reasons 

 “…response is developed with accurate, specific and relevant ideas 

and information from the reading selection” (EQAO, 2007) 

Assumption: Meaning resides in the 

text. 

Process-based None apparent  
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reading, including skills measured by the items. In particular, the assessment framework 

provided a detailed description of the scoring for the open-ended questions.  

Assessment framework. Within the assessment framework (Table 13), the results of the 

content analysis offered evidence that the assessment was geared towards a product-based 

perspective. Test developers of the PCAP emphasized the use of a formative process in the 

classroom but also iterated that the overall goals of LSAs are to provide objective results  

indicating the role of a summative assessment. For example, “[a]ssessments external to schools 

can have a valuable impact on teaching practices…” (CMEC, 2007; p. 1-2), indicating one of the 

goals of the assessment is to improve educational resources and programs.  

Test booklets. A large proportion of questions in the test booklets
4
  were directed towards 

a product-based perspective, as the questions had only one correct answer (i.e., more than 80 

percent were multiple choice). Some of the open-ended questions gave students the opportunity 

to explain their response based on past experiences. For example, students were asked to 

comment on the passage, with no specific question regarding the reading selection. This was 

only required by students on a small proportion of the questions (i.e., two) so PCAP’s questions 

were largely governed by a product-based perspective. 

 Scoring guide. The scoring guide (Table 14) provided evidence to suggest that the open-

response items were geared towards both a product-based and process-based perspective. 

Elements of the product-based perspective were evident in the comprehension and interpretation 

descriptors at all levels (i.e., 1, 2, and 3), as the guide focused on how well students addressed 

questions via elements in the text. For example, the test developers of the PCAP stated 

“…identifying limited and/or general aspects of the text” (CMEC, 2007; p. 9), 

“…recognising…ideas in the text” (CMEC, 2007; p. 9), and “…complexity in the text” (CMEC, 

                                                 
4
 Due to the confidentiality of the PCAP assessment, no specific information from the test booklets was reported.  
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Table 13 

PCAP Assessment: Analyzing the Assessment Framework 

 

Assessment Perspective Evidence Reasons 

Product-based  “In contrast, large-scale assessments are one-time paper-and-

pencil measures. The content and the administration procedures 

are standardized to ensure the results mean the same thing in 

different contexts. The difference between classroom assessment 

and large-scale assessment is based on the need for quite different 

information: immediate and contextualized data for the former as 

opposed to rigorously comparable results for the latter.” (CMEC, 

2007; p. 1) 

Scoring Interpretation: Students’ results 

are compared to other students and 

schools (e.g., comparable results). 

 Assessments external to schools can have a valuable impact on 

teaching practices and function as a pedagogical resource, 

provided the education community uses the results in the ways 

for which they were designed.” (CMEC, 2007; p. 1-2) 

Goal of Assessment: The goal is to use 

the results to improve educational 

programs (e.g., impact on teaching 

practices).  
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Table 13 

Continued 

  

Assessment Perspective Evidence Reasons 

 “This assessment is designed to report on the four domains 

indicated above. Reporting this level of specificity will support 

jurisdictions in developing, adopting, and adapting education 

policies and programs so as to focus on continuous improvement. 

“It will also enable provinces and territories to improve their own 

assessments and to validate their results by comparing them to 

both national and international results.” (CMEC, 2007; p. 4) 

Goal of Assessment: The goal is to use 

the results to improve educational 

programs (e.g., adapting education 

polices).  

Scoring Interpretation: Students’ results 

are compared to other students and 

schools (e.g., comparing…national and 

international results). 
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Table 13 

Continued 

  

Assessment Perspective Evidence Reasons 

 “The traditional multiple choice format comprises a stem 

statement and four choices, one of which is correct, while the 

other three function as distracters. This is the format most 

familiar to teachers and students. Each item focuses on a single 

domain.” (CMEC, 2007; p. 6) 

Item Format: Multiple choice (selected-

response) 

Process-based None apparent   
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Table 14 

PCAP Assessment: Analyzing the Scoring Guide 

Assessment 

Perspective 

Evidence Reasons 

Product-based  “The reader demonstrates partial understanding:  

• identifying limited and/or simple aspects of the text” (PCAP, 2007; p.9) 

 

Assumption: Meaning 

resides in the text. 

 “The reader demonstrated clear understanding:  

• identifying both explicit and  implicit aspects of the text 

• recognizing some abstract language, details, and implied ideas in the text” (PCAP, 

2007; p.9) 

Assumption: Meaning 

resides in the text. 

 “The reader demonstrates a nuanced understanding: 

• recognizing aspects of style, specific selections of detail, organization, and/or 

complexity in the text “ (PCAP, 2007; p.9) 

Assumption: Meaning 

resides in the text. 
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Table 14 

Continued 

  

Assessment 

Perspective 

Evidence Reasons 

 

 

 

 

“The reader demonstrates limited interpretation of the text:  

• providing a simplified and/or general perspective of aspects of the text  

• relying on stated conclusions from the text to inform meaning, and/or connecting 

aspects of the text to each other” (PCAP, 2007; p.9)  

Assumption: Meaning 

resides in the text. 

Process-based “The reader demonstrates thoughtful or insightful interpretation of the text:  

• synthesizing several elements of the text or expressing thoughtful analysis of a 

significant element of the text  

• relying on subtle relationships among elements and ideas to develop a thoughtful or 

insightful perspective” (PCAP, 2007; p.9) 

Assumptions: Students are 

active creators of 

knowledge (e.g., insightful 

perspective).  
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Table 14 

Continued 

  

Assessment 

Perspective 

Evidence Reasons 

 “The reader demonstrates a limited personal response to the text: 

• expressing personal connections to minor details that are valid but simplistic, vague, or 

common 

• providing a response that is supported with little or no specific, textual, or personal 

references” (PCAP, 2007; p.9) 

Assumptions: Students are 

active creators of 

knowledge (e.g., personal 

connections). 

 “The reader demonstrates appropriate personal response to the text:  

• expressing personal connections linked to key ideas  

• supporting a response with examples, general explanations, or statements that are 

direct or clearly inferred from the text or personal knowledge” (PCAP, 2007; p.9)  

Assumptions: Students are 

active creators of 

knowledge (e.g., personal 

connections). 
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Table 14 

Continued 

Assessment 

Perspective 

Evidence Reasons 

 “The reader demonstrates elaborated personal response to the text:  

• expressing personal implications and insights  

• supporting a response with specific details, examples, precise explanations, or 

thoughtful justifications” (PCAP, 2007; p.9) 

Assumptions: Students are 

active creators of 

knowledge (e.g., personal 

implications). 

 “The reader demonstrates appropriate critical response:  

• expressing a perspective on the text based upon some social, cultural, or literary 

awareness”(PCAP, 2007; p.9) 

Assumptions: Students are 

active creators of 

knowledge (e.g., 

expressing a perspective). 

 “The reader demonstrates significant critical response:  

• supporting response with reference to voice, style, stance of the writer, organization 

and structure, and analogies or illustrations from the world at large.” (PCAP, 2007; p.9) 

Assumptions: Students are 

active creators of 

knowledge (e.g., from the 

world at large). 
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2007; p. 9). Conversely, the codes at the higher levels for personal and critical response 

descriptors reveal the significance of the student being active in the construction of meaning. For 

example, the information from the scoring guide states that students rely “…on subtle 

relationships among elements and ideas to develop a thoughtful or insightful perspective” 

(CMEC, 2007; p. 9). 

Results Summary 

  The research questions asked what common thinking skills were evident in the design 

and student data of two existing LSAs in reading, and what underlying assessment perspectives 

prevailed within these LSAs.  As a result, both a content and dimensionality analysis were 

conducted to examine these two questions. The content analysis, which had the purpose to 

evaluate content and substantive validity, included the examination of the assessment 

frameworks, test booklets, and scoring guides. The nonlinear factor analysis, which had the 

purpose to evaluate internal validity, included the EQAO student item-level data. Tables 15 and 

16 include a summary of the results. The overall appearance of thinking skills and assessment 

perspectives are determined by the number of codes in each document.  

Both the EQAO and PCAP referenced several thinking skills. The EQAO documents did 

not explicitly define any particular thinking skills, but implicitly referred to the type of skills 

needed to perform the assessment. There were not many references to problem solving skills, as 

the only key word ‘solve’ was used; yet, there were references to critical thinking and lower 

level thinking, with some elements of creativity (e.g., support with your own ideas). For instance, 

the EQAO assessment involved students “…inferring or predicting textually implicit ideas using 

background knowledge and experience together with information in the text…(Pearson & 

Johnson, 1978; Raphael, 1986)” (EQAO, 2007; p.12). No specific thinking skills could be  
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Table 15 

Overall results of the thinking skills present within the EQAO and PCAP* 

Themes Number of References for EQAO Number of References for PCAP 

Framework Booklets Scoring Overall Framework Booklets Scoring Overall 

Lower level thinking 2
 

3 LI 5 1 13 0 16 

HOT 

Critical 

Thinking 

8 13 LI 21 15 57 6 78 

Problem 

solving 

1 0 LI 1 1 0 0 1 

Creativity 

and Critical 

Thinking 

0 7 LI 7 1 2 2 5 

Critical thinking 

items or lower level 

thinking 

0 12 LI 12 0 14 0 14 

*The numbers represent the number of references for each concept; LI: Limited Information  
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Table 16 

Overall results of the underlying assessment perspectives in the EQAO and PCAP 

Themes EQAO PCAP 

Framework Booklets* Scoring* Overall Framework Booklets Scoring Overall 

Assessment perspective         

Product-based 21
 

X X 21 4 X X 4 

Process-based 1   1 0 x x 0 

*An overall appraisal of the test booklets and scoring guide was conducted. X: dominant appearance; x: lesser appearance (< 5) 
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gleaned from the scoring guide due to the limited information provided. In sum, all the different 

thinking skills were implicitly referenced across all of EQAO’s documents.  

PCAP provided plenty of implicit references of HOT skills within the assessment 

framework and referred to critical thinking, problem solving, and aspects of creativity. The 

PCAP also provided an in-depth scoring guide, which indicated the implicit scoring of HOT-

related skills. PCAP, thus, also implicitly referenced all of the thinking skills across all the 

documents. 

The nonlinear factor analysis revealed that a two factor solution best represented the data. 

Factor 1 was characterized by multiple choice items and lower level thinking skills, indicating 

the role that multiple choice items has in assessing these skills. In contrast, factor 2 was 

characterized by open-ended questions and HOT skills, demonstrating the role that open-ended 

questions have in assessing HOT skills. This also identifies the existence of two dimensions in 

the assessment.   

Results revealed that the most prominent assessment perspective evident in the EQAO 

and PCAP assessment framework and scoring guide was the product-based perspective. The test 

developers of EQAO and PCAP noted the importance of a process-based perspective within the 

classroom, but stressed that LSAs are developed to be derived from a product-based perspective. 

The product-based perspective was also emphasized within the PCAP assessment framework, 

test booklets, and scoring guide. However, elements of the process-based perspective were also 

apparent in the test booklets and in the scoring guide of the PCAP assessment.  

Overall, both the EQAO and the PCAP assessments implicitly referred to thinking skills 

and assessment perspectives within their assessment framework, test booklets, and scoring 
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guides. However, multiple perspectives were present, in addition to different thinking skills. The 

following section will interpret the results in light of the literature.  
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Chapter Six: Discussion 

LSAs are an important part of the education system as they provide numerous measures 

of accountability (Taylor & Tubianosa, 2001). They evaluate several disciplines, including 

reading, which is a critical aspect to the lives of both adults and students because of its necessity 

in a variety of contexts (McKown & Barnett, 2007). In that respect, the focus of the current study 

was to examine, using a validation approach (i.e., Messick, 1995; Kane 1990, 1992, 2001), 

common thinking skills measured by two existing LSAs of reading and their underlying 

assessment perspectives. The following chapter presents a discussion of the themes that resulted 

from the content and nonlinear factor analyses. Furthermore, practical and theoretical 

recommendations, contributions to the field of education, strengths, and limitations are also 

addressed. 

 The goals of the current study were twofold: to examine how thinking skills are assessed 

in LSAs and to identify the underlying assessment perspectives used by LSAs to support the 

construct of thinking skills. Given that the study was framed around the validation approaches 

offered by Kane (1992) and Messick (1995), two types of analyses were undertaken: a content 

analysis and a nonlinear factor analysis. Concepts derived from the literature review, including 

thinking skills and assessment perspectives, were used to conduct the content analysis. Several 

themes emerged upon analysis of both EQAO’s (i.e., content analysis and nonlinear factor 

analysis) and PCAP’s (i.e., content analysis) documents, including the assessment framework, 

test booklets, and scoring guides. These themes are discussed in more detail in the following 

sections.   
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The Case of Thinking Skills 

 The teaching of thinking skills has been important to the educational system for decades 

(Lewis & Smith, 1993). Yet, the assessment of thinking skills has become even more prevalent 

in recent years (e.g., Schraw & Robinson, 2011), which has resulted in the targeting of these 

skills by LSAs. It is important to note that the assessment of thinking skills is not unique to 

education, as other areas, such as medicine, assess similar skills (e.g., MCAT ®, 2012). While 

many assessments, such as PCAP and the EQAO, are not necessarily high stakes for students and 

teachers, the results still have an impact on aspects of the educational system, such as on 

curriculum planning (Abedi, 1997). This can be particularly important when results are used to 

measure how students are doing with regards to these skills.  

In both LSAs reviewed for this study, thinking skills were not explicitly defined in the 

respective frameworks, but instead the frameworks referred to specific reading skills elicited by 

the test questions. Moreover, when examining the assessment framework and test booklets, there 

was a discrepancy between the two documents as to which skills were being targeted. Both LSA 

frameworks emphasized the assessment of HOT skills; however, when examining the test 

booklets, an equal proportion of lower level thinking and HOT skills were assessed. After 

thorough examination of the assessment frameworks, test booklets, and scoring guides, several 

themes emerged with regards to the testing of thinking skills in both LSAs: (1) prevalence of 

critical thinking skill questions; (2) items measuring critical thinking and aspects of creativity; 

(3) the actual nature of critical thinking skills questions; (4) the link between thinking skills and 

document processing strategies; (5) an alternate explanation for the appearance of two factors; 

and (6) the importance of assessing HOT.  
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Prevalence of critical thinking skills questions.  Critical thinking was the most 

commonly assessed HOT skill in the assessment framework, test booklets, and scoring guide for 

both LSAs. Although this finding may be expected, given critical thinking’s pervasiveness in 

philosophy (Lewis & Smith, 1993) and associated domains (e.g., reading), there are other 

potential reasons. First, the dominance of the assessment of critical thinking skills could be due 

to the common association between HOT and critical thinking within the literature. Researchers 

tend to use critical thinking and HOT interchangeably. For example, Paul and Nosich (1992) 

proposed a national assessment of HOT and labelled the skill being assessed as critical thinking. 

Meaning, critical thinking is the HOT skill. They also referred to elements of problem solving 

skills and creativity within the definition of critical thinking. While this is just one example, it 

illustrates the issues in understanding which specific skills are considered HOT and the impact of 

having many terms and definitions provided within the literature (Lewis & Smith, 1993).  

The prevalence of critical thinking skills in both LSAs may imply that the test developers 

considered critical thinking as HOT that encompassed many skills (e.g., problem solving). 

However, it also may stem from the importance of assessing critical thinking in the curriculum. 

The Ontario curriculum for language (Ministry of Education, 2009), which is used to develop the 

EQAO assessment, has sections describing the importance of assessing critical thinking in the 

language curriculum (e.g., reading). For example, “[s]uccessful language learners: think 

critically” (Ministry of Education, 2009; p. 4) and  

The program in all grades is designed to develop a range of essential skills in these four 

 interrelated areas, built on a solid foundation of knowledge of the conventions of 

 Standard English and incorporating the use of analytical, critical, and metacognitive 

 thinking skills. (Ministry of Education, 2009; p. 9) 
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Aspects of the different reading skills may also be closely linked to critical thinking 

rather than other HOT skills. The reading process involves several types of skills, including both 

basic and HOT skills (e.g., critical thinking) (Alderson, 2000). Based on the literature, critical 

thinking skills are often assessed within the domains of philosophy (Lewis & Smith, 1993), 

which is reflected in the curriculum (Ministry of Education, 2009). The reading skills described 

by the test developers, thus, would tap into aspects of critical thinking more so than other skills, 

such as problem solving. Again, this overlap of HOT and critical thinking may be the reason why 

there is a high prevalence of critical thinking skills in two LSAs that assess reading.  

Critical thinking and aspects of creativity. Another noteworthy observation was the 

nesting or coupling of aspects of creativity within critical thinking skills questions. The part of 

the assessment items that were considered to tap into creative skills, included those that asked 

students to provide their own views. Although this does not represent all aspects of creativity, as 

defined in the conceptual framework, it still offered a potential mechanism for students to 

provide a unique or novel response. Also, as in the EQAO assessment, the part of the question 

that addressed individual’s personal views was not addressed in the scoring guide, and therefore 

was not systematically considered as part of the students’ results. The nesting of creative skills 

within critical thinking may imply that test developers have difficulty in assessing this skill 

accurately in a large-scale format or, again, that test developers consider creativity to be an 

aspect of critical thinking. Either way, it is not an efficient use of time or useful for students to 

provide responses that are not included in their final results. Although PCAP does provide a 

detailed scoring guide, there is no information as to how a students’ unique response is included 

in the score. Overall, the definition of creativity provides the basis as to how the construct will be 

assessed.  
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Creativity is considered to be difficult to assess due to the many definitions and terms 

used within the literature, as well as the implementation of a product-based assessment approach 

of the last hundred years (Plucker & Makel, 2010). However, as Plucker and Makel (2010) 

suggest, there are promising approaches to assessing creativity in large-scale formats. Although 

this approach measured creativity on its own (i.e., outside of a content domain), test developers 

wishing to assess creativity in reading may want to take this research into account.  

The actual nature of critical thinking skills questions. In addition to the observation 

that some critical thinking skills questions were also addressing a potential aspect of creativity, 

there is another element that was brought up in light the results. That is, items identified as 

measuring critical thinking skills could actually be measuring lower level thinking skills if the 

students had been exposed to the information prior to the assessment. Therefore, based on a 

student’s previous knowledge of the topic, some of the questions could have been tapping into 

either lower level or into critical thinking skills. Questions that ask about the meaning of a word 

or about syntax rules in the context of the text were more likely to fall into this category. This 

finding once again illustrates the importance of clear definitions and terms.  

Thinking skills and document processing strategies. It was important to identify the 

link between reading and thinking and the work by Mosenthal and Kirsch (Mosenthal, 1996; 

Mosenthal & Kirsch, 1991a) provided a basis for this comparison. It was difficult to determine 

which thinking skills and which document strategies were associated in the scoring guide and 

assessment frameworks. However, within the assessment framework and scoring guide, it was 

apparent that lower level thinking was similar to locate strategies, while critical thinking, 

creativity, and problem solving had similar characteristics of cycle, integrate, and generate 

strategies. The examination of the test booklets provided the best evidence for these links, as 
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document processing strategies are used when there is a goal, which in the case of the test 

booklet, are the assessment questions. Based on this examination, lower level thinking, again, 

bore a resemblance to locate strategies. Questions that could tap into either lower level or critical 

thinking skills were similar to cycle strategies, as students would have to conduct several locate 

strategies to determine the correct response. This helps explain why such items can tap into both 

lower and HOT simultaneously depending on the student’s previous experience. Items tapping 

into critical thinking were closely aligned with integrate strategies, as individuals would be 

required to compare relevant information to determine the appropriate response. No problem 

solving items were apparent in the test booklets, so no linking to a specific document processing 

strategy could be made. While some items required students to provide their own ideas, which is 

an element of creativity, these items could also be tapping into generate strategies (i.e., use of 

previous knowledge and experience). These results reveal that thinking skills are closely linked 

to reading strategies and therefore can be explicitly examined in the context of a LSA. 

The match between goals and skills. Both LSA frameworks highlighted the assessment 

of HOT skills and attributed little to lower level thinking skills, while the current study found 

that both levels were equally present in the test booklets. As such, students, parents, and other 

stakeholders may be under the impression that the assessments reflect students’ HOT skills, 

when in reality there may be a higher proportion of lower level thinking skills being evaluated. A 

clear understanding of what is actually being assessed is vital since administrators may use 

assessment results to adopt educational policies (Abu-Alhija, 2007). For instance, if 

administrators believe that students are performing well with HOT tasks related to reading, 

educational reading programs may be readapted to reflect students perceived high performance 

related to HOT tasks. However, this change may prove to be to the detriment of the school 
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program because the results upon which the changes were based only mirrored their achievement 

with lower level thinking tasks. As a result, future funding may be impacted if the school then 

performs poorly. Nevertheless, it is good to strive for and develop HOT rather than lower level 

skills, as the hierarchical nature of HOT implicitly assumes that lower level thinking skills are 

also included. However, care should be taken to ensure that the assessment items still mirror the 

goals of the assessment.  

Appearance of Two Factors. Although the nonlinear factor analysis revealed that one 

factor best represented HOT and the other factor represented lower level thinking, another 

interpretation is that the two factors represented the item formats (i.e., multiple choice and open 

ended response). As a result, this may lead to a different conclusion that there is still one 

construct being measured. Unfortunately, the item level data of PCAP was not examined, which 

could have further clarified this issue.  Future research could conduct nonlinear factor analyses 

on the item formats separately to determine the thinking skills being assessed and whether there 

is still the presence of two factors.  

 Importance of Assessing HOT. It is important to note that the test developers from both 

PCAP and EQAO explicitly stated that the goal of both assessments was to evaluate reading, 

with specific reference to their stated reading skills. However, as was noted in the current study 

and by the work of Mosenthal and Kirsch (Mosenthal, 1996; Mosenthal & Kirsch, 1991a, 

1991b), there are links between reading and thinking. Therefore, both LSAs are also implicitly, if 

not explicitly because of the close link between reading and thinking, also assessing thinking 

skills.  The current study found that within the assessment frameworks the test developers from 

both LSAs indicated the importance of evaluating reading skills that were closely linked to HOT, 

such as critical thinking. However, the results from the test booklets revealed a higher proportion 
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of items assessing lower level thinking. Although lower level thinking skills build on to HOT 

skills, the goal to measure HOT did not necessarily mirror what was being assessed by the test 

items. Therefore, assessing lower level thinking is important; yet, the goals of the assessment 

must reflect these aims.   

Underlying Perspectives and Interacting Elements 

Critical thinking was predominantly referenced and measured within both LSAs. 

Therefore, if test developers are interested in assessing HOT skills, the underlying perspective 

may be indirectly impacting the assessment of these skills. That is, assessing critical thinking 

may be difficult if test developers require reliable results, but also wish to evaluate HOT skills. 

However, adequate representation of HOT skills is achievable in LSAs when the right balance of 

the process-based and the product-based assessment perspectives is adopted.  If test developers 

explicitly state that there are multiple goals to the study, which they already do (e.g., EQAO), it 

would enable them to include elements of each perspective. They may choose to not only 

examine the product but also the process of learning; giving them the ability to use elements of 

each assessment perspective. In any case, the best approach is to explicitly state the underlying 

elements of the development, administration, and scoring of the assessment (Principles for Fair 

Student Assessment Practices for Education in Canada, 1993), so as to not incur 

misunderstandings regarding the assessment results.  

Another option for evaluating HOT is to just focus on improving learning and incorporate 

a process-based assessment perspective. Yet, questions remain as to if it is possible for test 

developers to align the LSA with a process-based assessment perspective. This perspective is 

largely associated with performance assessments and the ability to measure HOT and is more 

expensive to achieve the reliability levels typically associated with product-based assessments 
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(Stecher, 2010). However, recent research has revealed that performance assessments are 

possible with increased reliability, if there is thoughtful planning (Edmunds, 2006; Stecher, 

2010) including proper rater training (Stecher, 2010). The assessment of HOT skills depends on 

whether test developers wish to change the format of LSAs altogether or to adapt those already 

in existence to compliment the underlying perspectives.  

The Developmental Nature of Thinking and Thinking Skills 

In light of these results, there may be other aspects to consider in the assessment of 

thinking skills, such as the relationships between the different HOT skills and the potential 

developmental nature of thinking skills. The current study separated thinking into lower and 

higher level, with lower level thinking skills building to produce HOT skills. However, there 

may be hierarchical relationships among the different HOT skills. For example, problem solving 

skills may be considered part of critical thinking skills (e.g., Paul & Nosich, 1992). The 

examination of this dichotomy is commonly found within the literature (e.g., Alexander et al., 

2011). 

An additional aspect relates to the developmental nature of thinking. Cognitive 

development, in the area of developmental psychology, refers to the changes in mental processes 

during growth and aging (Shaffer, Wood, & Willoughby, 2005). Particularly, the works of Piaget 

and Vygotsky have been pivotal in helping to explain the development of cognitive processes, 

especially in children (Barrouillet & Gauffroy, 2013; Shaffer et al., 2005). As the current study 

examined how thinking skills are assessed in two LSAs for grade 6 students (e.g., Piaget’s third 

stage of cognitive development; Shaffer et al., 2005), it is possible that only certain thinking 

skills could be evaluated for that age group. Although not explicitly identified by both LSAs, 
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these assessments may have been developed to take into account the cognitive processes for a 

specific age group and thus, the type of skills evaluated would reflect this.  

Validation using Messick and Kane 

 The current study implemented the argument approach to validity suggested by Kane 

(1992), with evidence provided by Messick (1995). Two interpretive arguments were put forth: 

(1) students are assessed on thinking skills and student results reflect this, and (2) There is an 

underlying perspective framing the development and scoring of the assessment. While the first 

argument included two inferences: (1) the assessment is multidimensional, and (2) thinking skills 

are explicitly detailed, the second argument included one: (1) the student documents take into 

account an assessment perspective. Based on these inferences, the content, substantive, and 

internal elements of Messick’s (1995) construct validity framework were incorporated.  The use 

of Messick’s (1995) and Kane’s (1992) approach to validity provided a means in which to 

examine the two research questions. However, there is also the possibility to further examine the 

thinking skills and underlying assessment perspectives through other types of evidence. For 

example, it would be interesting to compare the consequences of achievement scores in different 

settings (e.g. high stakes versus low stakes) to examine the underlying skills and perspectives 

(i.e., generalizability element). Additionally, conducting focus groups and interviews with those 

directly impacted by achievement results would have been advantageous.  This would enable the 

researcher to understand individuals’ perceptions of the skills being assessed and the underlying 

influences (i.e., consequential element). Although the examination of these areas would be 

useful, due to resources and cost, these aspects were not undertaken in the current study. 
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The Use of Definitions 

 The research from the literature review helped develop the definitions proposed in the 

current study. Most importantly, the definitions proposed in the current study reflected the 

background and perspective of the primary researcher. For example, creativity defined in the 

current study could be considered a narrower view of the construct, as the more you define 

creativity the less it is considered creative. However, this was the definition that best represented 

the need of the researcher (i.e., propose codes to identify skills within two LSAs) and what was 

found within the literature. As a result, the perspective of test developers, including the goal of 

the assessment, should be considered when developing definitions of constructs that will be 

evaluated. It may be useful to develop definitions that reflect the goals of the assessment 

perspective (e.g., process- and product- based assessment perspective). Additionally, if test 

developers wish to incorporate both perspectives, perhaps a definition that reflects characteristics 

of both a product-based and process-based perspective is needed. 

Theoretical and Practical Recommendations 

As indicated from the assessment frameworks of both LSAs, test developers may lack the 

necessary resources for adopting different thinking skills and underlying assessment 

perspectives. Additional research is required to help clearly articulate underlying assessment 

perspectives, including models and theories that could frame LSAs in terms of their goals. This 

would aid test developers of LSAs in identifying theories and models and in adopting the most 

appropriate approach for their respective context. Wolfe, Childs, and Elgie (2004), suggest the 

inclusion of a bridging document that showcases clear links between the assessment blueprint 

and how it is mapped to the curriculum.  
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 While there exists a prevalence of critical thinking skills in LSAs that measure reading, 

questions assessing problem solving could also be designed (Haladyna, 1997). For example, it 

may be interesting to examine LSAs in mathematics and science to examine how problem 

solving skills are being assessed, as well as to identify which perspectives underlie these 

assessments. Nevertheless, clear definitions are needed if test developers are interested in 

assessing thinking skills (Treffinger et al., 2002). 

Critical thinking is a process; in effect, to assess such a skill, the goal of the assessment 

should be to understand the learning process and test developers should utilize elements of the 

process-based assessment perspective to do so. In practice, there should be a balance of different 

elements of underlying perspectives that meet the goals of the assessment, as demonstrated in the 

conceptual framework. Ultimately, it is up to the test developer to determine which perspective is 

adopted and which skills are assessed to best represent the goals of the study.  

With regards to validity, the consequential element is the most debated element of 

Messick’s (1995) construct validity framework (Popham, 1997). Some studies have suggested 

that consequences should be assessed by the test developer and not test validators, as it is up to 

the test developers to understand the impact of score responses (Nicholas & Williams, 2009). 

Due to the limitations of a secondary data analysis, the examination of the consequences of test 

use was not carried out. However, the discrepancies found across the LSA documents in the 

current study points to the potential consequences of how teachers and students may interpret the 

results. For example, if teachers are under the impression that a LSA will help assess the 

complex thinking skills of their students, and this is used in conjunction with their classroom 

assessments, students’ achievement results may be misrepresented. Future studies could address 

such consequences by conducting focus groups and interviews with students, teachers, and 
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administrations. There is also a broader question of how the achievement results of LSAs can 

potentially impact students over their careers. Additionally, research could also examine the 

impact of LSA results on strategic planning at the provincial or district level, multicultural 

student groups, student retention rates, curricular reforms, professional development initiatives, 

and other related reforms (e.g., Literacy and Numeracy Secretariat).   

It may also be beneficial to use the conceptual framework from the current study to 

compare the EQAO with another LSA that evaluates reading or one that evaluates another 

discipline (e.g., mathematics) to determine similarities and/or differences in how thinking is 

evaluated. It would also be valuable to examine the linguistic comparison of French and English 

versions and the assessment of thinking skills. Additionally, researchers could examine the 

difference in score interpretations if the EQAO was considered a high-stakes test versus a low-

stakes test. Finally, researchers could conduct focus groups or interviews in which they ask 

students if specific thinking skills, based on the conceptual framework from the current study, 

were apparent when they took the EQAO or PCAP assessment. 

Examining multidimensionality, such as the existence of thinking skills, is appropriate 

when implementing an IRT method to determine construct irrelevant and construct 

underrepresentation variance. The current study was not able to implement such analyses due to 

the limitations associated with a secondary data analysis. However, the appropriateness and 

refinement of dimensionality analyses for dichotomous data needs to be explored (Dunn 2002).  

In addition to the descriptive account of the substantive element in the current study, test 

developers or researchers could incorporate think-aloud procedures and see how they link to 

what is proposed by the assessment; such as those that tap into lower level thinking versus HOT 

skills. This approach would help ensure that the skills represent the intended construct domain. 
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More specifically, older students could be provided with a coding sheet with explanations as to 

the different thinking skills (i.e., lower level thinking, critical thinking, creative thinking, and 

problem solving) and asked what skills are elicited by the items. On the other hand, younger 

students could be asked what they think about when they respond to the items and researchers 

could code their results based on the different thinking skills. Although time consuming, this 

would greatly augment the ability of test developers to evaluate skills more closely aligned with 

the construct domain. 

Contribution of the Research to the Field of Education 

There are many ways to assess and define thinking skills. By examining in depth how the 

two LSAs define and measure these skills, and the underlying assessment perspectives adopted, 

this study shed light into the extent to which the theoretical, conceptual, operational, and 

statistical models correspond to one another. Moreover, research studies that adopt a validation 

perspective are usually based on a traditional understanding of validity that does not incorporate 

multiple lines of evidence (Gustafson & Rosén, 2005; Kapinus, 2003). Adding to the literature, 

the current study contributes to research in the field of education by developing frameworks for 

the examination of thinking skills and assessment perspectives, using a validation approach. 

There is the potential for test developers to use the benchmark definition of thinking skills and 

examine how their assessment may vary depending on the underlying assessment perspective 

(i.e., product or process based). Enabling test developers to adapt the frameworks for the specific 

purpose of acknowledging the presence of thinking skills and assessment perspectives while 

conceptualizing, developing, and reporting results. 
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Strengths and Limitations 

 There are strengths associated with the current study, including the provision of a 

comprehensive overview of assessment perspectives and thinking skills. All of which are areas 

that have had many different definitions. In addition, the literature review facilitated a coding 

framework developed to examine LSAs in reading, which could be adapted and used with other 

LSAs. Moreover, application of the NOHARM program provided awareness as to the limitations 

associated with the use of a regular linear factor analysis in analyzing binary data. Overall, the 

current study linked thinking to reading, explored different ways of classifying thinking, 

examined the factor structure of an EQAO data set, and examined the distribution of thinking 

skills in two LSAs. 

There are also some limitations to consider when examining these results: (1) the results 

from the PCAP and EQAO cannot be generalized to other LSAs, (2) there was no examination of 

curriculums and associated test blueprints for each LSA, and (3) the documents were examined 

from an external perspective. Though the results specific to either the PCAP or EQAO could not 

be generalized to other regional, national or international assessments, as identified by the first 

limitation, the thematic codes based on different assessment perspectives and thinking skills have 

the potential to be adapted and used with other LSAs. Secondly, there is one curriculum 

associated with the EQAO assessment, while the PCAP is based on a general curriculum (i.e., 

elements of curriculums across Canada); therefore, making it difficult to examine the PCAP’s 

associated curriculum. The test blueprint for both LSAs was not initially examined because it 

provided limited information as to the underlying perspectives. With regards to the third 

limitation, though examining documents from a distance could be considered a strength (no bias) 

in the current study, it may also be considered a limitation. That is because the primary 
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researcher is not trained as a rater for both LSAs and was not privy to specific documents and 

knowledge regarding the scoring of the test items. Additionally, the external raters who helped 

develop the codes were not in education and not privy to useful assessment information, such as 

the curriculum. Having external raters, such as teachers, that were aware of the curriculum and 

the assessment of thinking skills in the classroom could have impacted how the codes were 

developed and which skills were deemed important. Overall, despite these limitations, the 

current study provides a guide for future studies in this area.  

Discussion Summary  

The current study clarified the mechanisms that make up a LSA, including thinking skills 

and assessment perspectives from a validation approach based on the work by Messick (1995) 

and Kane (1990). A content analysis was carried out on two LSAs, with a follow up on one of 

the LSAs with a nonlinear factor analysis. Results revealed that there were interacting elements 

between the assessment and the items as to an assessment perspective and concepts of thinking. 

The tools provided in the current study have the potential to help inform both researchers and 

practitioners about the interaction between the assessment approach and the perspective related 

to a specific discipline (e.g., reading) and their impact on given assessment purposes. 
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Chapter Seven: Conclusion 

The purpose of the current study was to examine the operationalization and 

conceptualization of thinking skills within LSAs that focus on reading. Moreover, it was framed 

within a validation perspective implementing Messick’s (1995) and Kane’s (1990, 1992) 

approach to validity. As a result, elements regarding the underlying assessment perspective were 

investigated. LSAs on reading were chosen as reading is a large component of students’ and 

adults lives (McKown & Barnett, 2007). The following chapter will present an overview of the 

study  

LSAs serve a variety of purposes (Taylor & Tubianosa, 2002), evaluate both content- and 

thinking-related skills (Rijmen, 2011), and are, even implicitly, developed based on theoretical 

models (e.g., assessment model) (Principles for Fair Student Assessment Practices for Education 

in Canada, 1993). As a result, it was important that the current study take these factors into 

account when examining the construct of thinking skills, through a validation framework. 

Therefore, the goal was to conduct a study, using a validation approach, which examines how 

thinking is assessed within two LSAs that focus on reading.  

There are three areas that have predominantly shaped LSAs. The scientific paradigm, in 

the early 20
th

 century, was driven by scientific inquiry (Cochrane, 2007; Kuhn 1961). The 

emergence of standardized tests, based on scientific inquiry (Giordano, 2005) led to the mental 

measurement movement (Simon et al., 2012). And finally, educators and educational leaders 

became interested in the use of standardized testing in the area of education, which led to the 

educational assessment movements, including the examination of programs and the improvement 

of learning (Giordano, 2005). Accordingly, there are continued efforts to diagnose, improve, and 

certify learning (Abu-Alhija, 2007; Giordano, 2005; Simon et al., 2012; Ungerleider, 2003). 
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The goal of the assessment is to guide the development of the actual assessment 

(Anderson & Morgan, 2008). Based on the different assessment movements, two assessment 

perspectives emerged; the product-based and process-based perspective. Elements of the 

product-based perspective include the notion that the goal of the assessment is to regulate or 

certify learning, the assessment includes selected-response items, achievement results are 

compared to a standard or to other students and schools, and meaning resides in the text. On the 

other hand, elements of the process-based perspective include the idea that the goal of the 

assessment is to improve learning, knowledge is constructed, achievement results are included in 

the learning process, and items include partial scoring. These two perspectives are not mutually 

exclusive and LSAs can potentially include elements that tap into both.   

Previous research has resulted in a myriad of definitions and terms associated with 

thinking skills (e.g., Lewis & Smith, 1993). The most commonly cited thinking skills included 

lower level thinking, critical thinking, problem solving, and creativity. Test developers of EQAO 

and PCAP defined, in their own way, the skills that were going to be assessed (e.g., reading 

skills). These skills may not directly be identified as thinking skills, but were closely aligned 

with such skills. In some cases, the reading skills were described in a general manner. Work by 

Mosenthal and Kirsch (Mosenthal, 1996; Mosenthal & Kirsch, 1991a) provided the framework 

to link thinking and reading and specifically to locate, cycle, integrate, and generate strategies.  

From the literature review, it was revealed that validity is associated with the uses and 

interpretation of the results (Messick, 1995).  Multiple sources of evidence should be included 

(Zumbo, 2009) and that the researcher determines the type of evidence needed to support the 

validity argument (Kane, 1990, 1992). The work of Messick (1995) and Kane (1992) are 

especially useful in conducting such a validation. 
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Also, it was considered the validator’s responsibility to determine the stated arguments 

and to choose what type of evidence to include (Kane, 1990, 1992). Based on the validity 

argument for the current study, it was deemed necessary to analyze the content, substantive, and 

internal elements of Messick’s (1995) construct validity framework, due to the current study’s 

emphasis on the conceptualization and operationalization of thinking skills. As previous research 

suggested, content can be approached through the examination of the domain definition, domain 

relevance, and domain representation (Sireci, 1998a). Furthermore, if the use of think-aloud 

procedures cannot be collected; the substantive element can be addressed by describing the 

processes that are elicited by students when completing the items (Lane, 1999). Finally, within 

the literature, it was determined that factor analyses were commonly used to address the internal 

structure (e.g., Kuppermintz et al., 1995). However, previous research relied on linear factor 

analyses with dichotomous data, which has been considered not necessarily appropriate (Dunn, 

2002). Thus, based on these findings, the current study implemented a nonlinear factor analysis 

using the NOHARM program (Fraser & McDonald, 1988).   

Conceptually, and based on previous research, two perspectives of assessment and four 

thinking skills were defined and used as the basis of the content analysis. Bearing in mind that 

previous research had yet to address the theoretical underpinnings of a LSA while conducting the 

study via a validation approach, these definitions provided a foundation as to how both LSAs 

were to be examined. In sum, a thorough conceptual framework was developed in order to 

examine both LSAs. Although the current study implemented a qualitative analysis, the analysis 

contained a priori coding, which lent itself to a more quantitative approach.  

Results from the current study revealed that critical thinking skills and integrate and cycle 

strategies were prominent within all three documents for both LSAs. After further examination 
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of the EQAO documents through a nonlinear factor analysis, it was revealed that some HOT 

questions may be tapping into lower level thinking, this would, as a result, decrease the number 

of questions assessing HOTs. However, there was a lack of information regarding the assessment 

of problem solving skills in the documents of both PCAP and EQAO, with no questions 

dedicated to these skills.  

The assessment framework for both LSAs identified elements of process-based 

assessment perspective and also focused on the assessment of HOT skills. However, the product-

based assessment was predominant in the test booklets and scoring guides. Lower level thinking 

skills were also predominant in these two documents. This indicated the potential interaction 

between the stated thinking skills and the underlying perspectives. These results demonstrated 

the need for LSAs to not only document the perspective of assessment, but also the theoretical 

foundations of what is to be evaluated (e.g., reading).  

Results from the nonlinear factor analysis revealed that the open-ended questions were 

more apt to assess HOT-related skills, while the multiple choice items were more apt to assess 

lower level thinking skills. Although research has suggested that this is not always the case 

(Taylor & Tubianosa, 2001), these results pointed to the importance that item format has on the 

goals of the test items. Yet, it would have been ideal to also examine the item-level data of the 

PCAP assessment. The current study demonstrates that it would be in the best interest of both the 

test developers and researchers to clarify not only the content- and thinking-related goals of the 

assessment and the theoretical underpinnings, but also how the format of the assessment will 

facilitate the implementation of these goals. 

Based on the result, several themes on the thinking skills and underlying assessment 

perspectives emerged from the analyses of both LSAs: (1) prevalence of critical thinking skills 
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questions; (2) items measuring critical thinking and aspects of creativity; (3) the actual nature of 

critical thinking skills questions; (4) the link between thinking skills and document processing 

strategies; (5) an alternate explanation for the appearance of two factors; and (6) the importance 

of assessing HOT. Additionally, it was determined that there were different underlying 

assessment perspectives present within all three documents. It was suggested that, with the 

different types of thinking skills being assessed and different underlying assessment perspectives 

across all three documents, there are potential interactions between the different skills and 

perspectives. Also, an LSA based on the product-based assessment perspective would enable test 

developers to assess skills, such as lower level thinking in which answers are explicitly stated. 

Conversely, an LSA based on the process-based assessment perspective would enable test 

developers to measure complex skills that require elaborated responses. From this, the current 

study revealed a need to explicitly detail perspectives of assessment and not just the overall goals 

of the assessment, and document this link between the assessment framework and the items 

themselves. However, the question remains as to how LSAs should be defined and where they 

should fit within the educational context. These questions are pertinent to both practitioners and 

researchers and warrants further research.  

Conclusion Summary 

This study examined the conceptualization of thinking skills using Messick’s (1995) and 

Kane’s (1990, 1992) approach to validity, as well as examining the underlying assessment 

perspectives of LSAs that evaluate reading. Although the results from both the PCAP and EQAO 

are not generalizable to other LSAs, the conceptual definitions derived from the current study 

have the potential to aid in the future identification of assessment perspectives and thinking skills 

apparent within other LSAs.  
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Appendix B 

 

EQAO Scoring Rubric 
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Appendix C 

 

PCAP Performance-Level Descriptors (CMEC, 2007) 
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Appendix D 

 

Excel Tabs 

 

The following table provides the excel tab format for coding the assessment framework and 

scoring guide.  

 

 

Instructions   

      

1. Read the assessment framework and scoring guide 

2. Determine if there is evidence that references any assessment perspective. 

3. There is space to address aspects of both assessment perspectives if they are present. 

 

 

 

ASSESSMENT PERSPECTIVE   

   

Assessment EQAO 

Assessment Perspective   

Evidence   

Explanation   

  Page number   

Assessment Perspective   

Evidence   

Explanation   

  Page number   
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THINKING SKILLS   

   

Assessment EQAO 

Thinking Skill   

Evidence   

Explanation   

  Page Number   

Thinking Skill   

Evidence   

Explanation   

  Page Number   

Thinking Skill   

Evidence   

Explanation   

  Page Number   

Thinking Skill   

Evidence   

Explanation   

  Page Number   
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The following table provides the excel tab format for coding the test booklets (this one was developed for EQAO)  

Instructions          

           

1. Read the reading passage.      

2. Examine each question related to the reading passage.    

3. Determine, for each question, what thinking skills the question is assessing.   

Legend          

           

Thinking skills: What thinking skills would students need to use to answer the question?  

Test Booklet Item 

Page 

number Thinking Skills Evidence Other 

1 1 2       

1 2 2       

1 3 2       

1 4 2       

1 5 3       

1 6 3       

1 7 5       

1 8 5       

1 9 5       

1 10 5       

1 11 6       

1 12 6       

2 1 3       

2 2 3       

2 3 3       

2 4 3       

2 5 3       

2 6 4       

2 7 4       

2 8 4       

2 9 4       

2 10 4       

2 11 5       

2 12 5       
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Test Booklet Item 

Page 

number Thinking Skills Evidence Other 

2 17 8       

2 18 8       

2 19 8       

2 20 9       

2 21 9       

2 23 15       

2 24 15       

2 25 15       

2 26 15       

2 27 16       

2 28 16       
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Appendix E 

 

Cohen’s Kappa Output from SPSS 

 

Case Processing Summary 

 Cases 

Valid Missing Total 

N Percent N Percent N Percent 

Rater1 * Rater2 35 100.0% 0 0.0% 35 100.0% 

 

Rater1 * Rater2 Crosstabulation 

Count 

 Rater2 

Lower Level 

Thinking 

Critical Thinking Creativity Lower Level 

thinking or 

Critical Thinking 

Rater1 

Lower Level Thinking 3 0 0 0 

Critical Thinking 0 12 0 0 

Lower Level thinking or 

Critical Thinking 
0 0 0 12 

Critical Thinking and 

Creativity 
0 3 4 0 

Total 3 15 4 12 
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Symmetric Measures 

 Value Asymp. Std. 

Error
a
 

Approx. T
b
 Approx. Sig. 

Measure of Agreement Kappa .678 .087 7.052 .000 

N of Valid Cases 35    

 

a. Not assuming the null hypothesis. 

b. Using the asymptotic standard error assuming the null hypothesis. 
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Inter-Rater Results by Item 

Test Booklet Item Page number 

Principal Investigator 

Thinking Skills 

Rater 1 

Thinking Skills 

1 1 2 Lower Level Thinking Lower Level Thinking 

1 2 2 Critical thinking Critical Thinking 

1 3 2 Critical Thinking or Lower Level Thinking 

Critical Thinking or Lower Level 

Thinking 

1 4 2 Critical Thinking or Lower Level Thinking 

Critical Thinking or Lower Level 

Thinking 

1 5 3 Critical Thinking Critical Thinking 

1 6 3 Creativity and Critical Thinking Critical Thinking 
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Test Booklet Item Page number 

Principal Investigator 

Thinking Skills 

Rater 1 

Thinking Skills 

1 7 5 Critical Thinking Critical Thinking 

1 8 5 Critical Thinking or Lower Level Thinking 

Critical Thinking or Lower Level 

Thinking 

1 9 5 Critical Thinking or Lower Level Thinking 

Critical Thinking or Lower Level 

Thinking 

1 10 5 Critical Thinking or Lower Level Thinking 

Critical Thinking or Lower Level 

Thinking 

1 11 6 Creativity and Critical Thinking Creativity 
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Test Booklet Item Page number 

Principal Investigator 

Thinking Skills 

Rater 1 

Thinking Skills 

1 12 6 Creativity and Critical Thinking Creativity 

2 1 3 Critical Thinking Critical Thinking 

2 2 3 Lower Level Thinking Lower Level Thinking 

2 3 3 Critical Thinking Critical Thinking 

2 4 3 Critical Thinking or Lower Level Thinking 

Critical Thinking or Lower Level 

Thinking 

2 5 3 Lower Level Thinking Lower Level Thinking 
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Test Booklet Item Page number 

Principal Investigator 

Thinking Skills 

Rater 1 

Thinking Skills 

2 6 4 Critical Thinking or Lower Level Thinking 

Critical Thinking or Lower Level 

Thinking 

2 7 4 Critical Thinking Critical Thinking 

2 8 4 Critical Thinking Critical Thinking 

2 9 4 Critical Thinking Critical Thinking 

2 10 4 Critical Thinking or Lower Level Thinking 

Critical Thinking or Lower Level 

Thinking 

2 11 5 Creativity and Critical Thinking Critical Thinking 

2 12 5 Critical Thinking Creativity or Critical Thinking 
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Test Booklet Item Page number 

Principal Investigator 

Thinking Skills 

Rater 1 

Thinking Skills 

2 17 8 Critical Thinking or Lower Level Thinking 

Critical Thinking or Lower Level 

Thinking 

2 18 8 Critical Thinking Critical Thinking 

2 19 8 Critical Thinking Critical Thinking 

2 20 9 Creativity and Critical Thinking Creativity 

2 21 9 Creativity and Critical Thinking Creativity 

2 23 15 Critical Thinking or Lower Level Thinking 

Critical Thinking or Lower Level 

Thinking 

2 24 15 Critical Thinking or Lower Level Thinking 

Critical Thinking or Lower Level 

Thinking 
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Test Booklet Item Page number 

Principal Investigator 

Thinking Skills 

Rater 1 

Thinking Skills 

2 25 15 Critical Thinking Critical Thinking 

2 26 15 Critical Thinking or Lower Level Thinking 

Critical Thinking or Lower Level 

Thinking 

2 27 16 Critical Thinking Critical Thinking 

2 28 16 Creativity and Critical Thinking Critical Thinking 
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Appendix F 

 

EQAO Thinking Skills: Analyzing the Assessment Framework 

Thinking Skills 

and Document 

Processing 

Strategies 

Evidence Reason 

Critical thinking, 

integrate, and 

generate strategies 

“…understanding implicitly stated 

information and ideas (making inferences)…” 

(EQAO, 2007; p. 11).  

The response is not explicitly stated in the text; instead the 

student must determine, based on the information presented, the 

appropriate response.  

 “…synthesizing textually explicit information 

and ideas that are found in more than one 

place in the text… (Pearson & Johnson, 1978; 

Raphael, 1986)” (EQAO, 2007; p. 12). 

The response is not explicitly stated in the text; instead the 

student must determine, based on the information presented, the 

appropriate response. Thus, the student must “...generate a set 

of characteristics which are not memorized” (Haladyna, 1997; 

p.21) 

 “In the reading component, students use 

reading strategies to interact with a variety of 

The response is not explicitly stated in the text; instead the 

student must determine, based on the information presented, the 
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Thinking Skills 

and Document 

Processing 

Strategies 

Evidence Reason 

fiction and non-fiction reading selections to 

construct an understanding of the meaning of 

the texts.” (EQAO, 2007; p. 10) 

appropriate response. 

 “They must also connect their understanding 

of the text to their personal knowledge and 

experience” (EQAO, 2007; p. 10) 

The response is not explicitly stated in the text; instead the 

student must determine, based on the information presented, the 

appropriate response. 

 “...responding to reading by making 

connections between information and ideas in 

a reading selection and the reader’s personal 

knowledge and experience (interpreting a 

reading selection by integrating its 

information and ideas with personal 

The student must generate or select the relevant characteristics 

to connect their understanding to the text. The response is not 

explicitly stated in the text; instead the student must determine, 

based on the information presented, the appropriate response 
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Thinking Skills 

and Document 

Processing 

Strategies 

Evidence Reason 

knowledge and experience).” (EQAO, 2007; 

p. 11) 

 “predicting textually implicit ideas using 

background knowledge and experience 

together with information in the 

text…(Pearson & Johnson, 1978; Raphael, 

1986)” (EQAO, 2007; p. 12). 

The response is not explicitly stated in the text; instead the 

student must determine, based on the information presented, the 

appropriate response.  

 “…providing scriptally implicit ideas and 

information by making personal connections 

with background knowledge and experience 

(Pearson & Johnson, 1978; Raphael, 1986)” 

(EQAO, 2007; p. 12).  

The response is not explicitly stated in the text; instead the 

student must determine, based on the information presented, the 

appropriate response.  
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Thinking Skills 

and Document 

Processing 

Strategies 

Evidence Reason 

 

Problem solving, 

integrate, and 

generate strategies 

 “During reading, students may use ‘curing 

systems’ - that is, clues from context or from 

their understanding of language structures 

and/or letter-sound relationships - to help 

them solve unfamiliar words, and 

comprehension strategies to help them make 

meaning of the text.” (EQAO, 2007; p. 10).  

Providing a problem solution.  

Creativity None apparent  

Lower level 

thinking and locate 

strategies 

“…Students are asked to demonstrate their 

understanding of explicit (directly stated)…” 

(EQAO, 2007; p. 10).  

The ability to understand directly stated information demands 

only routine applications of skills. 
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Thinking Skills 

and Document 

Processing 

Strategies 

Evidence Reason 

 

 “…analyzing textually explicit information 

and ideas that are directly stated in one part of 

the text…(Pearson & Johnson, 1978; Raphael, 

1986)” (EQAO, 2007; p. 12) 

 

The ability to understand directly stated information demands 

only routine applications of skills. 
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Appendix G 

EQAO Thinking Skills: Analyzing the Test Booklets 

 

Test 

Booklet 

Item 

Page 

number 

Thinking Skills and 

Document Processing 

Strategies 

Evidence 

1 1 2 

Lower level thinking 

and locate strategies 

Individuals are asked to restate information in the text.  

1 2 2 

Critical thinking and 

integrate strategies  

The information is not explicitly stated in the text. Instead, the student needs to correctly 

interpret the information presented (i.e., why are puppies introduced to busy areas?) and 

compare what is already established in the text.  

1 3 2 

Critical thinking or 

lower level thinking 

and cycle strategies 

The information is not explicitly stated in the text. The student needs to correctly 

interpret the information given (i.e., what does ‘residential areas’ mean’) based on the 

context of the text. This item could also be tapping into lower level thinking if the 

student had been previously exposed to the word ‘residential’. The word is not unique to 

the text. That is, the student would not need to use the text to understand the word. 

Students must conduct several locate strategies to determine the definition of the word.  
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Test 

Booklet 

Item 

Page 

number 

Thinking Skills and 

Document Processing 

Strategies 

Evidence 

1 4 2 

Critical thinking or 

lower level thinking 

and cycle strategies.  

The information is not explicitly stated in the text. The student must identify relevant 

characteristics of the text to determine how to best summarize the information presented 

(i.e., what could be an appropriate title for a specific paragraph?). Additionally, if the 

student understood the meaning of “simple commands” they could also identify the 

appropriate title of “basic commands”. Students must conduct several locate strategies to 

determine an appropriate title. 

1 5 3 

Critical thinking and 

integrate strategies.   

The information is not explicitly stated in the text. The student needs to correctly 

interpret the information given (i.e., why does a guide dog need to concentrate?). 

Students need to use information in the text, compare information in the text, and make a 

judgement.  

1 6 3 

Critical thinking, 

creativity, and 

generate strategies.   

The information is not explicitly stated in the text. This item taps into critical thinking as 

the student must use information in the text to make a judgement, as well as provide their 

own ideas. One could consider the inclusion of personal views as an element of 
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Test 

Booklet 

Item 

Page 

number 

Thinking Skills and 

Document Processing 

Strategies 

Evidence 

creativity. Although this is a limited view of creativity, it still does provide students an 

opportunity to include their novel ideas. Due to the use of previous knowledge, this item 

also taps into generate strategies.  

1 7 5 

Critical thinking and 

integrate strategies 

The information is not explicitly stated in the text. The student must identify and 

compare relevant characteristics of the text to determine how to best summarize the 

information presented (i.e., what is the text mainly about?). 

1 8 5 

Critical thinking or 

lower level thinking 

and cycle strategies.  

The information is not explicitly stated in the text. The student needs to correctly 

interpret the information given (i.e., Based on the information provided what does squall 

mean?) based on the context of the text. This item could also be tapping into lower level 

thinking if the student had been previously exposed to the word ‘squall’. The word is not 

unique to the text. That is, the student would not need to use the text to understand the 

word. Students would have to conduct several locate strategies to determine the 

definition of the term.  
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Test 

Booklet 

Item 

Page 

number 

Thinking Skills and 

Document Processing 

Strategies 

Evidence 

1 9 5 

Critical thinking or 

lower level thinking 

and cycle strategies 

The information is not explicitly stated in the text. The student needs to correctly 

interpret the information given (i.e., Based on the information provided what does the 

information in the parentheses mean?) based on the context of the text. This item could 

also be tapping into lower level thinking if the student had been previously exposed to 

the use of parentheses. The rules of parentheses are not unique to the text. That is, the 

student would not need to use the text to understand. Students would have to conduct 

several locate strategies to determine the reason for the parentheses. 

1 10 5 

Critical thinking or 

lower level thinking 

and cycle strategies 

The information is not explicitly stated in the text. The student needs to correctly 

interpret the information given (i.e., Based on the information provided what does looters 

mean?) based on the context of the text. This item could also be tapping into lower level 

thinking if the student had been previously exposed to the word ‘looters’. The word is 

not unique to the text. That is, the student would not need to use the text to understand 

the word. Students would have to conduct several locate strategies to determine the 
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Test 

Booklet 

Item 

Page 

number 

Thinking Skills and 

Document Processing 

Strategies 

Evidence 

definition of the term. 

1 11 6 

Critical thinking, 

creativity, and 

generate strategies 

The information is not explicitly stated in the text. This item taps into critical thinking as 

the student must use information in the text to make a judgement, as well as provide their 

own ideas. Although this is a limited view of creativity, it still does provide students an 

opportunity to include their potential novel ideas. Due to the use of previous knowledge, 

this item also taps into generate strategies. 

1 12 6 

Critical thinking, 

creativity, and 

generate strategies 

The information is not explicitly stated in the text. This item taps into critical thinking as 

the student must use information in the text to make a judgement, as well as provide their 

own ideas (i.e., how to protect the Hamilton from environmental threats). One could 

consider the inclusion of personal views as an element of creativity. Although this is a 

limited view of creativity, it still does provide students an opportunity to include their 

potential novel ideas. Due to the use of previous knowledge, this item also taps into 
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Test 

Booklet 

Item 

Page 

number 

Thinking Skills and 

Document Processing 

Strategies 

Evidence 

generate strategies.  

2 1 3 

Critical thinking and 

integrate strategies 

The information is not explicitly stated in the text. The student needs to correctly 

interpret and compare the information given (i.e., Based on the information the first 

conversation occurred…). 

2 2 3 

Lower level thinking 

and locate strategies 

Individuals are asked to restate information in the text. 

2 3 3 

Critical thinking and 

integrate strategies 

The information is not explicitly stated in the text. The student must identify and 

compare relevant characteristics of the text to determine how to best summarize the 

information presented (i.e., what is the text mainly about?). 

2 4 3 

Critical thinking or 

lower level thinking 

and cycle strategies 

The information is not explicitly stated in the text. The student needs to correctly 

interpret the information given (i.e., Based on the information provided what does 

founded mean?) based on the context of the text. This item could also be tapping into 
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Test 

Booklet 

Item 

Page 

number 

Thinking Skills and 

Document Processing 

Strategies 

Evidence 

lower level thinking if the student had been previously exposed to the word ‘founded’. 

The word is not unique to the text. That is, the student would not need to use the text to 

understand the word. Students must perform several locate strategies to determine the 

definition of the term.  

2 5 3 

Lower level thinking 

and locate strategies 

Individuals are asked to restate information in the text. 

2 6 4 

Critical thinking or 

lower level thinking 

and cycle strategies 

The information is not explicitly stated in the text. The student needs to correctly 

interpret the information given (i.e., Based on the information provided what does moved 

mean?) based on the context of the text. This item could also be tapping into lower level 

thinking if the student had been previously exposed to the word ‘moved’. The word is 

not unique to the text. That is, the student would not need to use the text to understand 

the word. Students must perform several locate strategies to determine the definition of 

the term. 



EXAMINING THINKING SKILLS   175 

Test 

Booklet 

Item 

Page 

number 

Thinking Skills and 

Document Processing 

Strategies 

Evidence 

2 7 4 

Critical thinking and 

integrate strategies 

The student needs to correctly interpret and compare relevant information (i.e., Based on 

the information provided, why do the members take the jars?). 

2 8 4 

Critical thinking and 

integrate strategies 

The student needs to correctly interpret and compare relevant information (i.e., Based on 

the information provided, Hannah can be described as…) 

2 9 4 

Critical thinking and 

integrate strategies 

The student needs to correctly interpret and compare the relevant information (i.e., Based 

on the information provided, Hannah is described as an amazing kid because?). 

2 10 4 

Critical thinking or 

lower level thinking 

and cycle strategies 

Individuals are asked to identify what type of text (e.g., journal) the reading passage is. 

The student would have to try and determine, based on the information provided, how 

the text is written. On the other hand, if the student had been previously exposed to 

understanding the different types of texts, then the question would elicit lower level 

thinking. Students must perform several locate strategies to determine type of text. 

2 11 5 Critical thinking, The information is not explicitly stated in the text. This item taps into critical thinking as 
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Test 

Booklet 

Item 

Page 

number 

Thinking Skills and 

Document Processing 

Strategies 

Evidence 

creativity, and 

generate strategies 

the student must use information in the text to make a judgement, as well as provide their 

own ideas. One could consider the inclusion of personal views as an element of 

creativity. Although this is a limited view of creativity, it still does provide students an 

opportunity to include their potential novel ideas. Due to the use of previous knowledge, 

this item also taps into generate strategies. 

2 12 5 

Critical thinking and 

integrate strategies 

The student is asked to reflect on the text, evaluate, compare, and make a judgement. 

2 17 8 

Critical thinking or 

lower level thinking 

and cycle strategies 

The student is asked to reflect on what the apostrophe means in the context of the 

sentence. If the student is aware of the meaning behind the use of an apostrophe, then the 

question would elicit lower level thinking. Students must perform several locate 

strategies to determine use of the apostrophe. 

2 18 8 

Critical thinking and 

integrate strategies 

The student needs to correctly interpret and compare the relevant information (i.e., Based 

on the information provided, the pocket watch was lost because?). 
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Test 

Booklet 

Item 

Page 

number 

Thinking Skills and 

Document Processing 

Strategies 

Evidence 

2 19 8 

Critical thinking and 

integrate strategies 

The student is asked to reflect on the text, evaluate, compare, and make a judgment.  

2 20 9 

Critical thinking, 

creativity, and 

generate strategies 

The information is not explicitly stated in the text. This item taps into critical thinking as 

the student must use information in the text to make a judgement, as well as provide their 

own ideas. One could consider the inclusion of personal views as an element of 

creativity. Although this is a limited view of creativity, it still does provide students an 

opportunity to include their potential novel ideas. Due to the use of previous knowledge, 

this item also taps into generate strategies. 

2 21 9 

Critical thinking, 

creativity, and 

generate strategies 

The information is not explicitly stated in the text. This item taps into critical thinking as 

the student must use information in the text to make a judgement, as well as provide their 

own ideas. One could consider the inclusion of personal views as an element of 

creativity. Although this is a limited view of creativity, it still does provide students an 

opportunity to include their potential novel ideas. Due to the use of previous knowledge, 
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Test 

Booklet 

Item 

Page 

number 

Thinking Skills and 

Document Processing 

Strategies 

Evidence 

this item also taps into generate strategies. 

2 23 15 

Critical thinking or 

lower level thinking 

and cycle strategies 

Students are asked to determine how the reader can tell if someone is speaking. If aware 

of the use of quotation marks, then the question would elicit lower level thinking. 

However, if the student did not understand the use of quotation marks, they would have 

to reflect on the text. Students would have to perform several locate strategies to 

determine the purpose of the quotation marks.  

2 24 15 

Critical thinking or 

lower level thinking 

and cycle strategies 

Students are asked to determine the use of an exclamation mark. If aware of the use of an 

exclamation mark, then the question would elicit lower level thinking. However, if the 

student did not understand the use of exclamation marks, they would have to reflect on 

the text. Students would have to perform several locate strategies to determine the 

purpose of the exclamation mark. 

2 25 15 

Critical thinking and 

integrate strategies 

The student needs to correctly interpret and compare the relevant information (i.e., Based 

on the information provided, Su-Ling can be described as…) 
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Test 

Booklet 

Item 

Page 

number 

Thinking Skills and 

Document Processing 

Strategies 

Evidence 

2 26 15 

Critical thinking or 

lower level thinking 

and cycle strategies 

The student needs to correctly interpret the information given (i.e., Based on the 

information provided, what does ‘practical and down-to-earth mean?). If the student had 

already been previously exposed to such a term, then the question would elicit lower 

level thinking. Students would have to perform several locate strategies to determine the 

definition of the term. 

2 27 16 

Critical thinking and 

integrate strategies 

The student needs to correctly interpret and compare the relevant information (i.e., Based 

on the information provided, Devon speaks very little…) 

2 28 16 

Critical thinking, 

creativity, and 

generate strategies  

The information is not explicitly stated in the text. This item taps into critical thinking as 

the student must use information in the text to make a judgement, as well as provide their 

own ideas. One could consider the inclusion of personal views as an element of 

creativity. Although this is a limited view of creativity, it still does provide students an 

opportunity to include their potential novel ideas. Due to the use of previous knowledge, 

this item also taps into generate strategies. 
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Appendix H 

 

EQAO: The Nonlinear Factor Analysis of the 35 items (2 factors) 

Item Test Booklet Type of Question Thinking Skills 

Factor 1: 

Lower Level Thinking 

Factor 2: 

HOT Skills 

1 1 Multiple choice Lower Level Thinking 0.383 0.276 

2 1 Multiple choice Critical thinking 0.290 0.149 

3 1 Multiple choice Critical Thinking or Lower Level Thinking 0.542 0.005 

4 1 Multiple choice Critical Thinking or Lower Level Thinking 0.355 0.100 

5 1 Open-ended Critical Thinking 0.392 0.577 

6 1 Open-ended Creativity and Critical Thinking 0.375 0.622 

7 1 Multiple choice Critical Thinking 0.387 0.147 

8 1 Multiple choice Critical Thinking or Lower Level Thinking 0.447 0.165 

9 1 Multiple choice Critical Thinking or Lower Level Thinking 0.381 0.098 

10 1 Multiple choice Critical Thinking or Lower Level Thinking 0.532 -0.006 

11 1 Open-ended Creativity and Critical Thinking 0.071 0.609 

12 1 Open-ended Creativity and Critical Thinking 0.222 0.667 
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Item Test Booklet Type of Question Thinking Skills 

Factor 1: 

Lower Level Thinking 

Factor 2: 

HOT Skills 

1 2 Multiple choice Critical Thinking 0.550 0.122 

2 2 Multiple choice Lower Level Thinking 0.648 0.180 

3 2 Multiple choice Critical Thinking 0.581 0.164 

4 2 Multiple choice Critical Thinking or Lower Level Thinking 0.603 0.079 

5 2 Multiple choice Lower Level Thinking 0.410 0.192 

6 2 Multiple choice Critical Thinking or Lower Level Thinking 0.391 0.295 

7 2 Multiple choice Critical Thinking 0.186 0.280 

8 2 Multiple choice Critical Thinking 0.345 0.355 

9 2 Multiple choice Critical Thinking 0.526 0.338 

6 2 Multiple choice Critical Thinking or Lower Level Thinking 0.391 0.295 

7 2 Multiple choice Critical Thinking 0.186 0.280 

8 2 Multiple choice Critical Thinking 0.345 0.355 

9 2 Multiple choice Critical Thinking 0.526 0.338 

10 2 Multiple choice Critical Thinking or Lower Level Thinking 0.382 0.178 
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Item Test Booklet Type of Question Thinking Skills 

Factor 1: 

Lower Level Thinking 

Factor 2: 

HOT Skills 

11 2 Open-ended Creativity and Critical Thinking 0.209 0.875 

12 2 Open-ended Critical Thinking 0.306 0.726 

17 2 Multiple choice Critical Thinking or Lower Level Thinking 0.486 0.341 

18 2 Multiple choice Critical Thinking 0.343 0.248 

19 2 Multiple choice Critical Thinking 0.376 0.267 

20 2 Multiple choice Creativity and Critical Thinking 0.093 0.917 

21 2 Multiple choice Creativity and Critical Thinking 0.124 0.899 

23 2 Multiple choice Critical Thinking or Lower Level Thinking 0.416 0.345 

24 2 Multiple choice Critical Thinking or Lower Level Thinking 0.375 0.099 

25 2 Multiple choice Critical Thinking 0.517 0.407 

26 2 Multiple choice Critical Thinking or Lower Level Thinking 0.566 0.202 

27 2 Open-ended Critical Thinking 0.191 0.877 

28 2 Open-ended Creativity and Critical Thinking 0.212 0.895 
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Appendix I 

PCAP Thinking Skills: Analyzing the Assessment Framework  

Thinking Skills and 

Document Processing 

Strategies 

Evidence Reason 

Critical thinking, integrate, 

and generate strategies 

“…making inferences…” (CMEC, 2007; p. 2).  The response is not explicitly stated in the 

text; instead the student must determine, 

based on the information presented, the 

appropriate response. 

 “They synthesize this information to draw conclusions 

about the broader meaning and intent of the text, that 

is, they consider relationships among elements and 

ideas in the text to construct deeper meaning and 

discern more significant implications.” (CMEC, 2007; 

p. 4). 

The response is not explicitly stated in the 

text; instead the student must determine, 

based on the information presented, the 

appropriate response. 

 “Readers examine the text to develop an The response is not explicitly stated in the 
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Thinking Skills and 

Document Processing 

Strategies 

Evidence Reason 

understanding of the relationships of discrete elements 

to the whole” (CMEC, 2007; p. 4).  

 

text; instead the student must determine, 

based on the information presented, the 

appropriate response. Students synthesise 

information to understand elements of the 

text. 

 “Readers stand apart from the text, considering it 

objectively and/or evaluating its quality and/or 

appropriateness to the world at large.” (CMEC, 2007; 

p. 5). 

The response is not explicitly stated in the 

text; instead the student must determine, 

based on the information presented, the 

appropriate response. Students synthesise 

information to understand elements of the 

text. 

 “Interpretation: Readers examine the text to develop 

an understanding of the relationships of discrete 

The response is not explicitly stated in the 

text; instead the student must determine, 
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Thinking Skills and 

Document Processing 

Strategies 

Evidence Reason 

elements to the whole. Readers use symbols, patterns, 

text features, and other elements to analyze the story 

in narrative texts, the general idea in information texts, 

and the arguments in persuasive text…they consider 

relationships among elements and ideas in the text to 

construct deeper meaning and discern more significant 

implications” (CMEC, 2007; p. 5).  

based on the information presented, the 

appropriate response. 

 “…making predictions and asking 

questions…synthesizing” (CMEC, 2007; p. 2).  

  

The response is not explicitly stated in the 

text; instead the student must determine, 

based on the information presented, the 

appropriate response. Critical thinking is the 

process of evaluating information as well as 

predicting outcomes.  
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Thinking Skills and 

Document Processing 

Strategies 

Evidence Reason 

 “Readers elaborate personal connections and reactions 

to text by providing some extended explanations, 

exampled, and supporting arguments. They state 

personal points of view and justify them.” (CMEC, 

2007; p. 4) 

Students are required to reflect, compare, 

and make a judgement.  

 “Critical Response: Readers stand apart from the text, 

considering it objectively and/or evaluating its quality 

and/or appropriateness to the world at large. Readers 

evaluate content, elements of style, or the author’s 

stance. They evaluate choice of content, sources, 

quality, currency, or relevance of information. 

Readers support their responses by providing specific, 

appropriate details and evidence from the text and 

PCAP’s definition of critical response is 

similar to critical thinking, such that students 

are required to reflect, compare, and make a 

judgement. 
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Thinking Skills and 

Document Processing 

Strategies 

Evidence Reason 

other sources about issues, themes, and elements of 

style” (CMEC, 2007; p. 5).  

 “…evaluating its quality…” (CMEC, 2007; p. 5).  

 

Critical thinking is the process of evaluating 

information as well as predicting outcomes. 

 “Non-fiction texts also include those written to argue 

a particular perspective or point of view and those 

written to persuade the reader to take some particular 

stand or action (persuasion/argument).” (CMEC, 

2007; p. 5). 

Students are required to reflect, compare, 

and make a judgement. 

 “Readers evaluate content, elements of style, or the 

author’s stance. They evaluate choice of content, 

sources, quality, currency, or relevance of 

information.” (CMEC, 2007; p. 5).  

Students are required to reflect, compare, 

and make a judgement. 
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Thinking Skills and 

Document Processing 

Strategies 

Evidence Reason 

 The task examines the degree to which students move 

beyond denotation to connotation, beyond explicit to 

inferred meaning, beyond concrete references and 

illustrations to abstraction and application, and beyond 

personal response to critical response.” (CMEC, 2007; 

p. 6). 

Students are required to reflect, compare, 

and make a judgement. 

 “This knowledge helps student to understand ideas 

and information and make ...predictions when they are 

reading” (CMEC, 2007; p. 12). 

The response is not explicitly stated in the 

text; instead the student must determine, 

based on the information presented, the 

appropriate response. 

 “Readers use symbols, patterns, text features, and 

other elements to analyze the story…” (CMEC, 2007; 

p. 4).   

Critical thinking is the process of evaluating 

information. 
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Thinking Skills and 

Document Processing 

Strategies 

Evidence Reason 

Problem solving, integrate, 

and generate strategies 

“This extended constructed response requires the 

student to demonstrate the full reading process 

involving integrated use of comprehension, 

interpretation, and personal and critical response. This 

measures student performance at problem definition, 

as well as at problem resolution. Much as in science 

and mathematics problem solving, students must 

structure the problem for themselves in order to solve 

it. Here students must, through comprehension, offer 

an interpretation, select a stance (personal, critical, or 

some combination) and define for themselves the 

depth to which they choose to go, as well as to which 

they can go.” (CMEC, 2007; p. 6).  

Students are required to analyze a problem. 
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Thinking Skills and 

Document Processing 

Strategies 

Evidence Reason 

Creativity and generate 

strategies.  

“Personal response: Readers step out of the text to 

reflect on their own experience, identify themselves 

with aspects of the text, establish connections with 

their own experience, and/or react emotionally to the 

text. Readers elaborate personal connections and 

reactions to texts by providing some extended 

explanations, examples, and supporting arguments. 

They state personal points of view and justify them. 

They find evidence in text to support personal claims 

and viewpoints about issues, themes, and situations” 

(CMEC, 2007; p. 4).  

PCAP’s definition of personal response is 

closely aligned with creativity, in which 

students are able to elaborate, state personal 

points of view and provide their own 

experiences.  

Lower level thinking and 

locate strategies 

“Comprehension: The distinction between explicit and 

implicit comprehension is not a dichotomous one; 

PCAP’s definition of comprehension is 

closely aligned with lower level thinking 
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Thinking Skills and 

Document Processing 

Strategies 

Evidence Reason 

rather, it moves incrementally from comprehension of 

directly stated information to comprehension gleaned 

both directly and indirectly through an increasing 

appreciation of nuance and inference. Readers identify 

both explicit and implicit aspects of text, using both 

concrete and abstract vocabulary, stated conclusions, 

principal ideas, important details, and/or some aspects 

of style” (CMEC, 2007; p. 4). 

skills, in which individuals are asked to 

identify information gleaned within the text.  
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Appendix J 

 

PCAP Thinking Skills: Analyzing the Scoring Guide 

Thinking 

Skills 

Evidence Reasons 

Critical 

thinking 

“…relying on subtle relationships among elements…” (CMEC, 2007; p. 9). 

 

Students not only need to understand the 

information correctly but also to define, 

generate and select that information. 

 “…synthesizing several elements of the text and ideas” (CMEC, 2007; p. 9). 

 

The response is not explicitly stated in the 

text; instead the student must determine, 

based on the information presented, the 

appropriate response. 

 “The reader demonstrates significant critical response; evaluating the text 

and the relationships of elements based on social, cultural and /or literary 

knowledge; providing evaluation of the quality, sources, currency or 

relevance of text issues, themes and/or elements of style…” (CMEC, 2007; 

p. 9). 

The response is not explicitly stated in the 

text; instead the student must determine, 

based on the information presented, the 

appropriate response. 
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Thinking 

Skills 

Evidence Reasons 

 

 “…supporting response with specific details, examples, precise 

explanations, or thoughtful justification” (CMEC, 2007; p. 9). 

  

Students are required to reflect, compare, 

and make a judgement. 

 “…supporting response with reference to voice, style, stance of the writer, 

organization, and structure and analogies, or illustrations from the world at 

large” (CMEC, 2007; p. 9). 

Students are required to reflect compare 

and make a judgement. 

Problem 

solving 

None apparent  

Creativity “The reader demonstrates thoughtful or insightful interpretation of the 

text…” (CMEC, 2007; p. 9). 

 

Students are able to include insightful 

interpretations, which involves the 

inclusion of their creativity. 

 “The reader demonstrates elaborated personal response to the text: 

expressing personal implications and insights…” (CMEC, 2007; p. 9). 

Students are able to elaborate on personal 

insights, which involve the inclusion of 
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Thinking 

Skills 

Evidence Reasons 

 their creativity. 

Lower level 

thinking  

None apparent  
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Appendix K 

 

EQAO Assessment: Analyzing the Assessment Framework 

  

Assessment 

Perspective 

Evidence Reason 

Product-

based   

“The Education Quality and Accountability Office (EQAO) is an 

arm’s-length agency of the provincial government that measures 

the achievement of students across Ontario in reading, writing and 

mathematics, and reports the results to parents, educators and 

government. EQAO assessments are based on the expectations in 

The Ontario Curriculum.” (EQAO, 2007; p. 3) 

Object of Assessment: Test 

developers are interested in 

measuring the product of 

achievement (e.g., the achievement 

of students across Ontario). 

Scoring Interpretation: Test 

developers are interested in 

comparing students based on the 

expectations in the Ontario 

curriculum. In addition, student 

results are compiled and reported in 

aggregate.  
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Assessment 

Perspective 

Evidence Reason 

 “EQAO results are reported at the provincial, school board and 

school levels.” (EQAO, 2007; p. 3) 

Scoring Interpretation: Students’ 

results are compiled and reported in 

aggregate (e.g., reported at…levels).  

 “Large-scale assessments, like those conducted by EQAO, 

measure student achievement across the province at critical times 

in students’ school careers.” (EQAO, 2007; p. 4) 

Scoring Interpretation Students’ 

results are compiled and reported in 

aggregate (e.g., across the province). 

 “The purpose of EQAO’s large-scale assessments is to provide 

comparable year-to-year data to give the public information on 

student achievement.” (EQAO, 2007; p. 4) 

Object of Assessment: Test 

developers are interested in 

measuring the product of 

achievement (i.e., data). 

 

 “EQAO’s large-scale assessments provide reliable, objective and 

high-quality data that can inform school boards’ improvement 

planning and target setting.” (EQAO, 2007; p. 4) 

Goal of Assessment: The goal is to 

use the results to improve 

educational programs (e.g., 
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Assessment 

Perspective 

Evidence Reason 

improvement planning and target 

setting). 

Object of Assessment: Test 

developers are interested in 

measuring the product of 

achievement (i.e., data). 

 

 “EQAO’s large-scale assessment materials are created and scored 

‘at a distance.’ The assessment scorers do not know the students 

personally.” (EQAO, 2007; p. 4) 

Assumptions:  Knowledge is viewed 

as separate from the learner, such 

that assessments can be scored 

without awareness of the student 

(e.g., scorers do not know students).  

 “EQAO’s large-scale assessments are summative; they present a 

snapshot of student achievement or learning at the time the 

Object of Assessment: Test 

developers are interested in the 
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Assessment 

Perspective 

Evidence Reason 

assessment is administered.” (EQAO, 2007; p. 4) product of achievement (i.e., results 

at a given point in time; snapshot).  

 “EQAO’s large-scale assessments require students to demonstrate 

their knowledge and skills independently on standardized tasks 

and under standardized conditions, although some 

accommodations are allowed for students with special education 

needs.” (EQAO, 2007; p. 4) 

Assumptions: Meaning resides in the 

text (e.g., standardized tasks…and 

conditions).  

 “EQAO’s large-scale assessments measure achievement against 

expectations from the prescribed curriculum and contain tasks and 

items that sample from and represent the curriculum for the 

domain assessed.” (EQAO, 2007; p. 5) 

Scoring Interpretation: 

Achievement results are compared 

to a standard (e.g., prescribed 

curriculum).  

 “EQAO’s large-scale assessments provide the same (in a given 

year) or psychometrically comparable items (from year to year) 

for all students.” (EQAO, 2007; p. 5) 

Object of Assessment: Test 

developers are interested in 

measuring the product of 
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Assessment 

Perspective 

Evidence Reason 

achievement (i.e., items are 

comparable from year to year). 

 

 “In order for students’ results on EQAO’s large-scale assessments 

to be comparable across the province, the assessments must be 

administered, scored and reported on in a consistent and 

standardized manner.” (EQAO, 2007; p. 5) 

Object of Assessment: Test 

developers are interested in 

measuring the product of 

achievement (i.e., student’s results). 

Assumptions: Meaning resides in the 

text (e.g., consistent and 

standardized manner). Meaning, 

results are scored consistently and 

without the involvement of the 

student. 

Scoring Interpretation: Student 
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Assessment 

Perspective 

Evidence Reason 

results are compared (e.g., 

comparable across the province). 

 “For EQAO’s large-scale assessments, all scorers use the same 

scoring guides and are trained and monitored to ensure objectivity 

and consistency. “(EQAO, 2007; p. 5) 

Assumptions: Meaning resides in the 

text (e.g., ensure objectivity). 

Meaning, results are scored 

consistently and without the 

involvement of the student. Scoring 

guides are the same for all students. 

There are no individual differences.  

 “The assessment is used to determine how well students are 

achieving these expectations, and their level of achievement.” 

(EQAO, 2007; p. 5) 

Scoring Interpretation: Students are 

compared to a standard (i.e., Ontario 

Curriculum).  

 “The purpose of the Assessment of Reading, Writing and 

Mathematics, Junior Division (Grades 4-6) is to assess the level at 

Scoring Interpretation: Students’ 

results are compared to a standard 
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Assessment 

Perspective 

Evidence Reason 

which students are meeting curriculum expectations in reading, 

writing and mathematics at the end of the junior division (up to the 

end of Grade 6).” (EQAO, 2007; p. 6) 

(i.e., Ontario Curriculum). 

 “The Individual Student Report includes: 

• the student’s overall results for reading, writing and mathematics 

and 

• comparative data showing the individual student’s results in 

relation to school, board and provincial results.” (EQAO, 2007; p. 

6) 

Scoring Interpretation: Students’ 

results are compared to other 

students and schools. 

 “School reports include 

• overall school-level results for reading, writing and mathematics, 

with comparisons to board and provincial results; 

• results by subgrouping, such as by gender and English-language 

learner and special needs status; 

Scoring Interpretation: Students’ 

results are compared to other 

students and schools. 
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Assessment 

Perspective 

Evidence Reason 

• contextual data on demographics and participation in the 

assessment; 

• results over time; 

• results of the student questionnaire accompanying the 

assessment; 

• a Student Roster report that shows individual student results for 

each item on the assessment, with overall board and 

provincial results for comparison and 

• profiles of strengths and areas for improvement in reading, 

writing and mathematics.” (EQAO, 2007; p. 6) 

 “Board reports include 

• overall board results for reading, writing and mathematics, with 

comparisons to provincial results; 

• contextual data, results over time, reports by subgroup and 

Goal of Assessment: The goal is to 

use the results to improve 

educational programs (e.g., areas for 

improvement).  
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Assessment 

Perspective 

Evidence Reason 

questionnaire data and  

• profiles at the board level of strengths and areas for improvement 

in reading, writing and mathematics.” (EQAO, 2007; p. 6) 

Scoring Interpretation: Students’ 

results are compared to other 

students and schools (e.g., 

comparison to provincial results). 

 “Provincial reports include 

• overall provincial results for reading, writing and mathematics, 

including results by board; 

• contextual data, results over time, reports by subgroup and 

questionnaire data; 

• instructional strategies for success and 

• case studies (school success stories).” (EQAO, 2007; p. 6) 

Scoring Interpretation: Students’ 

results are compared to other 

students and schools (e.g., overall 

provincial results). 

 “EQAO provides the Ontario school system with valid, reliable 

and comparable year-to year data on student achievement.” 

(EQAO, 2007; p. 6) 

Object of Assessment: Test 

developers are interested in 

measuring the product of 
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Assessment 

Perspective 

Evidence Reason 

achievement (i.e., data) 

 “Schools and boards can confidently use this data along with other 

contextual and assessment information (e.g., on demographics, 

attendance and pass rates) to determine how well their 

improvement strategies, such as staff development or new learning 

resources, are working.” (EQAO, 2007; p. 6-7) 

Goal of Assessment: The goal is to 

use the results to improve 

educational programs (e.g., to 

determine… how learning resources 

are working).  

 

 “EQAO’s junior division assessment 

• provides data to assist schools and boards in improvement 

planning and target setting; 

• supports the successful implementation of the curriculum; 

• improves understanding of assessment practices among 

educators across the province through capacity building (for 

example, by assisting teachers to understand the curriculum and to 

Goal of Assessment: The goal is to 

use the results to improve 

educational programs (e.g., 

improvement planning and target 

setting).  
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Assessment 

Perspective 

Evidence Reason 

develop related classroom assessments) and  

• improves understanding of assessment practices among the 

public.” (EQAO, 2007; p. 7) 

Process-

based 

“They are used by the Ministry of Education, district school 

boards and schools to improve learning, teaching and student 

achievement. An Individual Student Report is also provided by 

EQAO for each student who writes an EQAO assessment.” 

(EQAO, 2007; p. 3) 

Assessment Goal: The goal of the 

assessment is to use the results to 

improve learning.  

 

 


