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Student engagement is key for learning in the classroom, and different levels of engagement 

have led to greater learning. The ICAP framework distinguishes these different levels of 

engagement by different overt behaviors, but little is known about how to measure different 

forms of engagement in the classroom. This article will assess the self-reported engagement of 

students compared to their observed engagement based on the ICAP framework. In this study, 

we observed 13 students in an upper level engineering thermodynamics classroom across a 10 

week term, and then asked the students to take a survey based on the ICAP framework at the end 

of the term. We compared the overt behaviors of the students to how the students answered the 

survey. For different questions in the survey, the overt behaviors contributed to different 

expected responses. The expected responses compared to the actual responses of the students 

yielded correlations and discrepancies. Interviews with the students at the end of the study 

assisted in understanding these differences. The observed responses of the students, based on the 

observation of student overt behavior, typically were not consistent with the actual student 

responses to the survey. The behavior of the students is related to the opportunities given by the 

instructor to engage. Additionally, the observed students generally did what the instructor 

expected of them. Overall, students in the study did not have a consistent understanding of the 

survey questions. These questions need reassessment and their intended purpose made clearer to 

have a more effective survey. 
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Chapter 1 - Introduction 

Classroom engagement is a state in which students are concentrated on an activity, and show 

interest and enjoyment in the classroom (Shernoff, Csikszentmihalyi, Schneider, & Shernoff, 

2003). Students with higher engagement are more likely to have greater success in the classroom. 

This is because, “student engagement is related to a host of positive outcomes including 

persistence, grades, and satisfaction” (Kuh, Kinzie, Buckley, Bridges, & Hayek, 2006). 

Additional measures of success positively correlated to classroom engagement include 

standardized test scores and lower dropout rates (Carini, Kuh, & Klein, 2006; Fredricks, 

Blumenfeld, & Paris, 2004; Nystrand & Gamoran, 1991; Ekstrom, Goertz, Pollack, & Rock, 

1986)..  

As a method for evaluating classroom behaviors such as student learning, engagement, and 

motivation, researchers use educational surveys (Carini et al., 2006). Surveys are a relatively 

easy and low cost way to evaluate students in the classroom. Surveys are a preferable method to 

assess student cognitive engagement in the classroom, as cognitive engagement is not easily 

observable or evaluated (Carini et al., 2006). Furthermore, surveys are an efficient option to 

understand student classroom engagement and to identify opportunities to improve engagement.  

Although cognitive engagement is not easily observable, Chi (2009) proposes the Interactive-

Constructive-Active-Passive (ICAP) framework as a link between overt behaviors and student 

engagement. The ICAP framework identifies and distinctly defines four different levels of 

engagement in the classroom: Interactive, Constructive, Active and Passive (ICAP). This 

framework also identifies student overt behaviors that categorize into each of these different 

levels of engagement. The theory of this framework is that the overt behaviors link to underlying 

cognitive processes (Chi, 2009). Although Chi has created this framework to define and 

categorize different levels of engagement, there is not yet a student survey based on the ICAP 

framework to evaluate a students’ cognitive engagement in the classroom. Hence, developing an 

instrument to achieve this feat would facilitate a call for further research to understand how 

specific types of engagement relate to targeted learning outcomes (Fredricks et al., 2004). 

However, in order for surveys to be effective, they must provide accurate data in which 

survey responses accurately reflect engagement in the classroom. If there is a discrepancy 
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between these two, then the survey cannot inform the classroom environment. The research 

reported herein is part of a larger effort to develop a survey to measure in-class engagement 

using the ICAP framework. In order to validate this survey as an accurate representation of in-

class engagement, researchers must complete an evaluation of the reliability of student self-

reports from this survey. This study evaluated a comparison of student self-reports of in-class 

engagement assessed through a survey to data collected through direct classroom observations.  

The goal of this study is to evaluate the accuracy of student self-reports from a survey based 

on the ICAP framework on in-class cognitive engagement. Thirteen students participated in the 

study. This participation consisted of ten weeks of observations, an end of term survey, and an 

interview. The observation results provided an observed response for how students would answer 

the survey. The researcher then compared these results to the actual survey responses of the 

students to determine if the students reported their behavior accurately and as intended. The 

student interviews helped to explain discrepancies in this data by better understanding how 

students interpreted each survey question. In the results section patterns are among the students’ 

interpretations of the questions and differences between the interpretations of the observer. 

Although there was not a strong correlation found between the observed and survey responses 

for this study, there was sufficient data that explained why this is and suggested possible changes 

to the survey. 
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Chapter 2 - Literature Review 

2.1 Engagement Definition 

There are many definitions of engagement, but one of the more highly accepted and cited 

definitions include student engagement as a state in which students engage in deep concentration 

about the subject matter, and show interest and enjoyment in the classroom (Shernoff et al., 

2003). Another definition of student engagement is the student’s purposeful effort in educational 

activities that directly affects their targeted outcomes (Astin, 1993; Pascarella & Terenzini, 

1991).  

Fredricks et al. (2004) posit there are three types of school engagement: Behavioral, 

Emotional, and Cognitive Engagement. Behavioral engagement relates to how the student is 

behaving or acting. In a classroom setting, this includes student behaviors associated with 

classroom participation and adherence with rules and norms. Emotional engagement involves the 

emotional response of students to their classroom and school environment. Lastly, cognitive 

engagement involves the mental processes of the students and how invested they are in their 

learning, including if students are thoughtful and willing to work on understanding complex 

ideas and learning difficult skills (Fredricks et al., 2004).  

However, research conducted by Shernoff et al. (2003) suggest that students have their own 

perception of engagement in the classroom. There are multiple factors that contribute to this 

perception of engagement: the student’s ability to complete a task, the challenge of the task, the 

perceived relevance of the task, and the amount of control they feel they have in the learning 

environment (Shernoff et al., 2003).  

2.2 Importance of Engagement 

Some authors posit students with higher engagement in the classroom have more success in 

learning through a variety of measures. Some of these measures include standardized test scores, 

grades given by teachers, and lower rates of dropping out (Carini et al., 2006; Ekstrom et al., 

1986; Fredricks et al., 2004; Nystrand & Gamoran, 1991). 

In a set of well-established principles for good practice in undergraduate education, there are 

seven engagement indicators outlined by Chickering and Gamson (1987). These seven indicators 
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are practices that: (1) encourages contact between students and faculty; (2) develops reciprocity 

and cooperation among students; (3) uses active learning techniques; (4) gives prompt feedback; 

(5) emphasizes time on task; (6) communicates high expectations; and (7) respects diverse 

talents and ways of learning (Chickering & Gamson, 1987). All of these engagement indicators 

positively influence the satisfaction and achievement of students in one way or another (Astin, 

1985; Astin, 1993; Bruffee, 1993; Goodsell, Maher, Tinto, Smith & MacGregor, 1992; Johnson, 

Johnson, & Smith, 1991; McKeachie, Pintrich, Lin, & Smith, 1986; Pike, 1993; Sorcinelli, 1991; 

Chickering & Gamson, 1987; Hu & Kuh, 2002). 

Student engagement has a positive influence on educational achievement (Fredricks et al., 

2004; Boekarts, Pintrich, & Zeidner, 2000; Zimmerman, 1990). For college students, 

specifically, engagement in their education is the most important factor for their learning and 

personal development (Astin, 1993; Pascarella & Terenzini, 1991). Other studies confirm that 

student engagement is an important part of student learning, but also note that it is a practice 

lacking in most American schools (Carini et al., 2006). Several studies found that upwards of 40 

percent of high school students are disengaged in class, and this does not include the students 

who have already dropped out (Marks, 2000; Sedlak, Wheeler, Pullin, & Cusick, 1986; 

Steinberg, Brown & Dornbusch, 1996; Council, 2003). Consequently, engagement is a key factor 

in successful learning, and with so many students disengaged, students are not achieving their 

full education potential (Parsi, 2015). 

 There are various measures of success from student engagement, which include critical 

thinking in students, higher grade point averages, better test scores, greater college success, and 

lower dropout rates. Additionally, participating in engaging behaviors teaches students skills for 

continuous learning and self-development (Carini et al., 2006). A study of high school students 

found that the more students engage, the more likely that they would be continuously motivated 

to learn, be committed to their education, and succeed in college (Shernoff & Hoogstra, 2001). 

Additionally, the quantity and quality of student efforts towards their college classes is important 

to their college learning (Pascarella & Terenzini, 1991). In-class engagement is important 

because it simulates an immediate application of the information that the students are learning 

which enhances their accumulation of the information (Fink, 2002; Michaelsen & Black, 1994; 

Watson, Michaelsen, & Sharp, 1991). Furthermore, students experience more engagement in the 
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classroom when they are participating in individual or group work instead of just listening to a 

lecture, watching a video in class or taking an exam (Shernoff et al., 2003).  

Students who engage in a behavioral or cognitive manner have greater success with 

achievement-related outcomes such as tests scores and grades (Connell, Spencer, & Aber, 1994; 

Marks, 2000; Skinner, Wellborn, & Connell, 1990; Connell & Wellborn, 1991; Fredricks et al., 

2004). Behavioral engagement correlates to greater success with tests or assessment items that 

focus on basic skills. On the other hand, cognitive engagement correlates to greater success with 

tests and assessment items that require a more in-depth understanding of the material (Nystrand 

& Gamoran, 1991; Fredricks et al., 2004). A study of fourth grade students found that not 

behaviorally engaged, disruptive, or distracted students have worse test scores than students who 

do not display these behaviors (Finn, Pannozzo, & Voelkl, 1995). The study done by Nystrand 

and Gamoran (1991) found that in-class behavior similar to cognitive behavior positively 

correlates to test scores for tests that focus on student in-depth understanding of material and 

synthesis. 

Behavioral engagement yields greater success for students in their assessment-related items. 

These assessment-related items include standardized test scores and grades. The reason for this 

success is that when students behaviorally engage, they typically have positive conduct, are 

involved in their learning and academic tasks, and are involved in extracurricular activities 

through their school. All of these types of behavior contribute to the student’s ability and 

willingness to learn (Fredricks et al., 2004).  An example of this is evident in a study on the 

educational risk and resilience for African-American youth conducted by Connell et al. (1994). 

This study found that low-income African-American youth who behave in a disaffected manner 

are more likely to have parents that are less involved and supportive of their education. This in 

turn leads to greater disaffected behavior and consequently negative educational outcomes 

(Connell et al., 1994). 

In addition to helping with tests and assessment items that require a basic understanding, 

behavioral engagement has a long-lasting effect on achievement. For example, in the Beginning 

School Study, the behavioral engagement of first graders positively correlates to achievement in 

tests and grades over four years, as well as decisions to drop out (Alexander, Entwisle, & 

Dauber, 1993; Alexander, Entwisle, & Horsey, 1997). 
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Similarly, in a study by Carini et al. (2006), they found a correlation between student test 

scores and classroom engagement. There are statistically significant and positive correlations 

between student engagement and their standardized test scores such as from the RAND and GRE 

test. This indicates that student engagement leads to more success in learning material covered 

by these types of standardized testing. This study also shows that there are positive correlations 

between student engagement and student GPA, indicating another measure in that student 

engagement helps students excel in the classroom (Carini et al. 2006). 

An additional benefit to greater engagement in the classroom is that it reduces student dropout 

rates. As was mentioned previously in the example of the Beginning School Study, there is a 

positive connection between behavioral engagement and dropout rates (Fredricks et al., 2004). 

This connection is in part due to low behavioral engagement correlating to suspension and class 

absences, both of which are precursors to dropping out (Connell et al., 1994; Connell, Halpern-

Felsher, Clifford, Crichlow, & Usinger, 1995; Fredricks et al. 2004). A study done by Connell et 

al. (1994) supports the prediction of negative outcomes, including low attendance, low test 

scores, low grades, suspension and retention, as the result of emotional and behavioral 

engagement when evaluating poor, African-American, inner-city students. Involvement in 

extracurricular activities, a type of behavioral engagement, decreases the chance of dropping out 

(Ekstrom et al., 1986; Mahoney & Cairns, 1997; McNeal, 1995). Mahoney and Cairns (1997) 

interviewed students annually starting from 7th grade and continuing through 12th grade. From 

these interviews, they found that students who are engaged in school-based extracurricular 

activities are less likely of early school dropout, which they consider as not completing 11th 

grade. Students who typically do not do all of their homework, do not participate in class 

activities, have discipline problems and generally exert less effort in their schooling are more 

likely to eventually drop out of school (Ekstrom et al., 1986). Behavioral engagement in the 

earlier years of a student’s education are critical to preventing dropout rates later on (Rumberger, 

1987). From the participation-identification model that looks at the long-term effects of in-class 

engagement of students, there is a chain of events in which if students are not behaviorally 

engaged in the classroom, it leads to a lack of success. This in turn leads to students feeling 

emotionally withdrawn and less emotionally engaged in school (Finn, 1989).  
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Alienation or general feelings of not belonging and feeling socially isolated can occur for 

students who are not engaging emotionally, and this contributes to higher dropout rates (Finn, 

1989; Newmann, 1981). Additional studies confirm that when students are having a hard time 

socially and generally have negative feelings towards their school and education, then this 

increases the possibility of dropping out (Cairns & Cairns, 1994; Ekstrom et al., 1986; Wehlage 

& Rutter, 1986). A sense of ownership over a student’s own education is important for student 

success. Consequently, students who are involved in their own learning process are more likely 

to feel a commitment to their education and a sense of belonging in their learning environment 

(Christenson, Sinclair, Lahr, & Godber, 2001). 

2.3 In-class Cognitive Engagement 

The definitions of engagement from the previous section converges on three aspects of 

engagement: cognitive, behavioral, and affective engagement (Handelsman, Briggs, Sullivan, & 

Towler, 2005; Mandernach, 2015). However, this particular study only focuses on cognitive 

engagement. The definition of cognitive engagement is the focus and mental energy that a 

student uses for learning tasks (Chapman, 2003; Mandernach, 2015). Cognitive effort includes 

notions that the student is thoughtful and willing to spend time and energy in the effort to 

understand and perform complex skills and ideas (Fredricks et al., 2004). 

Chi and Wylie (2014) discuss the difficulty in the precise measurement of cognitive 

engagement in the classroom due to covert processes. However, Chi theorizes that students’ 

overt behaviors can be determinants of engagement (Chi & Wylie, 2014). This theory surmises 

that there is a relationship between these overt behaviors and students’ level of cognitive 

engagement (Fredricks et al., 2004). This relationship is because the more a student is being 

behaviorally active, the more likely they are going to be cognitively active (Hilpert & Husman, 

2016). Additionally, cognitive engagement is in part a behavioral time investment, as well as a 

student’s attention and intellectual ability (Astin, 1984). 

2.4 In-class Engagement Operationalized 

Cognitive and learning sciences commonly use the term active learning and other associated 

words such as interactive, and constructive, however previous literature lack a distinct definition 

for what constitutes active learning and how these three words are uniquely different. To this 
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end, Chi sought to define what active learning as it relates to interactive, constructive and passive 

learning activities. In a comparative groundbreaking study, Chi categorizes and defines overt 

learning activities in a framework known as Interactive-Constructive-Active-Passive (ICAP) 

(Chi, 2009).  

The ICAP framework is a protocol that outlines cognitive engagement activities and how they 

link to students’ overt behaviors in the classroom.  The ICAP protocol explains the 

categorization of student behavior to a type of engagement. Because of how the ICAP 

framework gathers information, the process is a theoretical representation of cognitive 

engagement that uses a behavioral metric. ICAP also works to understand the cognitive 

engagement of students to help them learn more complicated school subjects. This acronym is 

set up in this order as a hypothesis that the behaviors at the beginning of the acronym, with the 

first being “interactive”, indicate the most engaging behaviors, while the ones at the end are the 

least engaging (Chi & Wylie, 2014). 

The idea behind ICAP is that students experience greater levels of cognitive engagement and 

consequently a greater amount of learning as they proceed through the different levels of 

engagement from passive to active to constructive to interactive (Chi & Wylie, 2014). This 

means that for a student to be participating in the more engaging category, their behaviors would 

have to subsume those considered less engaging. For example, constructive engagement 

subsumes active engagement because when a student is participating in activities considered as 

constructively engaging, they are more likely to produce outputs that contain information beyond 

that explicitly presented. A student would not likely produce these sort of outputs when just 

engaging actively, but would still be participating in active behaviors in the process (Chi, 2009; 

Chi & Wylie, 2014).  

The ICAP framework identifies and distinctly defines different levels of engagement in the 

classroom and classifies overt behaviors under each of these levels. Chi also connects these overt 

behaviors to underlying cognitive processes of the students (Chi, 2009). The ICAP framework 

assumes that overt behaviors can reasonably represent underlying cognitive processes and this 

assumption can help to explain why one overt behavior is more successful in student learning 

over another (Chi, 2009). While this framework is proposed, there is not a student survey based 

on ICAP to evaluate student engagement in the classroom.  
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In the realm of teaching and learning, the ICAP framework provides an opportunity for 

educators to gauge their instructional practices and their overall effect on student learning. ICAP 

supports the differentiation of learning activities into four unique components each having their 

own direct impact on student learning. The hypothesis of the framework predicts that 

engagement in interactive activities produce the highest level of cognitive processing which is 

more desirable than constructive. Similarly, constructive activities are more beneficial than 

active, which in turn are more beneficial than passive. The hypothesis of the ICAP framework is 

denoted as I > C > A > P. By attending to the various types of learning activities and their 

purported benefits on student learning, ICAP may serve as a measure by which educators 

evaluate their approach to teaching and instructional effectiveness. Chi focused on how much a 

student is cognitively engaged in the classroom by detecting “smaller grained” overt behaviors 

while the student is learning. The classification of these behaviors are as interactive, 

constructive, active, or passive forms of engaging behavior (Chi & Wylie, 2014).  

In the context of ICAP, the different types of engagement correspond to different types of 

overt learning activities in which the students participate during classes. Even though the 

students are learning from a particular source, their behaviors are classified independent of the 

conditions of their learning environment. This means that for qualifying a student’s behavior as 

interactive, constructive, active, or passive, the framework compares learning activities within a 

learning phase as opposed to comparing the student’s behavior to the instructor’s activity (Chi, 

2009). In the ICAP framework, the overt behaviors that are present, or not present, in the student 

are adequate proxies to distinguish between different modes of engagement (Chi & Wylie, 

2014). However, while Chi posits overt behaviors can determine the cognitive engagement of a 

student, this relationship between the two is highly theoretical (Chi, 2009). 

The primary method for evaluating student engagement in the classroom can be the 

observation of overt behaviors. Overt behaviors provide the observer with a concrete set of data 

points that they can refer to and are non-invasive ways to observe student engagement (Chi & 

Wylie, 2014). In addition to being visible, overt behaviors have a frequency of occurrence, and 

researchers can code them to help evaluate learning (Chi, 2009). 

Consequently, it is important to be able to classify a student’s overt behaviors in the 

classroom because of what this can tell the classroom designer. Knowing the differences between 
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levels of engagement based on overt behaviors can help educators in designing their learning 

environment. By understanding how different overt behaviors relate to cognitive processes, 

educators can better understand the learning effectiveness of the classroom (Chi, 2009). To this 

end, the ICAP framework guides the development of an online survey aimed at measuring 

students’ in-class cognitive engagement. Each component (I, C, A, P) of the framework purports 

how knowledge can be co-created, generated, transferred, recalled, activated and received.  

The survey this study seeks to validate is designed to assess students’ self-reported 

engagement during typical interactive (I), constructive (C), active (A) and passive (P) classroom 

activities. The survey designers wrote items, for each component, to evaluate the same concept. 

For example, “I work with other students to understand ideas or concepts regarding course 

content” represents interactive activities. “I consider how multiple ideas or concepts relate” 

represents constructive activities. “I apply current concepts being taught to previous course 

content” represents active activities. “I think about current concepts covered in this course during 

the lecture” represents passive activities. This example demonstrates how students can actuate 

knowledge through the four types of learning activities (explored in more detail next). This 

approach is necessary because cognitive engagement is a latent construct. Research indicates that 

while latent constructs cannot be directly measured (Borsboom, Mellenbergh, & Heerden, 2003), 

“they do have a causal relationship with observed measures” (McCoach, Gable, & Madura, 

2013) which can then be used to identify the latent construct. DeVellis (2003) also suggests 

writing a set of survey items to “span the range of weak to strong assertions of the construct” (p. 

80) to evaluate the relationship between underlying variables. In this case, the underlying 

variables would be knowledge actuation in interactive, constructive, active and passive activities 

as predictors of cognitive engagement. 

2.5 Methods of Assessing Students’ Cognitive Engagement  

Researchers often assess students’ cognitive engagement through direct classroom 

observations, student interviews and educational surveys.  

2.5.1 Direct classroom observations 

Direct observation is a structured technique used to monitor and record student behavior 

based on a pre-set criterion of engagement. This type of observation provides detailed 



11 
 
information about student engagement during moments in time (Mandernach, 2015). For these 

methods, an observer records the overt behaviors of the subjects for time-intervals or by how 

often they occur during the class period. These methods do not interfere with the in-class 

activities nor do they interfere with the behaviors of the students and teacher. In the end, these 

methods will give a quantitative value for how often the teacher or students participate in 

different behaviors (Hora, Oleson, & Ferrare, 2013; Kelly et al., 2005; MasIsaac & Falconer, 

2002).  

Existing direct classroom observation protocol such as the Teaching Dimensions Observation 

Protocol (TDOP) (Hora et al., 2013), STROBE (Kelly et al., 2005), and the Reformed Teaching 

Observation Protocol (RTOP) (Sawada et al., 2002), have been developed to provide information 

about the behavior of students and teachers for improved teaching purposes. However, while 

these protocols are validated instruments for collecting data about classroom instructional 

practices and teacher effectiveness there remains a lack of observation protocols that focus 

intently on students’ classroom behaviors. To this end, this study presents the development of an 

observation protocol to focus directly on students’ overt behaviors as a determinant of their 

engagement.  

Additional field-testing of an observation protocol as well as interviews with students about 

the results of the observations can further promote the accuracy and usability of an observation 

protocol (Hora et al., 2013). 

2.5.2 Student interviews 

Student interviews are crucial in understanding how students think, and to determine student 

misconceptions on a topic as well as distractors (Berardi-Coletta, Buyer, Dominowski, & 

Rellinger, 1995; Ericsson & Simon, 1998; Treagust, 1998). Additionally, they provide 

information for question validity, and can help to indicate why a student answers a question in a 

different manner than intended, or why a student’s answer might fall outside the expected or 

normal psychometric range of responses. Student interviews also are essential in verifying that 

students are interpreting the questions in the intended manner, and are interpreting them 

consistently. These interviews will also verify that the student is answering the question correctly 
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for the right reasons, and if they are answering the question incorrectly, they are for consistent 

reasons (Adams & Wieman, 2011). 

2.5.3 Surveys 

Of all the methods for collecting data about a student’s involvement in the classroom, student 

surveys are very popular due to their low expense and ease of use. Additionally, they can more 

easily assess student cognitive engagement in the classroom, which is purported as not easily 

observable or evaluated. The student can explain how they perceive their classroom experience 

and hint at aspects they would like changed or improved (Carini et al., 2006). Because of these 

qualities, surveys are an efficient option to understand how students are currently engaging in the 

classroom and to identify opportunities where they could engage more. By understanding where 

improvement can occur, classroom designers can target these areas to improve student learning, 

and then later re-assess the students’ engagement through a similar student survey. However, in 

order for this method to be effective, the student survey has to give accurate data in which the 

survey creator and taker have a consistent understanding of each question and what classroom 

conditions it is evaluating. If a discrepancy exists between these two, then using the survey to 

improve learning in the classroom would not be effective. 

Very often, researchers use surveys to measure learning and development for the assessment 

of education programs, and of the 65 percent of college and universities that rely on these sorts 

of measures, most of their information come from surveys (ACE/Winthrop national assessment 

survey results release, 1990). In general, surveys are also an important tool used to evaluate how 

college affects students (Pike, 1993; Sorcinelli, 1991). 

In addition to the guiding principles of the ICAP framework, the cognitive engagement survey 

follows the eight steps of instrument development presented by DeVellis (2003). These steps are: 

1. Identify the construct of interest 

2. Generate the item pool 

3. Determine measurement format 

4. Review initial item pool 

5. Inclusion of validation items 

6. Pilot items 
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7. Evaluate items/scales/instruments  

8. Optimize scale length 

Currently the ICAP Classroom Engagement Survey is going through the iterative process of 

development and modification based on pilot study findings. While the developers of the survey 

have not yet statistically validated the items on the survey, they have conducted other validity 

tests. For example, the survey developers have taken steps to ensure the maintenance of content 

validity and have conducted cognitive interviews with students and faculty to ensure the items 

are unambiguous and their intent is clear. Additionally, the developers of the survey are 

confident that the current state of the instrument has the ability to assess typical classroom 

behaviors that ICAP proposes as indicators of cognitive engagement. The instrument is in its 

second pilot phase and currently an evaluation study is being conducted to explore how the 

survey is being adopted by STEM faculty guided by the sense-making framework (Ironside et 

al., 2017).  

However, since the survey requires students to self-report their engagement based on their 

perception of what the items intended to measure, there lies the concern about the reliability of 

students’ self-report scales. Some studies have reported that while self-report designs are 

beneficial in providing participants with the opportunity to be anonymous and can potentially 

collect large amounts of data in a short period, there are also limitations. The limitations of self-

report surveys are participant bias, social desirability, demands imposed by survey length or 

difficulty and survey overall design and response set (Paulhus & Vazire, 2007). One study 

suggests, “when having individuals subjectively rate their own behavior or situation, it is 

necessary to assess the reliability and validity of these reports” (Rosenblatt & Furlong, 1997). 

Student self-reports are essential to understand student interpretation. This could be how 

students interpret their own study habits, engagement, or understanding of survey questions 

(Winne & Jamieson-Noel, 2002; Winne & Jamieson-Noel, 2003). Student self-reports can also 

validate the reliability of direct observations that could be bias by an observer (Mandernach, 

2015). Additionally, self-reports are necessary for understanding the cognitive processes of 

students. Studies show that there is a relationship between observable behavior and cognitive 

processes; however, it is possible a cognitively engaged student is not participating in observable 
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behavior. Self-report data can give more information that can account for possible error (Hilpert 

& Husman, 2016).  

A concern for the accuracy of student self-reports is the honesty and accuracy of responses 

(Mandernach, 2015). Additionally, while self-reports can determine student interpretation, this 

does not necessarily mean that the student is actually perceiving their own behaviors correctly 

(Winne & Jamieson-Noel, 2002). Generally, students tend to be positively biased in self-reports 

regarding their engagement and study tactics (Winne & Jamieson-Noel, 2003). A study done by 

Pike (1993), considers the possible influence on correlations from the halo effect. The halo effect 

is a theory in which certain behaviors seem to stem from the same fundamentals, but they 

actually just correlate by a single outside factor. The study finds that observed correlations may 

in fact be the result of a halo effect, and conclude that self-reports of learning and development 

should be interpreted very carefully (Pike, 1993). 

Studies of item reliability and validity provides researchers with the ability to determine if 

participants understood what the questions is asking, how well the items characterize the purpose 

of the overall study for which they are designed, and might even address issues associated with 

response bias (Podsakoff, Organ, & Hoskins, 1986). The design of this study is to contribute to 

the rigor of the instrument and to address concerns associated with reliability. This study aims to 

assess the reliability of students’ self-reported engagement during classroom activities and their 

observed engagement. In order to achieve this aim, the following research questions guide the 

study: 

1. How do students’ self-report of in-class cognitive engagement compare with their 

observed engagement? 

2. How do students’ perception of survey items explain patterns between observation and 

survey results? 
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Chapter 3 - Methods 

This study examined students at a public university located in the Pacific Northwest. The 

College of Engineering of the study site reported 7, 254 undergraduate students enrolled. Of 

these undergraduates, about 80% were male and 20% were female. Overall, the university 

reported a total enrollment of 29, 375 students with about 46% of the students as female and 54% 

male. Most students were full-time, and over half of the students were in-state residents. About 

10% of the students were international students. The university offered education in the fields of 

agricultural sciences, business, engineering, liberal arts, public health and human sciences, 

science, and a few other programs. Of all of the programs offered at the university, the 

engineering program was the largest by number of students in the program. The engineering 

program also had more than twice the number of students than the next largest programs offered 

by the university.  

3.1 Class Selection 

The aim of this study was to observe and evaluate the in-class cognitive engagement of 

undergraduate students in an engineering classroom. The selection criteria for the course used in 

the study were an interactive classroom, sufficient supply of students that could volunteer, and a 

professor that was interested in participating in the study. This was necessary so that the 

researcher could conduct direct in-class observations as well as work with the instructor and their 

students to get a better understanding of the types of engagement that occurred in the classroom. 

The research team considered instructors in the college of engineering who would fit the above 

criteria and contacted the chosen participant.  

The class was a junior level thermodynamics course in chemical engineering, with a total 

enrollment of about 150 students. The students met three days a week on Monday, Wednesday 

and Friday for 50-minute lecture sessions, and then an additional day for studio. All the students 

attended the lectures together. However, the students were split into smaller groups to attend 

their studio classes that occurred at different times during the week. Students were required to go 

to both lecture and studio, but for the purpose of this study, the observer only monitored the 

behavior of the students in the lecture. The professor indicated in a preliminary introduction to 

the study that they were interested in their students being a part of a classroom in which they 
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could learn, and wanted to help in this process for improvement. While the professor was willing 

to be a part of the study, they communicated to the researcher that the number one priority was 

that of the students. By this, the researchers and participating professor made a condition that if 

this study became too much of a disruption or distraction to the students’ learning and class 

experience, then the professor would no longer agree to participate. 

Based on the experience of the researchers with this institution, the lecture environment was 

more engaging than was typical for engineering classrooms during this time. While the professor 

normally lectured for a majority of the class lecture period, they also implemented several 

opportunities for students to engage. The professor for this specific class had their own version 

of clicker questions called Concept Warehouse. Concept Warehouse was a program that the 

students connected to via their electronic devices, and it asked them a question in which they 

choose the correct answer from multiple choice options, were given a blank space to explain 

their answer, or both. The professor had the students answer Concept Warehouse problems on 

average about three to five times a lecture period. Once the students had answered the questions, 

the professor displayed the distribution of responses on the board and talked about them with the 

class. If students did not appear to understand the question, the professor gave the students 

another chance to answer after conversing with their neighbor first. Another way in which this 

classroom environment was engaging for students was that the professor frequently asked the 

students questions either looking for them to respond by raising their hands or just looking for 

nods and clarification that students were keeping up with the material. This engagement-

promoting environment provided a prime classroom for this study. 

3.2 Participants 

At the end of the first week of the term, the observer and PI of the study introduced 

themselves to the class, explained the purpose of the study, and requested student participants. 

The observer informed the students of the activities associated with their consent to participate in 

the study. Additionally, the observer and PI of the study informed the students that the observer 

would monitor students during the lecture period and that the goal of the study was to understand 

student activity and behavior in the classroom. The researchers also told the students that the 

study included a survey and an interview about their classroom behavior. The researchers did not 

give the students specific details of the different types of engagement that the observations, 
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survey and interview would examine. They did this to minimize the influence of the researcher’s 

presence on student behavior. The research team posted a summary of this study introduction to 

the class website. 

The walkways in the lecture classroom divided the class into six sections of seating. This 

included three sections in the front of the classroom and three in the back. All of the sections had 

about the same number of seats with the exception of the back middle section, which had about 

double that of the others. Because of this, the researchers of this study split this bigger section in 

half to create four sections of equal size in the back half of the classroom. The observer 

randomly selected four of these now seven sections for student observation. In each of the 

selected sections, the observer monitored the behaviors of three to four students.  

The researchers told students that the observer would come to lecture and sit at the back of 

one of the classroom sections. If students wanted to participate in the study, the researchers 

advised them to sit in close proximity and good view of the observer to increase their chances of 

selection for observation. If students had a strong interest in being a part of the study, they could 

also e-mail the observer ahead of time to express their interest in the study and work out a way in 

which they could be part of the observed students. If too many students chose to e-mail the 

observer, then the observer would select the students on a first-come, first-serve basis.  

The observer came to one of the first lectures of the term and sat at the back of a randomly 

selected section. From here, they chose four students whom they could identify their overt 

behaviors. In the case of a student volunteering through e-mail in that section, this student would 

be a part of the four selected. The observer made this their first day of observations for this 

section. At the end of the lecture, the observer handed each of the three or four students a 

notecard with their section number and assigned student number on it. They then asked the 

students to fill out the notecard with their first and last name, and their e-mail address. The 

observer then sent these students an e-mail with details about the study and asked the students for 

their permission to use the observations made that first day and for their continued participation 

in this study. The researcher repeated this process three more times with three different sections 

of the classroom. 
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Students who consented to be a part of the study agreed in the use of their first day of 

observations as well as three later days throughout the term. They complied to sit in the same 

general location through the term to facilitate consistent observation. Additionally, they agreed to 

take an engagement survey at the end of the term and to follow up with an interview with the 

observer a few weeks after the end of the term. The students each received $40 compensation at 

the end of their participation in the study. This method of selecting students was to increase the 

likelihood that interested students would sit in good view of the observer and consequently the 

observer would select them for observation, and to act as a less intrusive way of selecting 

volunteers.  

From the first day of observation in each of the four sections, the observer recorded the 

behaviors of 16 students. After sending an e-mail requesting their participation in the study, only 

two students declined, leaving 14 students to be a part of the study. During the term, one student 

was absent for the second and third observation, so they were dropped from the study, leaving 13 

students. Only one of these 13 students missed an observed class period for their section, so this 

student had three observation class periods throughout the term instead of four. With the deletion 

of these students from the study, three observed groups included three students and the 

remaining group contained four. 

3.3 Data Collection  

The study collected data through direct classroom observations using a developed protocol, 

the cognitive engagement online survey, and student interviews. 

3.3.1 Direct classroom observations 

From the previous section on participant selection, this study analyzed 13 students divided 

into four different groups dependent on the section of the classroom where the students sat. This 

yielded about 64 data points for the study. Each section had three to four students that were a 

part of the study. On a given day of observation, the observer would only be monitoring one 

section for that day and the three to four students in that section. The observer attended and 

monitored each section four times throughout the term, meaning that the observer was present 

for 16 different lectures of the course. The lecture for the class was 50-minutes long and 
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occurred three days a week: Monday, Wednesday and Friday. Additionally, the length of this 

course was ten weeks long with an additional week at the end in which the final took place.  

One of the goals of this study was to make observations of how students engaged in the 

classroom in a way that was representative of their engagement throughout the term. In order to 

do that, there were three conditions in the selection of dates for observation. The first condition 

was that every section needed to have an observation occur at least once on each of the days of 

the week that the lecture took place. This meant that at least one observation would occur on a 

Monday, one on a Wednesday, and one on a Friday. The purpose of this was to mediate any 

differences that different times in the week may cause for student engagement. The second 

condition was that each of the four observations occurred during each quarter of the term. The 

purpose for this condition was that the observations accurately represented student behavior that 

may have changed as the course went on. The final condition was observations would not occur 

on days when there was an exam. This was because these days would not reflect how a student 

engaged in a lecture environment. The observer randomly selected the dates of observation for 

each section abiding by these three conditions. Additionally, the observer notified the students at 

the beginning of the term of their days of observation to ensure that they were present and sitting 

in the same general area as they were for the original observation on those dates. This 

notification and requirement that students sit in the same general location may have caused some 

problems in that it may have altered how students behaved in the classroom, but it should not 

have altered how they perceived their engagement in the classroom compared to their observed 

overt behaviors.  

On the date of observation, the observer arrived at the class early and sat at the back of the 

section they were observing that day. They did this to be out of sight from the students, to 

minimize distraction, and for their presence to be discrete. To the best of their ability, the 

observer also blended into the classroom and did not interact with the students. Doing these 

ensured the obtainment of more authentic overt behaviors. In addition, the observer did not want 

to compromise the educational experience of the students. From the student selection process, 

the participants were near and visible to the observer. This allowed observations of greater 

quality. The observer would only observe the three to four students in that section on that day of 

lecture.  
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As the students were being observed, there were seven different categories that their 

behaviors were recorded as: (1) Paying attention, (2) Copying verbatim (not example problem), 

(3) Copying example problem verbatim, (4) Writing own notes, (5) Working with another 

student on something course-related, (6) Focused on other course-content (not fulfilled by 

previous categories), and (7) Doing something not course-related. Paying attention involved how 

often students were oriented towards the teacher or the presented material without taking notes, 

talking to other students, or being otherwise distracted. Copying verbatim meant that the students 

were writing everything that the teacher had written on the board onto their own paper using the 

same wording. Copying an example problem verbatim would be if students wrote the solution 

for an example problem word for word as the teacher had in their notes. Writing own notes 

would be if the student was writing something that the teacher did not explicitly write. Working 

with another student on something course-related meant that a student was talking and listening 

with another student in a productive manner with course material at an appropriate time during 

class. Focusing on other course-content was a catchall category, in which students were doing 

anything course related, whether it was at an appropriate time to do so or not, during the lecture. 

For student behavior to be not-course related, the student did not behave within the other 

categories and was likely distracted. A full explanation of the behavior category criteria is in 

Appendix A. 

The full descriptions and qualifications for student overt behaviors to fall under one of these 

seven behavior categories were lengthy and could get a bit complicated. Because of this, it was 

highly recommended that the observer had a printed version of the behavior category criteria 

with them as they make observations. Additionally, it was important for the observer to be 

familiar with this criteria guide to ease the observation process. If the observer were to note a 

new behavior that had not been previously categorized in the criteria guide, the observer should 

take note of it and categorize it using their best judgment. The observer would then add this 

behavior to the guide later so that they were consistent in their observations if this behavior came 

up again.  

To keep record of the observed overt behaviors of the students, the observer created a 

program in Excel that aided them in taking these notes. In this program, the seven previously 

listed observation categories were in columns at the top of the page, with three to four sub-
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columns in each category column for the different students observed in the section. The rows in 

the program were divided into five-minute time interval sections that had sub-rows where the 

observer would mark tallies for instances in time they classified overt behaviors. Assuming that 

the lecture lasted the entire designated 50-minutes, there were ten five-minute interval sections. 

Figure 17 in Appendix A shows a snapshot of this program. The observer used a stopwatch 

during the observation period to keep track of the five-minute time intervals. The clock started as 

soon as the teacher addressed the classroom for the first time, and from there determined the start 

and end of the time intervals. An additional feature of the program was a notes section. The 

intention for this box was that it would be a free space for the observer to make notes of behavior 

that the observation protocol did not foresee or were too specific to be simply marked with a 

tally, as was previously mentioned in this section. This notes section was helpful in identifying 

behaviors outside of those outlined in Appendix A. Additionally, this space gave an area where 

the observer could record general behavior in the classroom, interactions that occurred during 

group work, and how the class responded to the classroom environment. 

When the class began, as indicated by the teacher addressing the classroom, the observer 

started a sequence of student observations. This sequence involved looking at the students for 

that section in an order, one after another, and noting their overt behaviors at instances in time. 

They would look at the first student and note which behavior category that student’s overt 

behavior would fall under in that moment. They then would mark this behavior with a tally in the 

first row of the five-minute interval section in the column of the corresponding category for that 

student in their program. The observer could take up to ten seconds to decide in which category 

the student’s behavior belonged. They would then look to the next student in their sequence and 

note the student’s behavior in that moment, and then would put a tally in the same row and in the 

corresponding column of their program. They repeated this process of observing and recording 

until they had made it through their sequence of students. They would then start back over with 

their first student, and this time would categorize the student’s overt behavior in the next row of 

the five-minute interval. The observer repeated this process until the watch indicated the end of 

the first five-minute interval. They would then stop their observations at whatever part of their 

sequence they were at, and would move to the next five-minute interval in the program. They 
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would then pick up where they left off in their sequence, taking note in this next section. The 

observer repeated this recording process until the teacher indicated the end of the lecture. 

The purpose of the five-minute intervals was to divide the observations into equivalent 

chunks of time. Sometimes it took the observer longer to identify the overt behaviors of students 

and place them into a behavior category, and because of this, there were some times during the 

observation process when less tallies were marked for the students. This lower number of tallies 

was not because the behavior occurred less frequently, but because the observer was slower to 

identify the behavior. The observer used the five-minute intervals to mitigate this problem. In 

each of the intervals, the observer added up the number of tallies for each student under each 

category and divided them by the total number of tallies made for that student during that 

interval. This gave a raw fraction representative of the student’s behavior during those five 

minutes of class. The observer repeated this calculation for every interval of the lecture, and then 

the observer found the average time that the student behaved within a category with respect to 

the lecture period by averaging the raw values of the intervals. By first finding representative 

behavior ratios for equivalent sections of time of the lecture, and then finding the average for the 

entire lecture, the different time segments of the class had equal weight in determining the 

behaviors of the students. To find a fraction that represented how often a student displayed each 

behavioral category in a typical lecture period, the observer averaged the calculated values of the 

four observed lectures for each section and every student.  

There were a few other guidelines that the observer followed when recording the behaviors 

of the students. If the situation arose in which the observer believed the student was displaying 

overt behaviors that would fall into two different behavioral categories, the observer could 

choose to give each of these categories a half tally for this observation instance. The observer 

also took note of when the teacher was going through announcements because for the purpose of 

this study, they did not consider announcements as lecture. Sometimes it was difficult for the 

observer to have a good view of the students. If this was the case, the observer just did their best 

for that lecture period to record the student’s overt behaviors. In the following observations of 

that section, the observer would choose an observation location with a good view of the student 

they had difficulty viewing before. Another important note for the observer to make when 

deciding the behavior category for overt behaviors was to note the context of the classroom. If a 
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student arrived late to class, then the observer would not record any data for that student until 

they did arrive. When the student arrived, the observer would continue their observations as if 

the student had been on time. The time that the student was absent would not affect the average 

amount of time the late student participated in overt behaviors during the class. This applied as 

well if a student was absent for an entire class period. Their total average scores across four 

observations would instead just be across three. 

3.3.2 Cognitive Engagement survey 

In the survey, students assessed their in-class engagement behaviors by choosing one of the 

provided responses that best represented their behavior in the classroom. This end-of-term 

survey was adapted from a larger survey assessing in-class cognitive engagement created by the 

engineering education research team of this university. They created the original survey as a self-

assessment of in-class cognitive engagement guided by the ICAP framework developed by Chi, 

and it was meant to understand the students’ behaviors regardless of the instructor’s action (Chi, 

2009). The altered survey eliminated questions that did not have obvious overt behaviors 

identifiable by the research team. A description of the original survey questions and those used 

for this study is below. 

3.3.2.1 Passive Engagement 

Passive learning was if the student was facing the instructor or the material used by the 

instructor to teach, and appeared to be listening to the information, but they were not 

participating in any other overt behaviors beyond this (Chi & Wylie, 2014). A general definition 

of this would be that overtly, the student was not doing anything (Chi, 2009). In this component, 

the students had the ability to recall facts when assessed in the same context and the extent of 

their learning was a minimal understanding of current concepts. The questions on the survey 

under the passive engagement category were: 

Description: These items should measure knowledge reception 
P1: I listen to lectures without doing anything else. 
P2: I listen to what the teacher is saying and do not do anything else 
P3: I do not think about course content during lecture. 
P4: I focus my attention on things other than course content during lecture. 
P5: I do not write notes during lecture 
P6: I do not pay attention to course content during lecture. 
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Description: These items should measure knowledge recall in identical contexts  
P7: I think about current concepts covered in this course during the lecture. 
P8: I think about previous concepts covered in the course during the lecture. 
P9: I think about solution steps (ways of solving case studies) during the lecture. 
P10: I think about previous solution steps (ways of solving case studies) during the lecture. 
 
3.3.2.2 Active Engagement 

Active learning occurred when the student was able to engage physically with material 

presented to them, and to receive meaning from that material (Bonwell & Eison, 1991). Active 

learning was usually associated with the student exhibiting motor skills or manipulating given 

learning material. Generally, they were just doing some sort of movement while they were 

learning (Chi, 2009).  

Some examples of active overt behaviors were if a student’s gaze was focused on the 

material (Paterson et al., 2007), if a student were copying notes or solutions verbatim or were 

verbally repeating notes verbatim (VanLehn et al., 2007), or if the student summarized notes 

(Brown & Day, 1983; Chi, 2009). While it is true that students could be doing the previously 

listed activities mindlessly, doing these activities engaged the learners more with the material 

than if they were not doing these activities (Chi, 2009). Active engagement also supposed that 

knowledge can be applied to similar contexts and that students overall understanding was 

slightly more than mere retention of facts. For example, a student would be able to solve, on their 

own, problems similar to those presented in class. The questions from the survey that represented 

this component were: 

Description: These items should measure knowledge activation  
A1: I take verbatim (word for word) notes. 
A2: I copy solution steps verbatim (word for word). 
A3: I only copy the notes the instructor writes down. 
A4: I do not add my own notes to the course notes. 
 
Description: These items should measure knowledge application to similar but non-identical 
contexts 
A5: I apply current concepts being taught to previous course content. 
A6: I combine (connect) current concepts with previous course content 
A7: I apply current solution steps (ways of solving case studies) with previous course content. 
A8: I combine (connect) current solution steps (ways of solving case studies) with previous   
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       course content. 
A9: I do not apply course content to previous content. 

3.3.2.3 Constructive Engagement 

Students engaged constructively if they created something new out of given information. 

This new output related to the content the student had information on, but continued beyond that 

explicitly given (Chi, 2009). Constructive engagement was also when meaningful learning 

occurred and the learner actively built a mental model of what they were trying to learn (Mayer 

& Wittrock, 1996). Students could complete constructive activities individually and did not 

require the assistance of another student or instructor (Chi, 2009).  

An example of a constructive behavior would be any time a student explained an answer 

beyond just a yes or no response. Additional examples included note taking (Trafton & Trickett, 

2001) and asking questions (Graesser & Person, 1994; Chi, 2009). Like for active activities and 

was typical for the ICAP framework, a set of overt behaviors defined constructive engagement 

(Chi, 2009).  

Like with active activities, there was an understanding that students could internalize 

constructive behaviors. However, many studies relied on overt behaviors, or external behaviors, 

because internal behaviors were not easily assessable (Chi, 2009). Further evidence that it was 

feasible to evaluate constructive behaviors based on external outputs was that students greatly 

benefitted from externalizing their internal processes. When the students externalized, they 

projected their thoughts onto a canvas in which they could better see their internal processes, 

make further discoveries and reach new knowledge (Chi, 2009).  

When an educator initiated a constructive activity, the student may not have been 

constructively engaged to produce this output. It was, however, more likely for a student to 

generate new and original outputs when this situation occurred (Chi, 2009). The best way to 

understand if a student was producing a constructive output was to investigate the content of 

their outputs (Chi, 2009). This implied that in the constructive component, knowledge 

transferred from one domain to the other. Students possessed the ability to interpret or compare 

their own understanding as they process new information. Consequently, the students had 



26 
 
developed a deeper understanding of current and new concepts. The questions on the survey 

aimed at assessing constructive engagement were: 

Description: These items should measure knowledge generation through note taking 
C1: I take notes in my own words. 
C2: I add my own notes to the notes provided by the lecturer. 
C3: I draw pictures/diagrams/sketches to clarify course content. 
C4: My course notes include additional content to what the teacher provided. 
C5: I add my own content to the course notes during lecture. 
 
Description: These items should measure knowledge transfer to dissimilar contexts 
C6: I consider how multiple ideas or concepts relate. 
C7: I consider how lecture content relates to content from other courses. 
C8: I consider how lecture content relates to course assignments. 
C9: I compare and contrast lecture concepts to concepts from other courses. 
C10: I do not consider how course content relates to other courses. 
 
3.3.2.4 Interactive Engagement 

Interactive behavior denoted constructive engagement between two or more students where 

each students took the time to listen to each other and comment on each other’s ideas (Chi & 

Wylie, 2014). In addition, conversing students must have built on each other’s ideas so that the 

outcome of their conversation was an idea or conclusion that neither could have come up with on 

their own (Damon, 1984; Rafal, 1996). On the contrary, if the student was having a one-sided 

conversation with somebody, then they were not exhibiting interactive engagement behaviors 

because they did not have both members working together to build an idea (Chi, 2009). While it 

was possible that a student could just be working physically with another person to be 

interactive, it was more likely in the learning process that the students were interacting verbally 

(Milrad, 2002). This made sense, because written and spoken communication activities related to 

cognitive learning (Salomon & Perkins, 1998). It was at this level, Chi hypothesized, that 

students achieved and demonstrated the strongest and deepest understanding of course concepts. 

The questions on the survey designed to assess students’ interactive engagement were: 

Description: These items should measure dialogue and constructive interaction with others 
I1: I defend my approach to others when discussing course content. 
I2: I discuss my position with others regarding the course content.  
I3: I ask questions to understand other students’ perspectives when discussing course content.  
I4: I answer questions describing my perspective when discussing course content 
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I5: I explain concepts to others when discussing course content.  
I6: I justify my perspective to others when discussing course content 
I7: I evaluate alternatives with others when discussing course content.  
I8: I do not discuss course concepts with other students. 
 
Description: This item should measure co-creation of knowledge  
I9: I work with other students to understand ideas or concepts regarding course content. 
 

Each item was accompanied by a Likert scale of five options to select which best described 

their personal in-class engagement. The ordinal variables for these problems included, “Not at all 

descriptive of my in-class activity”, “Minimally descriptive of my in-class activity”, “Somewhat 

descriptive of my in-class activity”, “Mostly descriptive of my in-class activity”, and “Very 

descriptive of my in-class activity”.  

Of these questions, only the following 16 questions shown in Table 1 were in this study. 

These chosen questions were distinguishable by overt behaviors, while the other questions relied 

more on the internal cognitive processes of students. Because the observer could not link overt 

behaviors to these questions, they were not in the survey for the purpose of this study. Appendix 

A provides a complete description of the overt behaviors categorized for each of the selected 

questions. 

Table 1. The selected questions from the original survey for the purpose of this study. 

ICAP Classroom Engagement Survey Questions 
Q9 I work with other students to understand ideas or concepts regarding course content. 

Q11 I do not discuss course concepts with other students. 
Q12 I take notes in my own words. 
Q13 I Add my own notes to the notes provided by the teacher. 
Q15 My course notes include additional content to what the teacher provided. 
Q16 I add my own content to the course notes during lecture. 
Q22 I take verbatim notes (meaning word for word directly from the board/PowerPoint 

slide/doc camera etc.). 
Q23 I copy solution steps verbatim (meaning word for word directly from the 

board/PowerPoint slide/doc camera etc.). 
Q24 I only copy the notes the teacher writes down. 
Q25 I do not add my own notes to the course notes. 
Q31 I listen to lectures without doing anything else. 
Q32 I listen to what the teacher is saying and do not do anything else. 
Q33 I do not think about course content during lecture. 
Q34 I focus my attention on things other than course content during lecture. 
Q35 I do not write notes during lecture. 



28 
 

Q36 I do not pay attention to course content during lecture. 
 

3.3.3 Student Interviews 

After the completion of the ten weeks of observation and the cognitive engagement survey, 

the students participated in a one-on-one interview with the observer. At the beginning of this 

interview, the observer sought to hear the student’s raw interpretations of the cognitive 

engagement survey. To do this, they told the student at the beginning of the survey that they 

would begin by going through each question with the student and having the student explain 

their interpretation of the question. The observer would read the question, and the student would 

explain how they interpreted the question. If the student were to seek verification for their 

response from the observer, the observer would not lead the student’s response in any way, but 

would just emphasize again that they wanted to know how the student interpreted the question. If 

the student told the observer how they answered the question and did not explain why, then the 

observer would repeat the question and that they were asking about the student’s interpretation. 

While the student was explaining their interpretation, the observer would take notes and write 

clarification questions that they would ask the student later in the interview. 

Once the observer went through all of the questions with the student, they would ask some 

general questions about the survey, such as if students found it difficult to answer the questions 

or not or if the student liked the survey. These sorts of questions were to see if the difficulty of 

the test or general set up could have influenced their answers.  

After these general questions, the observer shared with the student their results from the 

observed responses compared to the survey responses. Two different plots depicted the student’s 

results. The first plot had the observed and survey responses plotted as two separate lines with 

the question number on the x-axis and the response on the y-axis. The second plot was similar 

except that the questions with negative connotations, such as, “I do not add my own notes to the 

course notes”, were plotted as the opposite value of their raw score. This would mean that if the 

student had responded, “not at all descriptive of my in-class behavior” for a question with a 

negative connotation, it plotted on this second graph as, “very descriptive of my in-class 

behavior”. The reason for this change was so that students could more easily see if their survey 

responses were positively biased. For questions of a negative connotation, a lower score on the 
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Likert scale actually indicated that the student had a more positively biased response instead of 

less. 

When showing these plots, the observer explained the plots to the student, and then asked if 

they had any thoughts as to the correlations or lack of correlations in the data. Again, the 

observer showed the plots to the student without giving direction to ensure a raw opinion from 

the student.  

The last part of the interview was for the observer to go through their notes and clarification 

questions that they had made during the interview or had previously. The purpose of this was to 

understand fully the student’s interpretations and to help fill in parts of the student’s 

interpretation that they may have originally left out. The observer also used this last interaction 

to clarify contradictions in the student’s statements.  

This student interview protocol was consistent with suggestions made for students new to the 

field of qualitative research (Jacob & Furgerson, 2012). Some of the suggested protocols adopted 

by this study were as follows. The student interviews occurred in a quiet, private room and the 

observer recorded the interviews to document properly all of the comments made. Additionally, 

the observer made sure that they had plenty of uninterrupted time blocked off to conduct the 

interview. If the student detoured away from the interpretations of the survey, the observer would 

bring them back and keep them focused on the topic. The role of the observer was mostly to 

listen and understand the perspective of the student. To do this, the observer spent most of the 

interview time just listening and not letting their own experiences and interpretations of the 

survey and the class overtake that of the student. Lastly, the observer made sure to collect 

consent at the beginning of this study to use the information collected in the interviews and 

additionally to have the interviews recorded (Jacob & Furgerson, 2012).  

3.4 Data Analysis 

3.4.1 Interpreting Observations 

The observations made during each five-minute interval converted to a ratio of how often the 

student’s behavior fell under each of the seven behavior categories in respect to the length of the 

lecture period. The number of times that the student was observed to be doing each overt 

behavior category was divided by the total number of observations that were made during that 
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time period to come up with fractions. For example, if the student was observed to be paying 

attention at 12 instances in time during the first five-minute interval, and the observer made 20 

observations of overt behaviors during that interval, the fraction of time that the student was 

paying attention during this time interval was 0.6, or 60% of the time. The observer repeated this 

process for each overt behavior category in every five-minute interval across four observed 

lectures for each student. If the observation were during the beginning or end of the class when 

the teacher was making some sort of announcement, these observations would not count in this 

calculation. The specific calculation for each survey question considered the fractions of time 

students spent participating in certain overt behaviors as is explained in more detail below. 

The reason for converting the number of observations for each overt behavior into a fraction 

was that the number of observations made during each time interval were probably not 

consistent. Assuming that each class period was about 50-minutes long, there would be 40 values 

from every time-interval across four lectures for each overt behavior category for each student. 

The average of these values gave an estimated amount of time that a student spendt in an average 

lecture participating in each overt behavior category. 

The detailed analysis of observed behaviors and the calculation of each observed response 

are below. 

3.4.1.1 Question 9: I work with other students to understand ideas or concepts regarding course 
content. 

The number of times a student is “working with another student on something course-

related” out of the total number of observations made during that time interval. 

3.4.1.2 Question 11: I do not discuss course concepts with other students. 

The number of times a student is doing anything but “working with another student on 

something course-related” out of the total number of observations made during that time interval. 

3.4.1.3 Question 12: I take notes in my own words. 

The number of times a student is “writing own notes” out of the total number of observations 

made during that interval if the student is also not “copying verbatim (not example problem)”, or 

“copying example problem verbatim” during that time interval. If the student is “copying 
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verbatim (not example problem)”, or “copying example problem verbatim” during the time 

interval, then the value for that time interval is zero for this question. 

3.4.1.4 Question 13: I add my own notes to the notes provide by the teacher. 

The number of times that a student is “writing own notes” out of the total number of 

observations made during that interval if the student is also either “copying verbatim (not 

example problem)”, or “copying example problem verbatim” during that time interval. If the 

student is not “copying verbatim (not example problem)” or “copying example problem 

verbatim”, then the value for that time interval is zero for this question. 

3.4.1.5 Question 15: My course notes include additional content to what the teacher provided. 

Calculated the same as Question 13. 

3.4.1.6 Question 16: I add my own content to the course notes during lecture. 

Calculated the same as Question 13. 

3.4.1.7 Question 22: I take verbatim notes (meaning word for word directly from the 

board/PowerPoint slide/doc camera etc.) 

The number of times that a student is “copying verbatim (not example problem)” out of the 

total number of observations made during that interval. 

3.4.1.8 Question 23: I copy solution steps verbatim (meaning word for word directly from the 

board/PowerPoint slide/doc camera etc.) 

The number of times that a student is “copying example problem verbatim” out of the total 

number of observations made during that interval. 

3.4.1.9 Question 24: I only copy the notes the teacher writes down. 

Calculated the same as Question 22. 

3.4.1.10 Question 25: I do not add my own notes to the course notes. 

The number of times the student is doing anything but “writing own notes” out of the total 

number of observations made during that interval. 
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3.4.1.11 Question 31: I listen to lectures without doing anything else. 

The number of times a student is “paying attention” out of the total number of observations 

made during that interval. 

3.4.1.12 Question 32: I listen to lectures without doing anything else. 

Calculated the same as Question 31. 

3.4.1.13 Question 33: I do not think about course content during lecture 

The number of times a student is “doing something not course-related” out of the total 

number of observations made during that interval. 

3.4.1.14 Question 34: I focus my attention on things other than course content during lecture. 

Calculated the same as Question 33. 

3.4.1.15 Question 35: I do not write notes during lecture. 

The number of times the student is doing anything but “copying verbatim (not example 

problem”, “copying example problem verbatim”, or “writing own notes” out of the total number 

of observations made during that interval. 

3.4.1.16 Question 36: I do not pay attention to course content during lecture. 

Calculated the same as Question 33. 

3.4.2 Observation and survey scales 

Students were more likely to choose neutral responses on a Likert scale than the extreme 

choices (Edwards & Smith, 2011), so a conversion scale was used that classified a larger range 

of linear observation data for the middle Likert response. A model that represented this idea was 

a normal distribution.  

The observations depicted the fraction or percentage of time out of the lecture period that a 

student was exhibiting a certain overt behavior, and the survey gave the students five different 

options to choose from on a Likert scale. The percentages used in normal distributions, as well as 
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the standard deviations that divided up the distribution into about five different sections, 

presented a hypothesis in which the quantitative data points could be converted to ordinal ones.  

This study presented the idea that if students exhibited an overt behavior from between 16% 

to 84% of the class lecture period, or within one standard deviation of 50%, this quantitative 

value reasonably qualified as the middle option on the survey, which is “Somewhat descriptive 

of my in-class activity”. To continue with this idea, this would mean that if the student 

demonstrated a behavior between 2.5 and 16% of the time, which is within two standard 

deviations and one standard deviation less than 50%, the student would likely choose, 

“Minimally descriptive of my in-class activity”. If the student performed a behavior between 

about 0 and 2.5% of the time, the student would be likely to choose, “Not at all descriptive of my 

in-class activity”. For 84 to 97.5% of the time, the student would choose, “Mostly descriptive of 

my in-class activity”, and for greater than 97.5% of the time, the student was likely to choose, 

“Very descriptive of my in-class activity”. For this hypothesis, the range of 99.7% for the third 

standard deviation rounded to 100% for simplicity. 

This study did not assume, by any means, that a normal distribution-based model would be 

the best model for converting quantitative to ordinal data for comparison to the student surveys. 

The study just used this model as a starting point. Once all of the data was collected for this 

study, the researchers reviewed the correlations between student responses on the survey and the 

predicted responses. The researchers then altered the percent ranges of observed overt behaviors 

until they discovered the best correlation across all comparisons.  

3.4.3 Statistical Analysis 

The observation data in this study could have been two different types of variables, either 

ordinal or interval. An ordinal variable was data classified into ordered categories that did not 

have a defined difference from one value to the next (Agresti, 2014). Interval data included not 

only the order of values, but a defined difference from one value to the next as well (Black, 

2009). The recording of observation data assumed that student overt behaviors reflected their 

cognitive engagement processes. Additionally, the recording of student behavior was from the 

visual perspective of the observer and was subject to bias and judgement. These conditions 

provided data that did not have distinctly defined values and it was unlikely that there was an 
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equal distance from one value to the next. Because of these factors, this study would consider 

observed data as ordinal variables. 

The survey data consisted of ordinal variables because the questions were on a Likert scale. 

Because of this, the study was comprised of two ordinal variables. When comparing such 

variables, the Pearson and Spearman’s correlation were two possible statistical values to indicate 

their correlation. Both of these correlations gave values that were between negative one and 

positive one. For the Pearson’s correlation, if a value of positive one was given for the values, 

then this means that when one of the values increased, the other also increased and by a 

consistent amount. The difference in a Pearson’s correlation versus a Spearman’s correlation is 

that Pearson’s considers the presence of a linear correlation between two continuous variables in 

which when one variable changed, the other changed by a proportional amount. Spearman’s 

correlation considered the rank of the variables and evaluated a monotonic correlation. A 

monotonic relationship was if the two variables were related and one changed when the other 

did, but not necessarily at the same rate. This ranking part of Spearman’s correlation was that 

instead of comparing the actual values of the variables, their rank from smallest to largest of all 

of the other variables in their category were determined and then compared against the rank of 

the variables in the other category. Spearman’s correlation was to represent a correlation between 

two continuous variables or two ordinal variables, which for the situation of this study made it 

the more appropriate option. Additionally, this study was not necessarily looking for a linear 

pattern in their data, but any pattern that could determine the accuracy of student self-reports. 

Ideally, the observed data and the results of the student surveys would have a high correlation 

and a one to one relationship from the Spearman’s value to show that there was a pattern that a 

student survey could accurately determine or represent how they engaged in certain behaviors in 

the classroom. Because this framework assumed that students were more likely to select central 

options in the survey instead of more extreme options, the correlation value should be higher for 

these converted values than they would be when just considering the raw data from the 

observations. Consequently, the researcher calculated the raw data correlation, as well as the 

correlation from the altered version of the normal distribution model with the different percent 

ranges. Again, this study desired the altered model to have a better correlation than that found 

from the raw data and from the normal distribution model. The observer did this by altering the 
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conditions of the normal distribution model until they acquired the highest possible correlation 

value. 

As was mentioned previously, a range of percentages came from the normal distribution 

inspired method to convert the observations of the students to survey question responses. For the 

“altered” method, this range changed while keeping the ranges symmetric as is with the normal 

distribution model. This would be a change of two factors. The first change would be how far 

away the first “standard deviation” was away from the average, or in this case, how large the 

range would be for the observed values to qualify as the students answering, “Somewhat 

descriptive” of the behavior on the survey. The other factor would be the percentage range that 

would encompassed the second “standard deviation”, or that would divide the survey answers of 

“not at all descriptive” and “somewhat descriptive”, as well as “mostly descriptive” and “very 

descriptive”. By changing these two values, the ideal percentage ranges sought the combination 

that created the highest average Spearman’s values across the answers of all students. This 

strategy yielded an inner percentage range of 74%, and an outer range of 96% to distinguish 

between the predicted answers of the students. The overarching percentage range here was still 

assumed to be from 0 to 100% instead of the slightly smaller percentage range that encompassed 

the third standard deviation in the traditional normal distribution curve. 

Researchers analyzed each question individually because each were likely to have their own 

interpretation that did not necessarily stay consistent from one question to the next. Each of the 

questions would have the survey responses of the students compared with the raw and altered 

method outputs from the observations. For these comparisons, the observer would compute the 

Spearman’s value for each.  

3.4.4 Descriptive Coding of Interview Transcripts 

In the interviews with the students, the observer went through each question with them, one-

by-one, and asked the students to describe their interpretation of the question when they took the 

survey. After the students explained their interpretations, the observer asked them additional 

clarification questions about the class and the student’s behavior in the class. The observer 

recorded these interviews and sent them to a third party for transcribing. After receiving the 

interview transcripts back from the third party, the observer highlighted everything that students 
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said about the first question, question 9, and put it in a separate document for analysis. They 

repeated this process for every questions until they had 16 separate documents for each question 

containing everything the students said about that question.  

With 16 separate documents for each question on the survey, the researcher performed 

descriptive coding to assign summative labels to represent basic topics from individual 

interviews. This coding done throughout the entire document for a question provided an 

inventory of topics from the similar and different things that students expressed about their 

interpretations of the questions in their interviews. The researcher noted the most common topics 

and the most interesting, and presented these findings in the Results section of this document. 

From the interviews with the students, the discrepancies between the survey and observed 

data were discussed to help indicate which parts of the survey were not clear and to hopefully 

yield suggestions that could improve the survey and influence more accurate outcomes in future 

versions. 

3.4.5 Skewness and Kurtosis 

Ideally, the skewness and kurtosis values would represent a normal distribution. Normal 

distribution had a skewness of zero because the dataset was perfectly symmetrical. For kurtosis, 

the normal distribution curve had a value of three. If the kurtosis value was too high, there would 

be more outliers. The importance of these two values was that they explained the shape of the 

data distribution. The skewness of the data could tell the researcher if students tended to a higher 

or lower response, and the kurtosis told the researcher the amount of students that tended towards 

this higher or lower response (Chattamvelli & Shanmugam, 2015).  

For the skewness of each question listed in Table 2 below, these values illustrated the general 

trends of student survey and observed responses. A question with a negative skewness indicated 

that the survey or observed responses were on the higher side of possible responses. This would 

consist of answers like, “mostly descriptive” or “very descriptive of my in-class behavior”. A 

question with a positive skewness indicated that the survey or observed responses were on the 

lower side of possible responses. This consisted of answers like, “minimally descriptive” or “not 

at all descriptive of my in-class behavior”. For a skewness of zero, the survey or observed 

responses were typically “somewhat descriptive of my in-class behavior”. The weight of the 



37 
 
value indicated how far the skew of the data was to one side or the other (Chattamvelli & 

Shanmugam, 2015).  

Kurtosis for each individual question listed in Table 2 below helped the researcher 

understand the strength of the data by identifying the amount of students that responded in a 

particular way and the significance of those who responded differently. A higher kurtosis 

indicated that students answered more consistently, while a lower kurtosis indicated that students 

typically had varied responses. Generally, kurtosis described the general frequency of a response 

around the mode for the data (Chattamvelli & Shanmugam, 2015). 

On average, the skewness for the questions was about 0.13 and the kurtosis was about -0.48. 

This meant that the data was on average, slightly skewed to the right, where the tail of the 

distribution was to the right. With a negative kurtosis, the distribution had lighter tails and a 

flatter peak than that of a normally distributed curve. Overall, the average data was somewhat 

symmetrical. Table 2 displays the results of the skewness and kurtosis analysis for every 

question in the survey. 

Table 2. The measure of symmetry and information about the extremities for every actual and 
estimated survey question as skewness and kurtosis values. 

 
Skewness Kurtosis 

Q9 survey -1.87834 4.507464 

Q9 observed (raw) 1.017339 0.268374 

Q9 observed (altered) -0.1752 -2.36364 

Q11 survey 1.161865 0.434362 

Q11 observed (raw) -1.01734 0.268374 

Q11 observed (altered) 0.175204 -2.36364 

Q12 survey 0.344019 -0.77219 

Q12 observed (raw) 0.69333 -0.75482 

Q12 observed (altered) 1.451132 0.094545 

Q13 survey 0.534474 -1.32043 

Q13 observed (raw) 0.418562 -1.14192 

Q13 observed (altered) 0.175204 -2.36364 

Q15 survey 0.173967 -0.43032 

Q15 observed (raw) 0.418562 -1.14192 

Q15 observed (altered) 0.175204 -2.36364 

Q16 survey 0.67822 -0.75951 

Q16 observed (raw) 0.418562 -1.14192 
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Q16 observed (altered) 0.175204 -2.36364 

Q22 survey -0.4555 0.517408 

Q22 observed (raw) 0.949378 -0.16863 

Q22 observed (altered) 0.261751 2.573155 

Q23 survey -0.05322 0.060938 

Q23 observed (raw) 0.842314 -0.62793 

Q23 observed (altered) N/A* N/A* 
Q24 survey -1.11382 -0.15472 

Q24 observed (raw) 0.949378 -0.16863 

Q24 observed (altered) 0.261751 2.573155 

Q25 survey 0.499037 0.467214 

Q25 observed (raw) -0.55549 -0.53875 

Q25 observed (altered) 0.538593 -2.05636 

Q31 survey -1.23269 0.928571 

Q31 observed (raw) 0.207604 -1.25498 

Q31 observed (altered) N/A* N/A* 
Q32 survey -0.49774 -1.33939 

Q32 observed (raw) 0.207604 -1.25498 

Q32 observed (altered) N/A* N/A* 
Q33 survey 0.849243 -0.58041 

Q33 observed (raw) 0.539096 -1.32977 

Q33 observed (altered) -1.45113 0.094545 

Q34 survey 1.085569 2.277273 

Q34 observed (raw) 0.539096 -1.32977 

Q34 observed (altered) -1.45113 0.094545 

Q35 survey 0.42676 -1.46445 

Q35 observed (raw) 0.320689 -1.14202 

Q35 observed (altered) -0.53859 -2.05636 

Q36 survey 0.610701 -0.77648 

Q36 observed (raw) 0.539096 -1.32977 

Q36 observed (altered) -1.45113 0.094545 
*N/A means that the value could not be calculated because all of the input values were the same 
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Chapter 4 - Results 

In this section, the terms “some” and “most” described student interpretations of the survey 

questions. The term “some” indicated that less than half of the students had this interpretation, 

while the term “most” indicated that more than half of the students had this interpretation. The 

reason for this vague dictation was because the student interpretation was qualitative data and a 

more definitive description of student interviews was not reasonable to report. 

4.1 Common Themes 

There were some common themes that students brought up that were independent of specific 

questions. One of these was that students considered out-of-class behavior even though the 

survey specified it was only asking about in-class behavior. Another theme was that students 

were mostly considering their given opportunities engage in the classroom when answering how 

representative each question was of their engagement behavior. Lastly, students considered some 

questions either highly related or negatively related to one another. Most students said that 

question 9 and question 11 negatively related. Most said that they interpreted questions 13, 15 

and 16 as highly related and some mentioned question 12 as related as well. Most students 

considered questions 31 and 32 highly related, and some students said questions 33 and 34 were 

highly related. These questions are in Table 1 previously shown in the Methods section. 

4.2 Question-by-Question analysis 

In this section, how the students were generally expected to answer each question, how the 

students actually answered, and theories as to why these discrepancies occurred are explained. 

4.2.1 Question 9: I work with other students to understand ideas or concepts regarding course 
content. 

The behavior that we sought to observe for this survey question was how often the student 

was working with a friend or neighbor in a productive manner with the course material. The 

observed response for six of the students was “not at all descriptive of my in-class activity” and 

for the other seven was “minimally descriptive of my in-class activity”. These low responses 

were because the students only talked with their peers in a productive manner during a small 

percentage of the lecture period. For this problem, there was a positive correlation between the 

responses of the students and the observations of their behavior. The raw data illustrated there 
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was a positive correlation with a slope of about 0.02 and the altered data had a slope of about 

0.03. Using Spearman’s ratio, there was a very low correlation of less than 0.1 for raw data and a 

negative value of about -0.134 for the altered data. These correlation slopes and ratios are visible 

in Figure 1 below. 

 

Figure 1. The correlations between the expected responses of the students based on their overt behaviors compared 
to how students actually answered the survey for Question 9: I work with other students to understand ideas or 
concepts regarding course content. 

There were several key perceptions of this survey question. Most of the students noted that 

they considered out of class behavior for this question. For example, one student that considered 

out-of-class group work for this question, defended their position by stating, “we don’t meet 

every single day, but we meet when we need to”, so they believed this question was somewhat 

descriptive of their behavior. Most of the students also mentioned that they worked with a group 

outside of the lecture for this course. Another common perception was that most of the students 

talked about proximity to other students and mentioned that this had a huge factor in who they 

worked with for understanding ideas or concepts regarding course content. For example, one 

student considered for this question, “if I was confused about something, how likely would I be 
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to clarify with somebody”. This student thought about the opportunities they took to work with 

another student as opposed to the amount of time they worked with another student out of the 

entire lecture period. While the class design itself was to be more interactive, there was a conflict 

of perception where students did not know what times they were allowed to talk to other 

students. On the other hand, some students discussed making a conscious effort to work with 

people they already knew by either sitting with them in the classroom and working with them in-

class, or also by working with these students out of the classroom on things like studying and 

homework. Some of the students mentioned concept warehouse problems that they did in class.  

There was not a strong correlation between the observed and survey responses for this item. 

From the interviews with the students, this was likely because the students mostly did not 

perceive their lecture time as an opportunity to discuss with their classmates. For this course, 

group work mostly occurred outside of the classroom, so this was the majority of what the 

students considered when answering this question. There were some opportunities in the 

classroom where the students were encouraged or given the opportunity to talk to their 

classmates about ideas or concepts for the course. If a student was considering this in-class 

opportunity, they just considered how often they took them as opposed to how often they worked 

with other students during the entire lecture period. This would explain why the students 

answered that it was mostly descriptive of their behavior to work with other students to 

understand course content, when observations showed they actually only worked with other 

students for a small fraction of the lecture period.   

4.2.2 Question 11: I do not discuss course concepts with other students 

The behavior that we sought to observe for this survey question was how often the student 

was doing anything besides working with another student on something course-related. The 

observed response for seven of the students was “mostly descriptive of my in-class activity” and 

for the other six was “very descriptive of my in-class activity”. These high responses were 

because the students only talked with their peers in a productive manner during a small 

percentage of the lecture period. For this problem, there was a positive correlation between the 

student responses to the survey and their expected responses based on the observations. The 

slope of the raw data was about 0.02, and the slope of the altered data was about 0.1. For the 
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Spearman’s ratio, there was a weak correlation with the raw data having a value of about 0.4, and 

the altered data with a value of about 0.3. Figure 2 shows these correlations below. 

 

Figure 2. The correlations between the expected responses of the students based on their overt behaviors compared 
to how students actually answered the survey for Question 11: I do not discuss course concepts with other students. 

From the student interviews of their interpretation of this survey question, there were some 

ideas that they agreed upon as well as some outlier interpretations. Some of the students 

mentioned that the student they discussed with was the person sitting next to them. On the flip 

side one student admitted they interpreted this question as to, “discuss the concepts with other 

students that sat around me”. Most of the students recalled that for them this would be not 

discussing, comparing or clarifying ideas. The concept of the role of the teacher emerged from 

some of the participants in that this question would apply if they were not discussing with their 

neighbor when asked to. A common point of agreement among some students was that the other 

students they worked with were part of a group in which they would do most of the activities for 

the class. Even though the survey designed the items to describe in-class activities and 

engagement, some students discussed that they considered out of class work such as studying or 
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homework when answering this question. Conversely, some students considered in class work 

when answering this question. One student stated for this question, “I consider this as strictly in-

class, ‘cause it’s mostly [the professor] just talking, and the occasional concept. Well, not the 

occasional, the very frequent concept warehouse, and then the occasional ‘discuss this with your 

neighbor’”. Some of the outliers, which might have thrown off the results a little bit, were that 

one student admitted not having read the “do not” part of the question, and therefore answered 

the question in a different manner than they intended to. Another student considered that the 

question as a whole referred the entire time students were in lecture because the professor was 

talking for most of the time and there were not many opportunities to discuss with other students.  

The explanation for the discrepancies between the student responses and the expected 

responses were similar to that of question 9. While students were less particular about 

considering out-of-class behavior for this problem, students still mentioned it as an influence for 

their response. Another factor would be that the students just considered when they were given 

the opportunities to work with one another on a concept and how often they seized this 

opportunity. It would make sense that there was not a strong correlation between the observed 

and survey responses because different factors influenced the observed responses and the factors 

the students were considering.  

4.2.3 Question 12: I take notes in my own words. 

The behavior that we sought to observe for this survey question was how often students took 

notes in their own words instead writing notes verbatim. The observed response for ten of the 

students was “not at all descriptive of my in-class activity” and for the other three was 

“minimally descriptive of my in-class activity”. Both the raw and altered data for this question 

had negative slopes. The raw data had a negative slope of about -0.02, and the altered data had a 

slope of about -0.2. The Spearman’s correlation for this question showed no correlation, with a 

raw value of about -0.31 and an altered value of about -0.36. Figure 3 shows these slopes and 

correlations below. 
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Figure 3. The correlations between the expected responses of the students based on their overt behaviors compared 
to how students actually answered the survey for Question 12: I take notes in my own words. 

Some students considered “taking notes in their own words” as writing what the professor 

wrote or what was on the slides or the board verbatim. Some of the students had a contrasting 

interpretation, in which they considered this question to be not writing verbatim. Some students 

considered the question as paraphrasing or interpreting what the teacher was saying and writing 

that down. One student explained that, “If I’m taking notes based on what the teacher says rather 

than copying down work that they’re doing, then I might paraphrase or word it so I’ll understand 

it better when I read it back”. Some students identified the question as adding notes to those that 

the professor had written, and specifically writing something that the professor did not write 

down. A student reported that, “every once in a while I would add something, like he would say 

it and not write it down and so I would just add something”. Some of the students said that they 

took these sort of notes to understand the material better, and some of the students mentioned 

that they were writing down things they thought were important.  
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The students had very different perceptions in what taking notes in their own words meant. 

They thought that it could mean just that they were the one physically writing the notes, that they 

would come up with their own content to add to their notes, or that they would write what the 

professor was but in their own words. Because the students interpreted this question in so many 

different ways that varied from the observed responses, their observed response and survey 

answers did not correlate. 

4.2.4 Question 13: I add my own notes to the notes provided by the teacher. 

The behavior that we sought to observe for this survey question was how often students wrote 

additional notes in addition to writing notes verbatim. The observed response for seven of the 

students was “not at all descriptive of my in-class activity” and for the other six was “minimally 

descriptive of my in-class activity”. The slope for the raw data for this question was about 0.02, 

and the slope for the altered data was about 0.3. The raw data had a weak correlation for the 

Spearman’s rho with a value of about 0.37, but the altered data had a greater correlation of about 

0.6. Figure 4 displays the correlations between the observed and actual survey data below. 
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Figure 4. The correlations between the expected responses of the students based on their overt behaviors compared 
to how students actually answered the survey for Question 13: I add my own notes to the notes provided by the 
teacher. 

Most of the students agreed that adding their own notes to the notes provided by the teacher 

would be if they were annotating the teacher’s notes by writing something not already written. A 

student described this as, “if he’s [the professor] writing something on the board, typically I’m 

taking it word for word, but adding my own things and my own words”. Additionally, some 

students said that they would add their own notes to understand the teacher’s notes better. A 

student described this as, “say there’s this integral, or this derivative, and I would point out this is 

this variable, and here’s where we can go find this in the tables. I would sort of describe to 

myself how I would use the notes or equations that I’d been given”. Some of the students said 

that they considered this to be writing something down that their professor specifically said but 

did not write. Some of the students considered notes provided to be things like slides or anything 

physically provided to the students.  

Many of the students thought about the question as when the teacher was taking notes and 

when, during these times, they were adding more notes. The students also did not necessarily 

consider that they needed to write what the professor was writing to qualify for this question. 

Because the students were considering the given opportunities to add notes instead of just how 

often they were adding notes to the teacher’s notes during the lecture period, this created a 

discrepancy between the observed and survey responses. The students also considered a greater 

range of behaviors to fall under this question category, which additionally created different 

responses to the survey than were expected. 

4.2.5 Question 15: My course notes include additional content to what the teacher provided. 

The behavior that we sought to observe for this survey question was the same as the question 

13. The slope for the raw data was only about 0.02, while the slope for the altered data was a 

little steeper with 0.2. There were medium correlations for the Spearman’s rho for this problem 

with the raw data having a value of about 0.4, and the altered value being about 0.5. Figure 5 

displays these correlations below.  
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Figure 5. The correlations between the expected responses of the students based on their overt behaviors compared 
to how students actually answered the survey for Question 15: My course notes include additional content to what 
the teacher provided. 

Some students perceived that additional content indicated to them using what the teacher 

provided and including additional information or their own substance to their notes. For some 

students, they discussed this additional content as coming from outside sources such as books or 

the internet. One student said that additional content was when they, “would pull outside 

knowledge”. Another perception for some students of additional notes was strategies the students 

used to remind them of things, explain their notes or clarify topics. A student explained this as 

having notes, “on the side saying what the heck this meant during class, and what does this 

represent”. Some of the students identified notes provided as anything the professor had written 

down or slideshow presentations that were accessible. Some of the students said that the 

additional notes would be things that the professor had spoken about or shown on a slide or in a 

concept warehouse problem.  
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Some students had mentioned taking additional notes outside of the classroom, even though 

the question specified that it only considered in-class behavior. In addition, many students did 

not specify if they wrote the teacher’s notes as well as their additional notes when considering 

their response for this question. For the observed responses, the students had to be writing both 

their own notes and the teacher’s notes. The students also talked about their additional notes 

relying on the professor taking notes, which was not necessarily for the whole lecture period. 

They therefore were mostly not considering the amount of time out of the total lecture period that 

they were taking notes, but just when they had the opportunity to add notes because the teacher 

was writing notes. These different understandings of the question likely accounted for the 

discrepancies between the expected and actual survey responses. 

4.2.6 Question 16: I add my own content to the course notes during lecture. 

The behavior that we sought to observe for this survey question was the same as question 13. 

There was a positive slope for both the raw and altered data for this question, with the raw data 

having a slope of about 0.02, and the altered data having a slope of about 0.2. There were decent 

correlations found from the Spearman’s rho with the raw value being about 0.35 and the altered 

value about 0.4. Figure 6 represents these slopes and data correlations below. 
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Figure 6. The correlations between the expected responses of the students based on their overt behaviors compared 
to how students actually answered the survey for Question 16: I add my own content to the course notes during 
lecture. 

Some of the students’ general impression of this question would be their own annotations, 

interpretations, or additional information to the word for word notes of their professor written 

during lecture. Some of the students discussed they would add their own content to better 

understand, or clarify the course notes. One student compared this question to question 13 as, “I 

saw ‘my own notes’, and I’m like, ‘Oh, that could just be anything,’ but ‘my own content,’ I 

might think that’s a little more in-depth”. Another student brought up choosing a different 

answer for this question than the previous ones, even though the student considered the questions 

to be the same, as, “I think it was probably I just wanted to change it up, to be honest. Because I 

read all those as the same. Basically the same question”.  

Most of the students talked about this question in the context of them writing additional notes 

when the teacher presented some sort of notes, and how often they did this. This idea contrasted 

the assumptions behind the observed responses in that the students were considering a smaller 
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period of when of their opportunity to add content as opposed to how often they did so out of the 

entire lecture period. Additionally, the students did not specify that they only thought this 

question to be applicable if they were writing down both their own content and the teacher’s 

notes. Because the students were thinking about how often they did this behavior out of their 

given opportunities and because they likely considered a larger range of overt behaviors to be 

applicable to this question, there were discrepancies in the observed and survey responses. 

4.2.7 Question 22: I take verbatim notes (meaning word for word directly from the 
board/PowerPoint slide/doc camera etc.). 

The behavior that we sought to observe for this survey question was how often students took 

notes verbatim that were not for an example problem. The observed response for one of the 

students was “not at all descriptive of my in-class activity”, for ten of the students was 

“minimally descriptive of my in-class activity”, and for the other two was “somewhat descriptive 

of my in-class activity”. The slope for the raw data was slightly negative at about -0.007, and the 

altered data had a slightly positive slope of about 0.05. There were not good correlations between 

the survey data and the observations for this question with a raw Spearman’s rho of about -0.3, 

and an altered Spearman’s rho of about 0.1. Figure 7 depicts this information below. 
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Figure 7. The correlations between the expected responses of the students based on their overt behaviors compared 
to how students actually answered the survey for Question 22: I take verbatim notes (meaning word for word 
directly from the board/PowerPoint slides/doc camera etc.). 

Some of the students discussed that writing verbatim notes meant they were writing what was 

on the board. Additionally, some students mentioned that this would also include writing exactly 

what the professor was saying. Another perception for some students was that this would be 

writing everything the professor writes. For example, a student explained this as writing, 

“exactly what [the professor] had on the PowerPoint’s and then probably exactly what [the 

professor] had written up on the overhead”. Another student explained that if this question was 

somewhat descriptive of in-class activity it would be, “where half the notes are verbatim, not half 

the lecture period is verbatim notes”. A student with an outlier response admitted during their 

interview that they had read the question incorrectly and that they meant to answer it differently. 

For the majority, the students considered this question as either how much of the instructor’s 

notes they wrote down, or what amount of their notes were verbatim. These types of 

opportunities for note taking mentioned by students were different from the assumptions made 

for the observed responses. The observed responses assumed that the students would consider 
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how often they took verbatim notes out of the whole lecture period, not just when given the 

opportunity. Additionally, the observed responses did not necessarily include students writing 

exactly what they heard their instructor say. Instead, the researchers based the observed 

responses on the assumption that the students would view the instructor’s notes on the board, and 

then copy them verbatim onto their own paper or electronic device. These different perceptions 

yielded contrasting survey and observed responses. 

4.2.8 Question 23: I copy solution steps verbatim (meaning word for word directly from the 
board/PowerPoint slide/doc camera etc.). 

The behavior that we sought to observe for this survey question was how often students 

copied example problems verbatim. The observed response for all 13 of the students was “not at 

all descriptive of my in-class activity”. The slope of the raw data was slightly declining and an 

almost horizontal line with a slope of about -0.0008. The slope of the altered data was zero 

because every expected student response to the question was the same. There was not a 

correlation for this data with a Spearman’s rho for the raw data of -0.02 and no Spearman’s rho 

for the altered data since the expected student responses did not vary. Figure 8 plots this data 

below. 
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Figure 8. The correlations between the expected responses of the students based on their overt behaviors compared 
to how students actually answered the survey for Question 23: I copy solution steps verbatim (meaning word for 
word directly from the board/PowerPoint slides/doc camera etc.). 

* A Spearman’s rho value is not calculable because there is no variance in the expected student responses 

For this question, most of the students considered copying solution steps verbatim for solving 

a problem or example. Some of the students said that this would be if they wrote exactly how the 

professor wrote the solution on the board or the slides. For example, one student described this as 

writing, “everything that [the professor] wrote as [the professor] was solving the problem”. Some 

of the students said that they would copy the solution steps verbatim to use the solution as a 

reference for their studio assignment, homework, or for studying. A common point of agreement 

among some of the students was that a solution step would be an example problem involving 

math, equations, variables, or a derivation. One student explained this as, “sometimes when we 

were dealing with highlighting equation to solve problems, if I was going to write that equation 

down, I would definitely write it down verbatim, that way I could reference it later”. Another 

indicator of a solution step according to some of the students was the inclusion of a drawing.  
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The general perception of this question was that if students wrote the solution steps verbatim 

every time the professor wrote down a solution, then this item would be very descriptive of their 

in-class behavior. Many students mentioned that they did not write down all of the steps, but 

mostly just the steps they believed would be the most useful or that would act as a helpful 

reference later. Generally, students did not consider how often they were writing solution steps 

verbatim out of the total lecture time, but instead considered how often they did so when given 

the opportunity. 

4.2.9 Question 24: I only copy the notes the teacher writes down. 

The behavior that we sought to observe for this survey question was the same as question 22. 

The slopes for this question were negative, with both the raw data and the altered data having 

slopes of about -0.06. The correlations between the observations and the survey data were 

negative as well with a raw Spearman’s rho of about -0.35 and an altered value of about -0.14. 

Figure 9 depicts these correlations below.  
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Figure 9. The correlations between the expected responses of the students based on their overt behaviors compared 
to how students actually answered the survey for Question 24: I only copy the notes the teacher writes down. 

Most students perceived only copying the notes the teacher wrote down as what the professor 

had physically written down during lecture. Some of the students said that what the professor 

already had in slide form would not count for this. Additionally, some of the students discussed 

that for the question they would not be writing their own notes or adding notes. One student 

explained, “I always put down exactly what he [the professor] puts down but I wouldn’t say 

that’s comprehensive of my notes”, indicating that they thought about their note composition, 

and how much of it was just what the teacher wrote down. A similar interpretation discussed by 

another student was, “I took it as I ONLY, as in if he writes something, I’m writing, and other 

than that I’m not writing anything”. This student had similarly understood the question as 

evaluating the composition of their notes. 

The students mostly understood this question as how much of their notes were verbatim from 

what the teacher had written down. Other students considered if they had written everything the 

professor had written or not. Neither of these interpretations were consistent with the 

assumptions made for the observed responses. One inconsistency was that for the observed 

responses, the observer considered how often students copied the notes from the teacher in 

respect to the length of the lecture. Another inconsistency was that the observed responses 

considered copying notes from the slides as copying the notes the teacher writes down, but some 

students disagreed with this assumption. These contrasting ideas about the meaning of the 

question helped to explain the discrepancies between the observed and student survey responses. 

4.2.10 Question 25: I do not add my own notes to the course notes. 

The behavior that we sought to observe for this survey question was how often students did 

anything besides writing their own notes. The observed response for eight of the students was 

“mostly descriptive of my in-class activity”, and for the other five was “very descriptive of my 

in-class activity”. The slope of the raw data was slight at about 0.05, and the slope for the altered 

data was a little greater at 0.3. The correlations for this question were decent with a Spearman’s 

rho for the raw data of about 0.6, and for the altered data at about 0.55. Figure 10 shows these 

correlations below. 
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Figure 10. The correlations between the expected responses of the students based on their overt behaviors compared 
to how students actually answered the survey for Question 25: I do not add my own notes to the course notes. 

Some students discussed adding their own notes to the course notes as taking notes on printed 

out copies of the teacher’s notes. Conversely, most of the students thought this was if they were 

not adding to their teacher’s notes or to what the teacher was saying. Examples of this would be 

clarification notes, or writing anything that the professor had not written. A student gave some 

examples for their perception of this question as, “annotating what I had written, or annotating 

where this particular solution might be used. After I would go look in the book, and see okay, 

this is the section that came from, and here’s the assumptions you have to make that [the 

professor] might not have mentioned”. Another student described their own notes as information, 

“from my own head”. Additionally, some students believed this item addressed adding notes 

from an outside source such as a book or from their homework.  

In the observed classes, it did not appear that the professor ever provided the students with a 

note handout that they could fill out during class, so it was curious that some students mentioned 

this for the question. Some of the students also considered taking notes outside of class, which 
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contrasted with the observed responses that only considered in-class behavior. The explanation 

for the majority of the discrepancies between the observed and survey responses was that the 

students were not considering how often they added their own notes to the course notes in 

respect to the length of the lecture period. Instead, some of the students were just considering 

how often they added their own notes when the teacher provided course notes, and some students 

just thought about if they took notes at all during a class period. These different interpretations of 

the question explain why there were different answers for the observed and survey responses. 

4.2.11 Question 31: I listen to lectures without doing anything else. 

The behavior that we sought to observe for this survey question was how often students paid 

attention during lecture without writing notes or talking to other students. The observed response 

for all 13 students was “somewhat descriptive of my in-class activity”. The slope of the raw data 

was slightly positive at about 0.2, and the slope of the altered data was zero because every 

expected student response was the same. The correlation for the raw data was weak with a 

Spearman’s rho value of about 0.28, and there was not a correlation for the altered data because 

all of the expected student responses were the same. Figure 11 below shows these correlations in 

the data. 
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Figure 11. The correlations between the expected responses of the students based on their overt behaviors compared 
to how students actually answered the survey for Question 31: I listen to lectures without doing anything else. 

Some of the students discussed listening to lecture without doing anything else as not writing 

anything. On the other hand, some of the students considered this item as if they were listening 

to the lecture and doing something else related to the course content, such as taking notes. A 

contrary response from a student was that, “I would try to be engaged as possible, but sometimes 

we would be doing other things obviously besides just lecture in that class”. Additionally, most 

of the students interpreted this question as listening in class or paying attention without checking 

out or being distracted. Some students mentioned not being on devices such as a phone or a 

computer. For example, one student described their interpretation of this question, “so that means 

I’m sitting there and not thinking about other things, I’m not on my phone, I’m not doing 

whatever”. In addition to mentioning not being on their phone, the student brought up cognitive 

processes as a contribution to listening to lecture. 

One of the differences from the observed response interpretation of this item was that some 

students considered doing things course related beyond just listening as “not doing anything 
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else”. Additionally, some students talked about inert cognitive processes, such as thought-

processes, which were not measurable for the observed survey responses. While not explicitly 

stated by the students during their interviews, it was also possible that the students considered 

“listening in lecture without doing anything else” only when there was lecture occurring, not 

when there was something else, such as group activities, occurring. These contrasting 

interpretations could explain the variation in observed and actual survey responses. 

4.2.12 Question 32: I listen to what the teacher is saying and do not do anything else. 

The behavior that we sought to observe for this survey question was the same as question 31. 

There was a positive slope for the raw data with a value of about 0.4. The slope of the altered 

data was zero because the observed responses were all the same. There was a decent correlation 

for the raw data with a Spearman’s rho of about 0.58. The altered data did not have a calculable 

Spearman’s rho because all of the observed responses were the same. Figure 12 below depicts 

this data. 
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Figure 12. The correlations between the expected responses of the students based on their overt behaviors compared 
to how students actually answered the survey for Question 32: I listen to what the teacher is saying and do not do 
anything else. 

For this question, most of the students discussed listening to what the teacher was saying and 

not doing anything else as not writing anything. A student explained this as, “not taking notes, 

just paying attention to what the teacher’s saying and trying to understand it”. Conversely, some 

students said that if they were writing or doing something course-related, this would still apply 

for this question. For example, one student said, “when you’re discussing definition… [it is] still 

not part of something else, because you’re doing part of the coursework”. A contrary response 

from a student was that, “so that means that when the teacher’s talking, I don’t do anything else. 

So when the teacher’s talking, I wouldn’t be on my phone. When the teacher’s talking, I 

wouldn’t be looking elsewhere, writing something else in my notes, or working on other work”. 

Additionally, most of the students discussed this item as listening, paying attention and not 

checking out. Another perception for some students was that they were not on their devices such 

as a phone or computer.  

The one student that arguably had the closest interpretation of this question to that made for 

the observed responses was the student that explained not doing anything else as not looking 

elsewhere, not being on their phone, and not writing anything. The only notable difference was 

that this student specified, “as the teacher was talking”. The observed responses considered if the 

student was listening and not doing anything else regardless of if the teacher was speaking or 

not. Another contrasting interpretation was that of the students who included course-related 

activities for this item. The observed responses considered course-related activities, aside from 

listening, as doing something else. Additionally, the observed responses did not consider the 

inert cognitive processes of students, such as if the student was “checked out” or not, because 

this was not easily observable. These different interpretations could help explain the discrepancy 

in the observed and survey responses for this question. 

4.2.13 Question 33: I do not think about course content during lecture. 

The behavior that we sought to observe for this survey question was how often students were 

doing something not course-related. The observed response for three of the students was 

“minimally descriptive of my in-class activity”, and for the other ten was “somewhat descriptive 

of my in-class activity”. The slope for the raw data was slightly negative with a value of about -
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0.03. The slope of the altered data was slightly positive with a slope of about 0.3. The correlation 

for the raw data was low with a Spearman’s rho of about 0.13, but the correlation for the altered 

data was higher with a Spearman’s rho of about 0.49. Figure 13 displays this information below. 

 

Figure 13. The correlations between the expected responses of the students based on their overt behaviors compared 
to how students actually answered the survey for Question 33: I do not think about course content during lecture. 

Some students discussed this question as not paying attention in class, and maybe 

daydreaming or being distracted. Additionally, some of the students considered this item as 

doing something else, such as being on a device or working on stuff for another class. Another 

perception of some students was that they were just writing verbatim and not actually processing 

the information presented to them. A student explained this as, “just writing down either 

verbatim or just listening to the lecture and not really trying to process the information”. An 

additional example made by a student was that, “I wasn’t trying to just scribble down everything 

that was happening. I was trying to think about let’s remember where this came from, and where 

this might be going”. On the same note, some students discussed their interpretation of this 

question as not thinking about the deep concepts for the course and the contributing material.  
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The biggest difference between the student interpretations of this question and the 

assumptions made when creating the observed responses was that the students talked discussed 

daydreaming, being distracted and processing information. These types of behavior were mostly 

inert, and not always observable. In contrast, the observed responses only considered overt 

behaviors of not paying attention. These overt behaviors did not definitively explain the 

cognitive processes of the students, which could explain the difference in responses here. 

Although the students did not mention it, another possible reason for the discrepancy between 

the observed and survey responses was the situations in which students considered this behavior. 

It was possible that the students only considered how often the thought about course content in 

situations that they believed required a higher level of cognitive process. The differences in 

student and observed interpretations could explain the discrepancies in the data. 

4.2.14 Question 34: I focus my attention on things other than course content during lecture. 

The behavior that we sought to observe for this survey question was the same as question 33. 

There was a positive slope for the both the raw and altered data. The raw data had a slope of 

about 0.6, and the altered data of about 0.4. There were strong correlations for this question with 

both the raw and altered data. The raw Spearman’s rho was about 0.87, and the altered 

Spearman’s rho was about 0.84. Figure 14 shows this information below. 
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Figure 14. The correlations between the expected responses of the students based on their overt behaviors compared 
to how students actually answered the survey for Question 34: I focus my attention on things other than course 
content during lecture. 

For this question, most of the students discussed focusing their attention on other things as 

daydreaming or being distracted. A student described this as, “whether or not I was distracted 

during the lecture”. Similarly, some of the students considered this item as generally not paying 

attention. On the other hand, some students discussed this as being on their computer or on their 

phone. One student gave examples of what they could be distracted by, “things like, especially in 

today’s world with the internet, people bring their computers, some people are just looking at 

stuff, texting, staring at the wall. I don’t know. Drawing. Basically any other distractions besides 

the lecture or the content”. Another perception was that some students said this would be if they 

were focused on non-course-related material, or material for another course. For example, one 

student explained how they interpreted the question, “I took this as not just getting distracted, but 

also from other courses”. This student considered focusing their attention on another course as 

something other than course material.  
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There was a strong correlation for this question between the observed and student survey 

responses, indicating that they had similar interpretations of the item. A contrasting consideration 

was that students discussed daydreaming or being distracted. These mostly internal cognitive 

processes were not observable for the observed responses. With observable items, such as 

looking at electronic devices or at material for another course, both the observed and survey 

responses generally considered these as focusing on things other than course material. Overall, 

the student interpretations of this item were consistent with the assumptions made for the 

observed responses.  

4.2.15 Question 35: I do not write notes during lecture. 

The behavior that we sought to observe for this survey question was how often students did 

anything besides writing notes. The observed response for five of the students was “somewhat 

descriptive of my in-class activity”, and for the other eight was “mostly descriptive of my in-

class activity”. There was a slight positive slope for the raw data with a value of about 0.06. The 

altered data had a slightly steeper positive slope with a value of about 0.2. There was a slight 

correlation between the expected and actual student survey responses, with the raw data having a 

Spearman’s rho of about 0.36 and the altered data with a Spearman’s rho of about 0.53. Figure 

15 shows this information below. 
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Figure 15. The correlations between the expected responses of the students based on their overt behaviors compared 
to how students actually answered the survey for Question 35: I do not write notes during lecture. 

Some of the students discussed not writing notes during lecture as just sitting in class listening 

and additionally, some students specified not writing any notes down either. In contrast, one 

student explained writing notes during lecture as, “anything that’s written down that has to do 

with the class material”. Similarly, some of the students perceived this item as not writing notes 

based on what the teacher was saying. One student explained why they answered this question as 

not at all descriptive of their behavior because, “I wrote notes during every lecture. I have notes 

from every lecture, so that would be why I said not at all”. This student had considered how 

many lectures they took notes in as opposed to how often they took notes during a lecture period. 

Another perception of some students was that they were not writing what was on the board or 

copying notes down verbatim. For example, one student explained this as not, “copying down 

solutions or the notes that the teacher has presented either on the whiteboard, handwritten, or up 

on the slides”. In addition, some students included that they would not be writing any sort of 

additional or clarification notes.  
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The students generally mentioned the same assumptions made for the observation responses, 

but there were some differences. One student’s interview demonstrated that they were only 

thinking about how many lectures throughout the term that they took notes instead of how often 

during a typical lecture period they took notes. Other students considered how often they took 

notes when given the opportunity, such as when the teacher was writing notes or talking about 

course material. These contrasting perceptions of this question helped to explain the differences 

in the observed and student survey responses. 

4.2.16 Question 36: I do not pay attention to course content during lecture 

The behavior that we sought to observe for this survey question was the same as question 33. 

Both the slopes for the raw data and for the altered data were slightly positive with the raw data 

having a slope of about 0.3, and the altered data with a slope of about 0.2. There were weak 

correlations for both the raw and altered data. The raw data had a Spearman’s rho of about 0.38 

and the altered data had a Spearman’s rho of about 0.27. Figure 16 shows these correlations 

below. 
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Figure 16. The correlations between the expected responses of the students based on their overt behaviors compared 
to how students actually answered the survey for Question 36: I do not pay attention to course content during 
lecture. 

Most of the students discussed this question as not paying attention to the teacher or the topics 

talked about in the classroom. For example, one student described their interpretation of the 

question as, “in a class like that it was listening to lecture when it was going on and then also 

engaging in the Concept Warehouse or discussions when those were what was going on”. In 

addition, some students considered “course content during lecture” as the topic or overall scope 

of the class being discussed. Another perception of “course content during lecture” from one 

student was, “the things that he [the professor] was talking about in class, and not necessarily 

other course content”. Some other students discussed this question as daydreaming or being 

distracted. One student phrased this as, “checking out completely”.  

Some of the students just considered for this question when there was an opportunity to pay 

attention in class, such as when the teacher was lecturing. Other students discussed paying 

attention to course-related activities in class as well. For the assumptions made for the estimated 

responses, paying attention included any sort of behavior related to the course material. In 

contrast to the student interpretation, it also considered how often a student was paying attention 

in respect to the length of the lecture period. Otherwise, students generally said that they 

interpreted this question in the same manner as the assumptions made for the observed survey 

responses. 

Overall, students’ self-report of in-class cognitive engagement conflicted with their observed 

engagement. The data did not show a correlation between survey and observed responses for any 

question but one, and the validity of the item was questionable due to the small number of data 

points. The observed responses did not have much variation between students because of the 

students’ dependence on teacher-led activity to engage in certain behaviors. Additionally, 

students generally over-reported their in-class behavior.  

Students typically interpreted the survey questions in a different manner than intended, and 

additionally students did not have consistent interpretations with other students. A common 

pattern for students in most of the questions was that they considered how often they behaved in 

a certain way relative to the opportunities the teacher-led environment gave them to engage in 

this way.  
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Chapter 5 - Discussion 

From the results, there was generally not a significant correlation between the expected 

response of students, and their actual response. Students could not correctly estimate their 

engagement, and they did not understand the survey questions as intended. Ideally, the linear 

best-fit lines for the questions would have a slope of one and a high correlation. For the linear 

best-fit line to have a slope of one, the observed and student responses would be the same. A 

high correlation would mean that the different responses varied together. For example, in a 

positive correlation if the observed response was higher, so was the survey response. Some 

students had consistent interpretations of the questions as one another and common themes 

appeared in the student interviews. These common themes, however, were not enough to denote 

a pattern. Only one survey question yielded a statistically significant correlation between the 

observed and survey responses, then just a few others had slight correlations, and the rest did not.  

Winne and Jamieson-Noel (2003) found that students had positively biased self-reports of 

their study tactics, in which they reported a greater use of study tactics than indicated by traced 

behaviors. The results from this previous study were consistent with students typically over-

reporting their engagement in the ICAP Classroom Engagement Survey. With 16 survey 

questions and 13 students in the study, there was 208 survey responses. Out of this total, 161 

survey responses, or about 77%, of the students had a positively biased self-report. Similarly, 37 

survey responses, or about 18%, of the students reported the same as the observed responses. 

Only 10 of the survey responses, or about 5%, were negatively biased. As mentioned by Paulhus 

and Vazire (2007) in the literature review section of this report, students could choose socially 

desirable responses, interfering with the self-report validity. This inference could potentially 

explain why so many students had positively biased survey responses.  

The greatest difference in student and intended interpretations of the survey questions was 

that the students typically did not consider the amount of time they spent engaging in a behavior 

in respect to the length of the lecture period. It was more common for students to understand the 

question as an amount of time spent doing the behavior in response to the given opportunities to 

exhibit that behavior. An example of this perspective from a student’s response to question 9 

was, “I took it as, of the time when we were asked to talk to our neighbor I generally would turn 

to my neighbors and talk to them”. This student had reported that question 9, “I work with other 
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students to understand ideas or concepts regarding course content”, was very descriptive of their 

in-class behavior because they generally would talk to their neighbors when told to.  

When originally considering the survey in this study, the researcher considered observing 

student behavior based on their engagement opportunities in the classroom rather than as a 

fraction of their lecture time. For reasons of simplicity, the researcher instead decided to mark 

the amount of time students participated in overt behaviors in respect to the length of the entire 

lecture period. It would have been more difficult for the researcher to observe the students as 

well as note the opportunities for engagement that the classroom environment provided. In 

retrospect, noting the opportunities for engagement could have yielded higher correlation values. 

The most likely and reasonable way that these periods of opportunity could have been measured 

would be based on the teacher-led activities. For example, for writing notes verbatim, the 

observer could have instead noted how often student wrote notes verbatim when the teacher 

provided them notes to write down.  

Another contrasting interpretation of the survey was that students considered out of class 

situations when answering some of the questions, even though the survey indicated that it was 

only evaluating in-class behavior. Just before the first question in the survey, it specifically stated 

that the following questions referred to the activities students engaged in during class. 

Additionally, the multiple choice answers for every question ended in the statement, 

“…descriptive of my in-class behavior”. Even most of the questions stated in their wording that 

they were for in-class behavior, yet many students still considered out of class behavior. One 

explanation for this was a brief statement in the opening instruction page under the survey 

information section that was leftover from a previous survey. This statement described that the 

purpose of the survey was to “measure the types of activities students participate in and outside 

of the classroom”. This one error was unlikely to be the influence for the student consideration of 

out of class behavior, especially because most students reported they did not read this first page 

of instruction. It is more likely that for some of the questions, the opportunity to engage in such 

behavior primarily occurred outside the classroom for this course.  

An additional problem with student interpretation was that some students considered their 

general behavior in classroom lectures and not only how they engaged in this particular course. 

Several students had responses during their interviews in which they referred to their 
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engagement in other courses as the reason they answered the question the way they did. This was 

another curious interpretation by the students, because like the in-class behavior criteria, the 

survey explicitly stated in bold lettering that the questions pertained to the lecture period for their 

thermodynamics class. The students could have also assumed that the survey was only referring 

to their behavior in this one class because this was the only class that the researchers observed 

them in for this study. The root of some of this confusion was possibly because students reported 

taking surveys for other classes this same term as well. While taking this survey, students 

reported that they had a hard time remembering which course the survey considered. This 

confusion could have altered the student responses even more because a few students recalled 

that they generally behaved differently in their thermodynamics class than their other classes. 

The emphasis of the study pertaining to this one course was not strong enough for all of the 

students to understand.  

A comment that many students made, consistent with intentions of the observer, was that 

some questions seemed to be asking the same thing even though they had different wording. This 

difference in wording was to see if students would still answer the questions in the same manner 

and if the wording had any influence on their response. Students typically answered these 

questions in a similar manner or the same. Additionally, many students said that they interpreted 

the similarly worded questions to be the same. 

The first set of questions that had the same observed responses were questions 13, 15, and 

16. Seven out of the 13 students gave the same answer for these questions, four students gave 

answers within one response of each other, and only two students gave answers that were within 

two responses of each other. The second set of questions that had the same observed responses 

were questions 22 and 24. Four out of the 13 students gave the same answer for these questions, 

eight students gave answers within one response of each other, and only one student gave an 

answer within two responses of each other. The next set of questions that had the same observed 

responses was questions 31 and 32. Seven out of the 13 students gave the same answers for these 

questions, four students gave answers within one response of each other, and only two students 

gave answers within two responses of each other. The last set of questions that had the same 

observed responses were questions 33, 34, and 36. Four out of the 13 students gave the same 

answers for these questions, six students were only one response off, and three students gave 
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answers within two responses of each other. While students could have given the same answers 

to similar questions even though they interpreted the questions differently, a large number of 

students did not make a distinction between the similar questions, which was consistent with 

observations.  

A smaller, but additional problem for students with question interpretation was that the 

negative connotation of a few of the questions confused some students. In some instances, the 

students did not notice this negative connotation, and because of this, answered the question in a 

different manner than they intended, as was revealed during some of the student interviews. For 

the students that did notice the negative undertone, they were more likely to distinguish this 

question from similar ones of a positive undertone. By this, it is meant that students were less 

likely to just say that this question was exactly opposite of another, than to actually describe how 

they interpreted this question in new words than other questions. This distinction was not as 

common between similar questions of the same undertone.  

The observation protocol depended on the overt behaviors of students to identify their 

cognitive engagement, even though these processes can be inert. One way to mediate the 

shortcomings of evaluating in-class engagement solely from overt behaviors would be to have 

analyzed student notes for the observed classes. The researchers could have reviewed these notes 

for content, and then compared this content to the information provided to the students during the 

lecture. This information could tell more about the student’s cognitive processes by what would 

be required for the students to construct their notes. Reviewing the content of student notes could 

have also verified the observations of students writing notes verbatim, writing their own notes, or 

writing an example problem verbatim. Unfortunately, this analysis would not have helped in 

furthering the understanding of student cognitive processes when they were not writing anything. 

Additionally, reviewing students’ notes from the class would be a more invasive process than 

just observing their in-class behavior.  

A major shortcoming of this study was its size. The study only used 13 students, and this 

gave a minimal number of data points. Correlations in such small amounts had questionable 

validity. Future studies could observe a larger group of students to provide reliable correlation 

values. This larger group of subjects could come from doing the study across multiple terms of 

classes, or by observing a greater number of students at once. To observe more students at once, 
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additional trained observers would be used in this process. With this additional observer, the 

study would need to implement an inter-rater reliability study to ensure that the observers were 

making consistent observations, and were un-biased.  

This study was more informational rather than evidential of hard statistical data for the 

validity of the ICAP Classroom Engagement Survey. The information from this study was 

suggestive to how students interpreted the study and what was not clear to them. Future studies 

could implement changes in the observation protocol and possibly changes in the survey from 

the information above. 
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Chapter 6 - Conclusion 

The purpose of this paper was to evaluate the accuracy of student responses from the ICAP 

Classroom Engagement Survey by comparing them to observations of student in-class behavior. 

Previously, loose definitions of student engagement inspired the developers of the ICAP 

framework to propose distinct classifications of engagement at the four levels of passive, active, 

constructive and interactive. If student interpretation of their own engagement and of the survey 

questions were accurate, then this survey could act as an easy measure of student engagement in 

the classroom. With an understanding of student in-class engagement, classroom designers could 

pinpoint areas of weakness for engagement, and alter their classroom design to facilitate greater 

engagement in the classroom. 

6.1 Limitations and Future Research Directions 

The small number of student participants in this study was a huge deficiency in identifying 

correlations between observed and survey responses. In future studies, researchers should 

observe more students and have them participate in the survey and interviews. With this greater 

amount of information, patterns and correlations in the data would be more valid. Additionally, 

this larger amount of data could help identify outliers in the data. Other limitations included that 

the observer could only identify student cognitive engagement from their overt behaviors. The 

observer was also taking note of three to four students in a lecture and not from the best 

viewpoint of each student, which limited how accurately they could record student overt 

behavior.  

Another limitation to the study was that the observer was experienced in a different discipline 

of engineering than the observed class, and they did not have to take a thermodynamics class for 

their discipline. This made it more difficult for the observer to identify the parameters of the 

class and what activities the teacher instigated, such as if the teacher was presenting the students 

with an example problem or not. The number of observers was another limitation of the study, 

because ideally there would be more than one to eliminate observer bias. With additional 

observers, they could have made more observations and observed more students, allowing a 

greater data for this study.  
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Many additional topics could be studied that were beyond the scope of this paper. One of 

these would be to study the influence of nationality in the understanding of survey questions. The 

University of this study reported 1,653 international students out of 8,530 students in the College 

of Engineering for Winter term of 2017. This large group of students could provide interesting 

information about the difference in interpretation of survey questions between international and 

non-international students. Additional topics would be to understand the influence of gender, 

age, ethnicity, year in school, and student background on the results of this study.  

While this study did not find a significant correlation from the ICAP Classroom Engagement 

Survey between observed and student responses, it did point out possible changes for the 

observation protocol and possibly for the survey itself.  

6.2 Implications 

In terms of the observation protocol, this study suggested that the observer takes note of the 

opportunities given by the teacher-led activity for students to participate in the behaviors defined 

by the ICAP Classroom Engagement Survey. Additionally, future research should increase the 

number of student participants to provide a sufficient number of data points for valid statistical 

analysis.  

For the ICAP Classroom Engagement Survey, this study suggested a few changes that would 

have alleviated some discrepancy in student understanding of the questions. Future versions of 

this survey should create a stronger emphasis or take a different approach in informing the 

students that the survey questions pertained to their in-class behavior in one particular class. 

Another suggested step was to re-evaluate the wording of questions that assessed similar 

behaviors in the classroom. The purpose of this would be to ensure students interpreted the 

questions in the same way.   

These changes could improve the consistency of student responses and interpretations of the 

survey questions, as well as provide a more precise observation of student in-class activity. 

Additionally, with a larger study, statistical analysis would be more valuable in determining the 

validity of student self-responses to the survey.  

This research has helped make progress in the field of engineering education and in 

identifying engagement behaviors. With the full development of the ICAP Classroom 
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Engagement Survey and sufficient evidence in the validity of the student self-reports, this survey 

would be an effective tool in identifying classroom engagement. Many classrooms could 

implement this survey as a tool to identify current student levels of engagement and identify 

underlying cognitive processes. From this information, classroom designers could pinpoint weak 

areas of engagement and make the necessary changes to increase engagement and consequently 

learning in the classroom. 
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Appendix A: 

For the observations in class, the observer looked at the overt behaviors of the students and 

categorized this behavior into one of seven behavioral categories. They recorded these behaviors 

in an Excel program, with a snapshot of this program shown in Figure 17 below. 

 

Figure 17. A snapshot of the Excel program used to record the overt behaviors of students during a lecture period. 

A brief description of the recorded codes from the observations are shown in Table 3 below, and 

the detailed descriptions are described after that. These defined behavioral categories were 

available to the observer to use during class when they made observations. 

Table 3. The seven codes for observation and a brief description for each. 

Code Description 

Paying attention 

Students oriented towards the teacher or the 
presented material without taking notes, 
talking to other students, or being otherwise 
distracted. 

Copying verbatim (not example problem) 
Students are writing everything the teacher 
has written on board on their own paper using 
the same wording. 

Copying example problem verbatim 
Students are writing the solution for an 
example problem word for word as the 
teacher has in their notes. 
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Writing own notes 
Students write something the teacher does not 
explicitly write. 

Working with another student on something 
course-related 

Student talking and listening with another 
student in a productive manner with course 
material at an appropriate time during class. 

Focused on other course-content (not fulfilled 
by previous categories) 

Students are doing anything course related, 
whether at an appropriate time or not, during 
the lecture. 

Doing something not course-related 
Students do not behave within the other 
categories and are likely distracted. 

 

Paying attention 

The student is sitting oriented towards the teacher, the teacher’s display of the PowerPoint 

presentation, an example problem that the teacher is solving on the board, or towards their own 

printed out version or version of what is on the board on their electronic device. They are 

maintaining an orientation towards the teacher or with the material that the teacher is presenting 

to the class, (this could include their eyes being oriented towards a handout that the teacher has 

provided, or information the teacher is presenting printed out or opened on their electronic 

device). The student is not participating in any activity such as note taking, writing, typing, 

talking to other students, or being on their phone. Additionally, if another student is asking or 

answering a question in response to the teacher, and the student is oriented towards this student, 

the teacher, or the relevant material, this would also count as paying attention. If the teacher asks 

a question in which they expect the students to answer immediately by raising their hand, 

answering aloud, or writing down the answer, the student does not necessarily need to comply 

with this action to be paying attention. If the teacher is talking to a student about the question, the 

student could be paying attention to either the student or the teacher.  

Another good way to see if a student is paying attention is to note their response when the 

teacher asks a question. If the student responds, seems to be thinking or is still paying attention, 

it is likely that the student was previously paying attention when the teacher asked the question. 

If the teacher asks a question or requests a response from the students and they respond by 

raising their hand, this would be the student paying attention. Even if the teacher is going over 

something like a previous exam problem or something that the students covered in a class lab, 
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things that would not necessarily be considered lecturing, if the student is still displaying 

behaviors of paying attention during this time, then this would count under this category. 

Copying verbatim (not example problem) 

The student has his or her own sheet of paper, tablet or computer in which they are recording 

notes by writing or typing. This recording has to occur with regular orientation towards the 

presented notes followed by a similar amount of time in which the student is writing or typing 

notes. Another identifying factor would be that the hand motions of the student writing would be 

consistent to that of the teacher. For example, if the teacher were drawing a figure on the board, 

the student’s hand would not be moving from line to line and left to right, but would be making 

the motions required to draw the same figure. Additionally, a sign that the student is taking notes 

verbatim is when the teacher is writing notes and the student is writing directly following the 

teacher or in a time shortly following when the student can see what the teacher has written. 

Another indicator of a student copying notes verbatim, would be that when they are writing and 

look up at the notes on the board, they immediately put their head back down and continue 

writing. Considering short-term memory capacity, if the student goes longer than 10 seconds do 

without looking at the board, the student is writing their own notes (Phye & Pickering, 2006). If 

they never looked at the board, the student is writing something not related to the course. If the 

student is still writing notes verbatim even though the teacher has started another in-class 

activity, the student is still writing verbatim even though at that moment in time their behavior 

does not relate to what the teacher is doing. If the student were writing notes verbatim from the 

board that the teacher has previously written, this behavior would count as writing notes 

verbatim. Another indicator that the student is taking notes verbatim is to note if their arm is 

moving. This is something that might be more helpful when a student is sitting in a lecture hall 

and is difficult to observe.  

Another way in which the student could be copying verbatim that was not for an example 

problem was if the teacher provided a fill-in-the-blank paper for the students to fill out while 

they were going through notes. The student has a handout that either they printed and brought 

with them to class, the teacher handed out during class, or that they have opened on a digital 

device that they can edit. This handout has fill-in-the-blank notes, which is evident by the 

presentation of this note sheet that the teacher displays through a display tablet or document 
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camera. Another indication would be if the student very selectively writes or types notes. It 

should not be assumed that if the teacher provides the handout, the student is using it because it 

is possible that the teacher provided a handout of the partial notes but the student does not have 

access to it during class. 

The teacher might not necessarily be writing the notes, but could be presenting the notes in 

increments. By this, the teacher could be slowly revealing the notes by uncovering them in 

sequence, similar in pace as if they were writing them.  

Copying example problem verbatim 

A problem that the students already had time to work through or that they have had on an exam, 

would not count as an example problem. Therefore, reviewing an exam would not count under 

this category. An example problem would include given properties, applied equations, and input 

values used to get an answer.  

The student is copying the example problem verbatim if they have their own sheet of paper, 

tablet, or computer in which they are recording the steps of the problem by writing or typing. 

This recording pairs with regular orientation towards the notes presented by the teacher followed 

by a similar amount of time in which the student is writing or typing notes. This behavior is 

similar to copying notes verbatim. Another indicator that the student is taking notes, and is 

something that might be more helpful when a student is sitting in a lecture hall and is not easy to 

observer, is to note if their arm is moving. 

Writing own notes 

The student has their own sheet of paper, tablet, or computer in which they are recording notes 

by writing or typing. These notes are not being copied from the board verbatim, but are instead 

being written in a student’s own words either while the teacher is writing notes, shortly after the 

teacher has written notes, or while the teacher is lecturing to the class. This means that the 

student could either just be summarizing what the teacher is writing on the board, they could be 

writing notes based on what the teacher is saying and not what they are writing, or they could 

just be writing their own notes that would not necessarily need to be while the teacher is 

speaking or writing notes. A general note for a larger lecture when it is more difficult to see if 

students are writing or not, is to note if their arm is moving. 
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If the student was taking notes by summarizing, they would most likely be taking notes while or 

shortly after the teacher is writing notes, but they would not have regular orientations towards the 

teacher or their notes to writing their notes on their paper. This is to say that the student would 

not be looking at the board just long enough to read a section of what the teacher has written, 

remember the content, and then write it on their own paper, and followed by repeating the 

process. They would be writing notes more sporadically. It is possible that the student would be 

mostly just listening to the teacher with the majority of their orientation towards their own notes 

because they were writing notes based on what the teacher was saying.  

If the student is just writing their own notes, they may or may not be writing what the teacher is 

writing. Either they might be adding additional content to the teacher’s written notes by taking 

notes based on what the teacher is saying, or other notes related to the course material. This 

behavior would also likely occur if the student were writing when the teacher is not currently 

writing, or has not recently written anything that the student would still be copying down. 

The student may not be taking notes on their own sheet of paper or digital device, but they may 

be writing additional notes on a document provided to them by the teacher. One of these could be 

that the teacher provides a handout of partial notes that the student can to add additional notes. 

For this, the student would have a handout that either they printed and brought with them to 

class, the teacher handed out during class, or that they have opened on a digital device that they 

can edit. This handout has fill-in-the-blank notes, which the teacher indicates by displaying this 

note sheet through a display tablet or document camera. The student would be likely writing their 

own notes when they are writing on this sheet during times when the teacher has not just “filled-

in” a blank spot, or if the student is writing longer than the teacher did to fill in that blank. It is 

possible to indicate this by looking at other students in this class to see if they are all writing at 

this time, or if just this student is writing. If just this student is writing, it is likely that the student 

is writing his or her own notes in addition to what the teacher is writing. It is possible that the 

teacher provides a handout of the partial notes but the student does not have access to it during 

class, so the student is not necessarily using the handout just because the teacher provides it. If 

they do not have this handout but they take more notes than the fill-in-the-blank handout 

answers, this would be writing additional notes. 
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Similar to the student adding notes to the ones given in the fill-in-the-blank style would be if the 

teacher provides their PowerPoint presentation and the student has it either printed out or opened 

on their own digital device in which they can annotate the slides. The student must be writing or 

typing on the printed PowerPoint slides themselves, on a separate sheet of paper or on an 

equivalent electronic form. It is possible that if the student is not writing on the PowerPoint 

slides, either electronically or by hand, that they are just trying to copy the slides verbatim. This 

is especially true if the teacher does not give the students access to these PowerPoint slides. 

Therefore, if the student were displaying behaviors similar to that of copying notes verbatim, this 

is not an additional notes behavior.  

If the teacher is working through an example problem, the students could be writing their own 

notes during this time. The students will show signs that they are thinking about and working on 

the problem by having the same materials available to them that the teacher is using (examples: 

an open textbook, a calculator out). The student may be interacting with their materials in a 

similar way that the teacher is, by referring to the text when the problem requires a code or 

equation, or by typing on their calculator when somewhat complex calculations are required at 

that step of the problem. If no exterior materials are required to solve the problem, the student 

must have minimal orientation towards the teacher, and use only the teacher’s work as a 

reference as they type or write on their own paper or device. If the student is writing notes that 

do not fall under the category of writing solutions directly from the board, and they appear 

related to the problem, this could also qualify as solving along with the teacher. If the writing of 

the students seems to correlate with the question asked by the teacher, then this would count as 

the students writing their own notes, even though it is in response to an example problem.  

When students are taking their own notes, they will mostly be looking at their own page, but they 

do have to be oriented towards the teacher and looking up at the teacher or the material being 

covered, at least enough to indicate that they are still engaging in the lecture. Otherwise, it is 

likely that they are writing about unrelated material, or that they are doodling. 

Working with another student on something course-related 

While a student is talking to someone in their group or a neighbor, it is important to look at their 

facial expressions if possible. If when the teacher presents a problem for students to work on and 
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the students appear focused, it is likely they are on task. If they seem to be laughing and joking 

around, they are most likely not on task. 

If the student asks a question to a peer about a relevant topic to what the teacher is talking about, 

this would be working with another student on something course-related. If a student is asking a 

peer a question, they will look like they are discussing briefly with the other student while still 

paying attention to the material presented in the class. Additionally, their movements and facial 

features will match those expected from asking a question about a classroom topic. If a student is 

talking to another student and laughing, looking at an unrelated material, or is not motioning 

towards the board, teacher or material being used to solve the example problem, this would not 

be considered course related behavior. 

If the instructor presents the students in the class with a clicker question and the students are 

discussing with their peer/s once the question is available to them, it is likely that they are 

working with this student on the course-related problem. It is also important to look for signs of 

the student talking about things that are not course-related, like if they are laughing or do not 

seem at all focused on the clicker question by not looking at the board, their course material, or 

their clicker device. It is important to note that the student may not need the entire time provided 

for a clicker question, and may finish up early and start doing other things. Similarly, if the 

teacher expects the students to raise their hand in response to a topic or question, and the student 

is discussing with their peer/s in what seems to be a productive way before raising their hand, 

this would be working with another student on something course-related. 

The student could be discussing ideas or concepts within a group, or working on a problem, 

when given the opportunity to do so. The observed student would actively be participating and 

speaking within their group, but they would also allow for other members of their group to 

speak. When other members of their group are speaking, they are orienting themselves toward 

that member and are actively listening. For working on a problem, the student would still be 

openly communicating with one or more other students throughout their work on this problem. 

They may spend some time on their own where they are not working with another student, and 

this time would be the student working on their own. When the students check in with the other 

members of their group by comparing answers, asking questions, or confirming work, this would 

be working with others. Two or more individuals conversing, followed by physical work, and 
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then followed by additional conversing will mark this behavior. If the student in the group were 

just copying the problem from another source verbatim, this action would not be working on the 

problem with a peer. The student could be talking about possible answers to a question presented 

by the teacher with their peer(s). The student would be talking to another student as well as 

listening to another student about the question. They are visibly interacting for a brief time and 

look to be considering the topic brought up by the teacher because they are either viewing the 

board, the teacher and/or the notes. These students cannot be distracted by their phones or be 

oriented away from the teacher as if they are not paying attention to the material being covered 

and they are talking about other things. These students may or may not respond to the teacher’s 

question. 

Focused on other course-related content (not fulfilled by previous categories) 

One of the main “other” categories would be that the student was working alone on course-

related problems. One of these situations would be if the student was answering a clicker 

question but working independently. The student would either have a separate device that is just 

used for answering clicker questions, or they would have their phone, computer, or other 

electronic device opened up to an online service in which they can input their answer to the 

question. The student will use this device after looking at the board or the question on their 

device long enough to read and understand the question and options, and they will click a button 

on their device to answer, or fill in a given space to write a response. Even if the student does not 

answer the clicker question during the provided time, if the student is working on a clicker 

question independently during the time then this would be working on this activity. 

The student could still be working on a problem on his or her own even if it is not necessarily a 

clicker question. The student would be using the materials required to solve the problem given to 

them, such as calculators, textbooks and notes. They would not be interacting with other students 

during this time because that would fall under the previous category of working with a peer, but 

they are actively writing and using their materials. If the student were just copying the problem 

from another source verbatim, this action would not be working on the problem, but would count 

as the student copying the example problem verbatim.  
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If the student asks a question to the teacher and not their peer(s), and the question that the student 

asks is about a similar topic to the class discussion, this would count as the student asking a 

content-related or clarification question to the teacher. The question can bring new information 

not previously explained, or the student can ask the teacher to repeat or explain already discussed 

information. This content would be more obvious because the student would be asking the 

teacher a question aloud across the classroom. 

 


