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ABSTRACT 

 

 

 

The purpose of the study was to examine the effects of two self-regulated learning 

strategies, assigning achievement goals to students (process or outcome) and self-monitoring 

of learning, on students’ computer skill achievement and self-efficacy beliefs. Moreover, the 

study sought to identify the effect of students’ initial goal orientations and interest in learning 

on their achievement, self-efficacy, and use of learning strategies. Participants in this study 

were 96 college students enrolled in four sections of an introductory course in educational 

technology. Students’ ages ranged between 18 and 20, and majority of the students were 

females. Students’ initial goal orientations, self-efficacy beliefs, their use of learning 

strategies, and interest in the subject matter were examined using the relevant sub-scales 

from the Motivated Strategies for Learning Questionnaire (MSLQ). Students’ skills in 

writing simple and complex search statements for Internet search engines were measured 

using a 12-item posttest.  

Multiple regression analysis was used to test the main and interaction effects of the 

independent variables on the study’s dependent measures. Three regression models, one for 

each dependent variable, were computed. Results of the study partly supported the 

hypotheses on the positive effect of goals and self-monitoring on the dependent variables of 

the study. Goals and self-monitoring had appositive effect on student’s computer skill 

achievement on complex posttest items. However, the effect of goals and self-monitoring on 

computer self-efficacy and the use of learning strategies was not consistent with the 

hypothesized effect. Moreover, the hypotheses concerning the positive effect of interest and 

goal orientations on the dependent measures were not fully supported. Students’ interest had 

a positive effect on students’ computer self-efficacy and use of learning strategies, but its 

effect on complex computer skill achievement was not significant. Goal orientations did not 

have a significant effect on any of the dependent variables. Limitations concerning the 



 xiii

methodology and results of the study and implications of this study for learning and 

instruction were discussed and suggestions for future research on computer skill learning, 

self-regulating learning strategies, and motivational variables were provided. 

 

 

_________________________________
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CHAPTER 1 

INTRODUCTION 

 

 

An observer of today’s job market will notice that securing a professional position is 

becoming increasingly difficult as the world progresses into the twenty-first century. Major 

employers and corporations that were born in the early years of 1900s are now in a scaling 

back or merging state, terminating full-time position employees in favor of self-employed 

specialists. Employees can no longer expect to remain with one establishment throughout 

their working years; they must expect to change work over the years. As technological 

advances provide increasingly efficient ways to minimize labor, workers will be required to 

attain new skills as their current skills become obsolete and demands for new specializations 

rise (Schwartz, 1996). In spite of these changes in the work environment, there is an 

increasing concern that students are graduating from schools without sufficient computer and 

technology skills to enter the workforce. Such concern has ignited research efforts that are 

aimed at exploring ways to address perceived deficiencies in current school curriculum.  

To ensure economic success, workers in the twenty-first century must be lifelong 

learners, and the key to their success, and most likely economic survival, will be adaptability.  

Workers need to master cognitive and behavioral skills that facilitate the transfer of learned 

skills to the workplace. In addition, they need to adopt the characteristics of successful 

corporate structures, achieving goals, managing their own activities, and providing their own 

guiding motivation (Schwartz, 1996).  

Unfortunately, students who leave today’s schools are joining a work force that may 

not absorb and carry them to a guaranteed retirement pension. To become successful and 

productive, a worker is required to evaluate environmental conditions accurately, set realistic 

goals based on that evaluation, and take actions that facilitate the attainment of those goals. 
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His or her success will depend on the ability to persevere in the face of challenges and 

obstacles, to determine appropriate activities to accomplish tasks, and to control behaviors 

when faced with competing interests and demands. These essential skills are known as self-

regulating strategies. The assumption cannot be made that school graduates possess the 

essential self-regulatory capabilities (Schwartz, 1996). To explore options for facilitating the 

development of self-regulation among young as well as old individuals, the question being 

addressed by educational researchers and theorists is: can schools teach students how to 

become independent self-regulated learners? This study addresses this question by examining 

the effects on students’ achievement of using self-paced, systematically designed 

instructional materials that incorporate a variety of self-regulative learning strategies. The 

study examined the relationship between learners’ motivational orientations, their use of the 

self-regulative learning strategies, and achievement. 

What is Self Regulated Learning? 

Self-regulated learning has been defined as the degree to which learners are 

metacognitively, motivationally, and behaviorally active participants in their own learning 

(Zimmerman, 2002,1986). Self-regulated learners employ a variety of cognitive and 

metacognitive strategies to achieve learning goals, and they approach learning tasks 

strategically (Corno & Mandinach, 1983; Paris & Oka, 1986; Pintrich, 1989; Zimmerman & 

Martine-Pons, 1986). They also employ resource management strategies such as selecting or 

arranging aspects of the physical environment to support their learning and to manage their 

time effectively (Pintrich & Garcia, 1991). In addition, they are more likely to seek peer or 

teacher assistance if they find themselves having learning difficulties (Pintrich & Garcia, 

1991; Zimmerman & Martinez-Pons, 1986). Moreover, self-regulated learners are motivated 

learners who report having high self-efficacy, positive attributions, and an intrinsic 

motivation to learn (Borkowski, Carr, Rellinger, & Pressley, 1990; Pintrich & Garcia, 1991; 

Zimmerman & Martinez-Pons, 1990). 

By contrast, students who have been described as low in self-regulation do not use as 

many cognitive and metacognitive strategies, nor do they use these strategies as often as their 

high self-regulating counterparts (Pintrich & Schunk, 2001; Pintrich, 1989; Pintrich & 

Garcia, 1991; Zimmerman & Martinez-Pons, 1986). With respect to their motivation, 
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students described as low self-regulators have low self-efficacy and an extrinsic motivation 

to learning (Zimmerman, 2002; Zimmerman & Martinez-Pons, 1990; Pintrich & Garcia, 

1991). Furthermore, low self-regulating students are not as academically successful as those 

described as high in self-regulation.  

Research conducted over the last ten years has consistently found a significant 

positive correlation between academic achievement and self-regulated learning among 

elementary, high school, and college students, including graduate students (Mandinach & 

Corno, 1985, Lindner & Harris, April 1992; Pokay & Blumenfeld, 1990; Pintrich, 1989; 

Pitrich & De Groot, 1990; Zimmerman & Martinez-Pos, 1986). The conclusion drawn from 

this research is that self-regulated learners’ superior performance is due to their possession of 

information-processing skills, referred to as the “skill” component of self-regulated learning, 

combined with particular motivational orientations, referred to as the “will” component of 

self-regulated learning (Pintrich & Schunk, 2001; Pintrich, 2000; Pintrich & De Groot, 1990; 

Zimmerman, 1990). 

In the classroom, teachers easily identify self-regulated learners as students who self-

initiate their activities and are usually persistent in their learning efforts. These students are 

confident in their approach, resourceful in solving problems, and utilize appropriate 

strategies. They are also usually able to react appropriately to their own learning outcomes by 

taking necessary actions to improve future performance (Zimmerman, 2002, Zimmerman & 

Martine-Pons, 1988). Major questions that were addressed in this study concern the 

possibility of effectively incorporating self-regulated learning strategies into instructional 

materials, and the degree to which such materials might have an impact on regular students. 

How to Develop Instruction That Promotes Self-Regulation? 

Developing instruction that facilitates self-regulated learning is difficult, and 

determining whether or not this covert process has been affected is even more difficult 

(Zimmerman, 1998). However, educators advocate the need for, and support the 

development of, instruction that will allow learners to utilize the highest form of cognitive 

engagement that they can use to learn in the classroom (Good & Brophy, 1995).  

The classroom studies that have been conducted have produced inconsistent results 

with regard to the effects of using self-regulatory strategies (e.g., having students self-
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monitor their work while focusing on different types of achievement goals) and, for the most 

part, have studied subjects who are not known to be self-regulated learners (i.e., learning 

disabled, or low achieving) (Harris, 1986; Maag et al., 1993; Sagotsky et al., 1978; Sawyer et 

al., 1992; Schunk, 1983; Trammel et al., 1994, Lan, 1995; Schunk, 1995). The inconclusive 

results indicate a need for research on self-regulated learning that can be generalized to a 

large, typical student population. Moreover, additional research is needed that examines the 

role of students’ motivational variables, such as interest and goal orientations, in promoting 

students’ achievement and use of self-regulatory learning strategies.  

Researchers and theorists (e.g., Zimmerman, 2002; Pintrich & Schunk, 2001) are 

increasingly supporting the importance of teaching classroom students self-regulation skills. 

The general concern over the quality of education in many nations highlights the need for 

teachers and instructional materials to emphasize with students the importance of performing 

well in the classroom and transferring this performance to the work setting. Applying the 

research findings on self-regulation, self-efficacy, goal setting, and self-monitoring to the 

classroom may enable teachers as well as instructional designers to teach low achieving 

students how to behave and think like higher-achieving, self-regulated students. Thus, 

teachers and designers may be able to help narrow the gap that widens between lower and 

higher-achieving students as students advance through grade levels.  

In order to improve the learning skills of students, it is important that educators 

identify learning strategies and motivational conditions that promote self-regulated learning 

among students. The purpose of this study was to examine the effects of two self-regulated 

learning strategies, assigning achievement goals to students (process or outcome) and self-

monitoring of learning, on students’ computer skill achievement and self-efficacy beliefs. In 

addition, the study sought to identify the effect of students’ initial goal orientations and 

interest in learning on their achievement, self-efficacy, and use of learning strategies. 

Although studies adopting the social cognitive perspective to self-regulated learning 

(e.g., Schunk & Ertmer, 1999; Schunk & Zimmerman, 2001; Zimmerman & Kitsantas, 1999) 

have demonstrated the advantages of training students on using self-regulatory learning 

strategies, our understanding of self-regulation is limited because it is restricted to examining 

the effect of a single motivational factor, self-efficacy, that is defined as students’ 

perceptions about their competence in a given domain. According to the social cognitive 
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perspective (Bandura, 1986), before starting a new learning process, students’ initial self-

efficacy beliefs have an effect on their achievement, and after completing instruction these 

efficacy beliefs will change depending on whether the students felt confident that they could 

perform the tasks being taught. Pintrich (1989) acknowledges that while examining self-

efficacy as an important mediator to academic achievement provides an answer to the 

question “Can I do the task?” the question of “Why am I doing the task?” is ignored. Other 

researchers such as Alexander (1995), Nicholls (1990), Pintrich (1989), and Schiefele (1991) 

have proposed that this latter question can only be addressed through studying the effect of 

students’ interest in a topic and their initial goal orientations on their use of learning 

strategies and achievement. 

Nicholls (1990) suggests that researchers should concentrate on students’ feelings 

about the value of what they are studying rather than on how competent they feel about what 

they are doing. However, according to the social cognitive perspective, people with the same 

set of skills may “perform poorly, adequately, or extraordinarily depending on their beliefs of 

efficacy” (Bandura, 1990, p. 315). In contrast to Nicholls’ general view of academic 

competence, self-efficacy is considered to be domain specific in that it is defined as students’ 

beliefs that they can perform in a particular task domain. According to this view, a student 

may have high self-efficacy in one academic domain such as history but have low self-

efficacy in a different domain such as learning computer programming.  

The emphasis on self-efficacy as the key to understanding student motivation 

(Pajares, 2002; Zimmerman & Martinez-Pons, 1992) offers only a partial explanation of self-

regulated learning because of its focus on students mastery experiences in a particular 

domain (that is, experience in which students have successfully completed similar tasks in 

the past). In other words, the social cognitive perspective would most likely not be able to 

predict or explain how students would employ learning strategies in domains in which they 

have little or no experience. For instance, a student about to enter college may chose to study 

a course in computer literacy and to employ learning strategies to understand the course 

because he finds it interesting, rather than because he has been successful in studying 

computers in the past. In this case the student’s beliefs about why he is studying computer 

literacy, rather than his beliefs about whether he can be successful at studying computers, 

may offer a more reasonable explanation of why he would employ learning strategies to 
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understand the course (Schwartz, 1996). At the college level, students can choose to follow 

specific programs in the science or arts. Within each program, they most likely take a number 

of core courses, but they are also free to take the electives of their choice from within their 

own program or from other programs as well. Research has shown that interest in a particular 

topic or subject is positively correlated with the frequent use of cognitive or metacognitive 

strategies (Pintrich & Garcia, 1991; Pokay & Blumenfeld, 1990; Schiefele, 1991).  

Nonetheless, interest alone cannot completely explain students’ willingness to employ 

learning strategies at the college level (McWhaw, 1997). Research has shown that even when 

students have more freedom to pursue courses of study that interest them at the college level, 

they may have learning difficulties. The main reasons students report for their difficulties are 

a lack of motivation and organization (McWhaw, 1997). Yet, college life places special 

demands on students because they are faced with more choices and control in the college 

environment (Pintrich & Garcia, 1994). Students also receive less feedback from instructors 

on their performance because feedback is often limited to a few assignments or tests during 

the semester (Zimmerman, 1995). Therefore, if students are to be successful at the college 

level, they need to be able to regulate and control their motivation as well as possess the 

necessary learning strategies to process the vast amount of information they are presented 

with in their courses.  

One possible explanation for the difficulty in performance among college students 

may be due to other motivational influences on their use of learning strategies. In addition to 

interest, research has demonstrated that students’ initial goal orientations or the personal 

goals students adopt as they approach different learning tasks influence their use of learning 

strategies (McWhaw, 1997). Pintrich and Garcia (1991) found that college students who had 

an intrinsic goal orientation to learning used more learning strategies more often than 

students who had an extrinsic goal orientation to learning. According to Pintrich and Garcia, 

students who adopt an intrinsic goal orientation to learning focus on mastery, challenge, and 

understanding of the material. By contrast, students with an extrinsic goal orientation to 

learning focus on grades, rewards, or approval from others. Thus, in addition to examining 

student interest, it is important to understand how students’ goal orientations influence their 

achievement and use of learning strategies. 
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The general expectancy-value theory of self-regulation (Pintrich, 1989; Pintrich & 

Garcia, 1991; Pintrich & Schrauben, 1992) proposes that interest (or task value) and goal 

orientation are two important motivational components that facilitate students’ use of 

learning strategies and may affect student achievement. This model provides an explanation 

of how each of these motivational components, interest and goal orientation, affect students 

employment of learning strategies. Therefore, in addition to examining the effects of 

assigning achievement goals for students and self-monitoring, students’ interest in the topic 

being learned and their initial goal orientation were examineded in this study to better 

understand the conditions under which self-regulatory learning strategies produce the most 

favorable outcomes.  

It has been suggested that goal orientation may guide the general direction of the 

behavior of the student, while interest may influence the strength or intensity of this behavior 

(Pintrich & Schrauben, 1992). However, this understanding does not offer an explanation of 

how and why this influence might occur. Does this mean that when students adopt an 

intrinsic goal orientation and have high interest in a topic, they will be more willing to 

employ learning strategies and achieve better than students who also have high interest in the 

topic but have an external goal orientation to learning? What happens when students have 

low interest in a topic? What goal orientation is most beneficial to employing learning 

strategies when interest is low? This study addressed these questions by examining the 

interaction effect between students’ interest in the subject matter and their initial goal 

orientations on academic achievement, self-efficacy, and use of learning strategies.  

In summary, since the general expectancy-value theory includes both interest and 

goal orientation as important factors affecting students’ use of self-regulated learning 

strategies, this study, in addition to examining the effects of assigned goals and self-

monitoring, also examined the effects of students interest and initial goal orientations on 

student use of learning strategies, self-efficacy, and achievement. In the next chapter a more 

thorough examination of the two theoretical perspectives on self-regulated leaning, social 

cognitive and task-value, is presented.  

In conclusion, based on what has been said, the purpose of this study was to examine 

the effects of assigned achievement goals (i.e., encouraging students to adopt process or 

outcome goals), and student self-monitoring of learning on student computer skill 
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achievement and self-efficacy. These self-regulative learning strategies were embedded into 

a self-paced, print based lesson on constructing effective search statements for Internet 

search engines using the Boolean operators AND, OR, and NOT. Furthermore, this study 

examined the effect of students’ initial goal orientations (extrinsic or intrinsic) and their 

interest in the topic being learned on their use of self-regulatory learning strategies and their 

achievement.  

More specifically, the independent variables of this study were the type of goal 

assigned to students (process goals versus outcome goals) and the self-monitoring condition 

they were assigned to (monitoring present or absent). In addition to these two independent 

variables, students’ initial goal orientations and interest in the subject matter were examined 

using the relevant sub-scales from the Motivated Strategies for Learning Questionnaire 

(MSLQ) designed by Pintrich et al. (1991). The dependent variables of the study were 

students’ simple and complex computer skill achievement as measured by a posttest, 

students’ reported computer self-efficacy scores, and students reported use of self-regulated 

learning strategies. 

Major Research Questions 

This study addressed the following major research questions in the context of using 

systematically designed instructional materials to learn how to use Boolean operators to 

construct effective search statements for Internet search engines: 

Research Question 1: What are the effects of the type of the assigned achievement goals 

and the presence or absence of self-monitoring on students’: 

a. Computer skill posttest achievement. 

b. Reported self-efficacy beliefs. 

c. Reported use of learning strategies. 

Research Question 2: What are the effects of students’ interest in the subject matter and 

their initial goal orientations (intrinsic or extrinsic) on their: 

a. Computer skill posttest achievement. 

b. Reported self-efficacy beliefs. 

c. Reported use of learning strategies. 
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Research Question 3: How does students’ interest in writing effective Internet search 

statement and their initial goal orientations change the effect of the assigned achievement 

goals and the presence/absence of self-monitoring have on: 

a. Computer skill posttest achievement. 

b. Reported self-efficacy beliefs. 

c. Reported use of learning strategies. 

Significance of the Study 

The majority of the research conducted to date on the effect of self-regulatory learning 

strategies has examined self-regulated learning from a social cognitive perspective in which 

students’ self-efficacy beliefs were viewed as the most significant motivator for learning 

(Bandura, 1997, Zimmerman, 2002). It has been established that this approach does not offer 

a full explanation of self-regulated learning because self-efficacy only focuses on students’ 

mastery experience and does not take into account other motivators, such as students’ interest 

and initial goal orientation, which may influence learning and students use of learning 

strategies (Pintrich, 2001).  Previous research on the effects of self-regulatory strategies on 

achievement (e.g., Schunk & Ertmer, 1999; Schunk & Zimmerman, 2001) highlighted the 

importance of future research that examines the effect of motivators other than self-efficacy 

on students’ achievement and their use of self-regulatory learning strategies. This study is 

important because it contributed to the existing literature by examining the effect of assigned 

goals and self-monitoring as well as the influence of students’ interest and initial goal 

orientations on students’ achievement and use of self-regulated learning strategies.    

This study is also important because of its practical implications for instructional 

designers who will be developing instructional or training materials for schools and 

corporations. Results from this study will add to the existing repertoire of learning strategies 

that designers might incorporate into their instructional materials. If proven effective, setting 

achievement goals as well as self-monitoring strategies will be integrated into instructional 

materials to promote better student academic performance. Moreover, results from this study 

will assist instructional designers in understanding the conditions under which these learning 
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strategies yield the most favorable results. For instance, this will produce a clearer picture of 

which goal condition does self-monitoring have more positive effects.  

Finally, since much of the research on self-regulation, self-monitoring, and goal setting was 

conducted with samples of young children, athletes, or at risk or special education students 

(e.g., Zimmerman & Kitsantas, 1999; Schunk, 1997; Schunk & Swartz, 1993, Bandura1982), 

and because there is a lack of research on self-regulatory processes among postsecondary 

students during academic learning (Schunk & Ertmer, 1999), this study, by employing a 

sample of college level students, is an important addition to the literature. The use of this 

sample would broaden our understanding of the conditions under which various self-

regulatory strategies yield the most favorable results. Moreover, this study utilized 

instructional materials that focus on computer related skills, a skill set that has not been 

examined extensively in previous research on self-regulated learning, and which is a critical 

skill set for today’s students.   

 

 

_______________________________ 
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CHAPTER 2 

REVIEW OF THE LITERATURE 

 

 

 

This review starts with a historical overview of self-regulated learning that is 

followed by a presentation of the main concepts of self-regulation from the social cognitive 

and expectancy-value perspectives. Moreover, this chapter presents theory and research that 

explores the relationship between self-regulated learning, self-efficacy, academic 

achievement, assigned achievement goals, self-monitoring, which are the main variables 

explored in this study.  In addition to reviewing the literature on these variables, research on 

student interest and goal orientations and their effects on students’ use of self-regulated 

learning strategies is presented. From this literature review it became evident that while 

research has demonstrated that assigned achievement goals and self-monitoring are important 

components of self-regulated learning, there is a lack of research on how these two 

components work together under varying levels of interest and different goal orientations to 

influence students’ use of self-regulated learning strategies. In addition to examining the 

interaction between goal setting and self-monitoring, this study looked at the relationship 

between students’ motivational variables (interest and goal orientation) and students’ use of 

self-regulated learning strategies.  

Historical Overview of Self-Regulated learning and Motivation 

Self-regulated learning is a multifaceted construct that is situated at the intersection of 

numerous domains of research such as motivation, cognition, and metacognition (Alexander, 

1995). A close examination of the self-regulation literature reveals that the research on self-

regulation that has been conducted during the last ten years can be viewed as an evolution of 

work that began in the early 1970’s on the influence of learning strategies on students’ 
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academic performance (Brown, Bransford, Ferrara, & Campione, 1983). Although these 

early studies showed that students’ performance on specific learning tasks improved 

substantially after training in cognitive strategies such as rehearsal, categorization, and 

elaboration, students did not continue to use these strategies on their own in different 

situations. The results of these studies led researchers to consider alternative explanations for 

students’ failure to use these strategies on their own and across a variety of situations 

(McWhaw, 1997).  

In the mid-1970’s, researchers began focusing on the concept of metacognition 

(Flavell, 1971; Flavell & Wellman, 1977), which was defined as an executive control process 

that involved planning, monitoring, and regulating or overseeing the use of cognitive 

strategies (Brown et al, 1983; Driscoll, 2000). Subsequently, some researchers in the early 

1980’s recognized that poor academic performance could also be the consequence of one’s 

feelings about oneself as a learner, or one’s feeling about particular learning tasks rather than 

just a failure to employ cognitive strategies (Brown et al, 1983). In other words, students’ 

motivation to learn was recognized at this time as a key factor in explaining performance on 

learning tasks. 

Models of Self-Regulated Learning  

Two decades of research on academic self-regulation lead to the development of 

different models that incorporate the various processes and affects of self-regulated learning 

(Puustinen & Pulkkinen, 2001). A complete model of self-regulated learning should 

incorporate cognitive strategies and metacognitive strategies, referred to as a “skill” 

component, and motivational components or “will” components (Pintrich & De Groot, 1990; 

Zimmerman, 2000; Zimmerman, 1990a). The theories or models of self-regulated learning 

that include all three of these components; cognitive strategies, metacognitive strategies, and 

motivation are the phenomenological model (McCombs, 2001), the social cognitive model 

(Zimmerman, 2000), and the general expectancy-value model (Pintrich & Schrauben, 1992). 

While these three models all include cognitive and metacognitive strategies, they differ on 

which motivational components they include in their models. A brief examination of the 

different motivational components will be presented later in this chapter. Schunk and 

Zimmerman (2001) provide a more comprehensive look at the different models of self-
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regulated learning, and they also provide a critical review of the strengths and weaknesses of 

each model of self-regulation. 

Other models of self-regulated learning are not presented here because they do not 

include all the three main components of self-regulated learning. In other words, they do not 

include cognitive, metacognitive, or motivational components. These models are the 

Vygotskian (Rohrkemper, 2001), the constructivist (Paris, Brynes, & Paris, 2001) and the 

operant (Mace, Beliore, & Shea, 2001). More precisely, The Vygotskian model 

(Rohrkemper, 2001) puts more emphasis on how children develop “inner” speech to help 

them take charge of their own emotions, motivation, and thinking. The model also focuses on 

and how significant others in the child’s life such as parents or teachers can influence the 

development of this “adaptive” learning. While this model acknowledge the importance of 

motivation and thinking in learning, the model does not define the precise nature this 

motivation nor does it elaborate on what is meant by thinking. 

The constructivist model (Paris, Byrnes, & Paris, 2001; Paris & Newman, 1990) 

focuses on the development of self-regulation in children, but unlike the Vygotskian model, 

it provides a more complete explanation of how self-regulation develops over time with 

respect to children’s motivation and strategy use. In this model, self-regulation is considered 

to be multi-faceted and includes several components, which are personal theories that 

children develop over time about their self-competence, effort, academic tasks, and 

strategies. Furthermore, according to this model, children’s personal theories about schooling 

are an integrated and coherent set of beliefs that motivates action. Yet, a perceived weakness 

in this model is that it does not indicate how students’ personal theories of self-confidence, 

and effort affect their personal theories about academic tasks or employment of learning 

strategies to accomplish these tasks (McWhaw, 1997). In other words, the constructivist 

model of self-regulated learning did not differentiate between the “skill” and “will” 

components of self-regulated learning. Another perceived difficulty with the constructivist 

approach is that it does not define the strategies it includes in its model as either cognitive or 

metacognitive (Schunk & Zimmerman, 2001).  

Finally, the operant model focuses only on the covert behavioral strategies that 

students use during learning and does not take into account metacognitive strategies 

(McWhaw, 1997; Schunk & Zimmerman, 2001). Further, this model suggests that student 
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feelings about particular topics or tasks are not relevant or important motivators for academic 

performance. This model also assumes that all behavior is motivated by the environment or 

the external reinforcement the learner comes into contact with after a certain behavior (Mace, 

Belfiore, & Shea, 1989).  

Phenomenological Model 

The phenomenological model of self-regulated learning incorporates both a “skill” 

and “will” explanation of the development of self-regulated learning. The phenomenological 

approach is based upon the assumption that the experience of consciousness and of self are 

real and that an individual’s perceptions, cognitions, and emotions, are considered to be the 

primary influence on the way information is processed, interpreted, and acted upon 

(McCombs, 2001). 

From this viewpoint, the “will” component is defined as a self-actualized state of 

motivation which is based upon the following: (a) self-system awareness and value, (b) 

personal self-development and self-determination goals, (c) affect and mode. The “self” 

generates this motivation through the evaluation of the personal meaningfulness and 

relevance of the learning activity with respect to an individual’s personal goals, which is 

similar to the definition of interest. This self also generates this motivation through the 

individual’s beliefs about his/her own competencies and abilities, which is similar to the 

concept of self-efficacy. These beliefs about the self are both global and domain specific. The 

global beliefs can be defined as the individual’s beliefs and perceptions of their ability to 

direct and control their cognition, affect, motivation, and behavior in learning situations in 

general (McCombs, 2001). The domain specific belief is defined similarly but with respect to 

a particular learning situation or context. According to the phenomenological perspective 

(McCombs, 2001), how an individual performs in a specific learning situation or domain is 

dependent upon his/her global beliefs as self-regulated learner. 

The metacognitive and cognitive strategies that students employ in different learning 

situations are considered to be “under the direction and control of the self-agent, which 

defined as a generative, uncontaminated consciousness that is by nature, goal directed and 

purposeful in nature” (McCombs, 2001). When an individual develops a healthy self-system, 

academic self-regulation will also develop. The self-system and self-regulation cannot 
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develop naturally if hindered by environmental or genetic factors. However, the 

phenomenological model (McCombs & Marzano, 1990) does not specify the nature of these 

genetic or environmental factors. Still, one can infer what these environmental factors maybe 

from the interventions proposed by McCombs and Marzano (1990) to support the 

development of the self-system within the classroom. 

McCombs and Marzano (1990) recommend that students be provided with 

opportunities for choice and decision making within the classroom and with challenging 

tasks that stimulate their curiosity. Moreover, classrooms need to be structured to emphasize 

non-competitive goal structures and encourage students to adopt process goals rather than 

outcome goals. 

 These two motivational components, the students’ feelings about the task and the 

goal structure of the classroom are important components that support the use of cognitive 

and metacognitive strategies (McCombs & Marzano, 1990). The difficulty with the 

phenomenological model is that it does not explain why providing students with interesting 

and challenging tasks and a supportive goal structure within the classroom leads to the 

development of a healthy self-system and self-regulation, while the absence of these 

motivational components leads to the development of a defective self-system (Schunk & 

Zimmerman, 2001; McWhaw, 1997). If the argument that a healthy self-system can only 

develop under perfect motivational conditions is accepted, does this mean that students who 

are not provided with challenging and curiosity-provoking tasks on a regular bases develop a 

faulty self-system? Does this mean that students whose classroom focus on outcome goals 

where grades are a major part of their evaluation can never develop a healthy self-system? In 

most of today’s classrooms, students must work on tasks that are not challenging or 

personally meaningful to them, and much of their academic activities are evaluated through 

the use of grades (McWhaw, 1997).  

This study did not adopt phenomenological view as a guiding model because in this 

model students’ motivation to employ learning strategies in a given situation depends on 

their global beliefs as self-regulated learners, and the theory does not offer a comprehensive 

explanation of how these global beliefs develop (Schunk & Zimmerman, 2001). 
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Social Cognitive Model 

The social cognitive model of academic self-regulation (Zimmerman, 2000, 2001) is 

based on the general social cognitive theory developed by Bandura (1997, 1986). Bandura 

proposed that people’s behavior is a product of self-regulated and external sources of 

influence. The social cognitive model of self-regulated learning includes various self-

processes such as metacognition, and motivational beliefs such as self-efficacy (Zimmerman, 

2002). The social cognitive model defines self-regulated learning as learning in which 

students are metacognitively, motivationally, and behaviorally active participants in their 

own learning process (Zimmerman, 1986). 

Zimmerman (1986) envisioned a triadic view of academic learning upon which he 

based his definition of self-regulated learning. This triad includes self-processes, 

environmental influences, and behavioral influences each acting upon each other in a 

reciprocal manner (Zimmerman, 2000,1989b; Schunk, 1989; Puustinen & Pukkinen, 2001). 

Each node of this triad is composed of several different factors or variables that are also 

believed to be reciprocally interdependent (Zimmerman & Martinez-Pons, 1992). One node 

of this triad involves personal influences, which includes factors such as achievement goals, 

self-efficacy, metacognition, and affects. A second node involves behavioral influences, 

which includes factors such as self-monitoring, self-judgment, and self-reaction. The third 

node involves environmental influences, which includes factors such as academic outcomes 

(Zimmerman, 1989; Zimmerman and Martinez-Pons, 1992). 

As for the personal variables, the social cognitive model suggests that students have 

such goals as acquiring skill and knowledge, finishing work, or obtaining good grades 

(Zimmerman & Martinez-Pons, 1992). In other words, the self-regulated learner is aware of 

the feedback loop between his behavior and specific outcomes. Students are assumed to have 

knowledge of the different strategies but this is distinguished from the capability for using 

them consistently and persistently. Affective influences, such as anxiety or joy, are seen 

either to impair or facilitate the use of these learning strategies according to Zimmerman and 

Martinez-Pons (1992). Self-efficacy refers to beliefs of personal capabilities for different 

levels of attainment in a particular task domain (Pajares, 2002, Zimmerman & Martinez-Pons 

(1992). According to the social cognitive view, self-efficacy is hypothesized to play an 
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important role in this triadic model of self-regulated learning (Bandura, 1997; Zimmerman, 

2002, Schunk, 1994; Zimmerman & Martinez-Pons, 1992). 

The behavioral influences in self-regulated learning are self-monitoring, self-

judgment, and self-reaction (Zimmerman, 2002; Schunk, 1989; Zimmerman, 1990b). 

Bandura (1987) defined self-monitoring as a person’s deliberate attention to aspects of one’s 

behavior. Self-judgment refers to comparing one’s present performance with one’s goal or 

goals, and self-reaction refers to students’ evaluations of their progress in learning (Schunk, 

1994). For example, if a student believes that he had made sufficient progress (self-

evaluation) in writing a term paper (self-judgment), he might reward himself by taking the 

rest of the night off and going out with friends (self-reaction) (McWhaw, 1997). This 

example illustrates the reciprocal influence these factors have on each other within the 

behavioral node of the triad. In addition to the reciprocal influence of the major nodes of the 

triad, the social cognitive model suggests that each of the factors or influences within these 

nodes is also reciprocally interdependent. For example, self-reaction can either be 

environmental, behavioral, or personal (Zimmerman & Martinez-Pons, 1992). Academic 

outcomes are considered an environmental factor in self-regulation that includes grades, or 

personal affects.  

It should be noted that the aforementioned model presents a description and 

explanation of self-regulated learning in an ideal sense. Proponents of the social cognitive 

model (Zimmerman, 2002, Schunk, 2001) argue that the model can also explain how self-

regulated learners differ from their more passive counterparts (Zimmerman, 1989a).  There 

are three major differences between those students described as self-regulated learners and 

those who are considered to be more passive in their approach to learning or less self-

regulating (Zimmerman, 1990a). First, they differ in their use of self-regulated learning 

strategies. Second, they differ in their self-efficacy perceptions of skill and performance. 

Finally, they differ in their commitment to academic goals.  

In the social cognitive model, learning strategies are defined as “actions and 

processes directed at acquiring information or skill” (Zimmerman, 1989b, p.329). Strategies 

are considered different from processes but help to optimize processes. For instance, record-

keeping is a strategy that students might use to self-monitor their performance (Zimmerman, 

2000,1990b). Strategies can be both overt and covert. The social cognitive model 
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(Zimmerman, 1990a) argues that all learners use self-regulated learning strategies to some 

degree, but the main difference between students who can be described as self-regulated and 

those who are more passive in their approach to learning is the awareness of how particular 

strategies affect learning outcomes. In other words, the self-regulated learner is aware of the 

feedback loop between his behavior and specific learning outcomes, and attribute successful 

learning to the use of those specific strategies. Schunk (1994) has designated this feedback 

loop as students’ attribution for the causes of their success or failure on specific academic 

tasks. Schunk also proposes that this feedback loop is related to students’ beliefs that they 

have control over their learning environments.  

The willingness of the self-regulated learner to employ strategies to achieve academic 

goals is another major difference between self-regulated learners and their more passive 

counterparts (Zimmerman, 2002). According to the social cognitive model, this willingness 

or motivation to employ strategies is based on a student’s self-efficacy beliefs. As presented 

earlier, self-efficacy refers to students’ beliefs that they can perform well in a particular task 

domain (Zimmerman & Martinez-Pons, 1992). In some research studies, self-efficacy is 

assessed by asking students to rate their likelihood of solving specific problems in certain 

domains (Zimmerman, 1990a). Social cognitive theorists believe that students’ perceptions of 

self-efficacy are key to motivating their efforts to learn (Bandura, 1997, Zimmerman, 2002, 

Zimmerman & Martinez-Pons, 1992). High perceptions of self-efficacy lead people to exert a 

high level of effort especially in the face of obstacles or hardships (Bandura, 1990). 

How do students develop self-efficacy? Bandura (1986) hypothesized that people 

develop their self-efficacy beliefs through personal mastery experiences, through modeling 

others’ behaviors, and through social persuasion from others that they can perform 

successfully. Over time, a student’s self-efficacy is developed through these various 

experiences. However, a student’s self-efficacy is not fixed. Negative self-efficacy can 

change to a positive one if students receive positive performance feedback when engaged in a 

specific activity (Bandura, 1986). The various instructional interventions conducted by the 

social cognitive researchers have centered on teaching students to observe, judge, and react 

to their learning progress using a variety of strategies that have helped to increase their sense 

of self-efficacy (Schunk, 1989; Schunk, 1994).  
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Since it incorporates a motivational component, a metacognitive component, and a cognitive 

strategies component, referred to in this model as behavioral influences, the social cognitive 

model, as presented above, might be considered as a complete model of self-regulated 

learning. The cognitive and metacognitive strategies can be learned and brought under the 

control of the learner (McWhaw, 1997; Pintrich, 2002; Zimmerman, 1994). However, one 

concern is that the social cognitive model assumes that self-efficacy is the absolute source of 

a student’s motivation to learn (Zimmerman, 1990a) and does not support the argument that 

this motivation can also stem from other sources such as students’ interest in a task or topic 

(Pintrich, 2002; Zimmerman, 1994). While the construct of self-efficacy seems to offer a 

positive answer to the question “Can students do this task?” it does not answer the question 

“Why am students are doing this task?” (Pintrich, 2002; McWhaw, 1997). The general 

expectancy-value model of self-regulated learning, presented later in this chapter, is a model 

that integrates both of these questions into explaining how motivation affects students’ use of 

learning strategies.  

The Cyclical Nature of Self-Regulated Learning Strategies 

From a social cognitive perspective, self-regulatory processes and accompanying 

beliefs fall into three cyclical phases: forethought, performance or volitional control, and 

self-reflection (Zimmerman, 2000). A brief description of these three phases of self-regulated 

learning is necessary for the understanding of the variables examined in this study. The first 

phase, the forethought phase, refers to influential processes and beliefs that precede efforts to 

learn and set the stage for such learning. Among those processes is goal setting, which refers 

to establishing or deciding on specific outcomes of learning (Locke & Lathman, 1990). 

Further, one influential belief in the forethought phase is self-efficacy, which refers to one’s 

beliefs about his or her capabilities to learn or perform at a certain designated level. Research 

findings show that learners who are assigned process goals that focus on learning and 

understanding are more likely to perform better than students who are assigned outcome 

goals that focus on demonstrating optimal performance, performing better than others, or 

emphasize grades and rewards (Ames, 1992). Additionally, students who hold high initial 

self-efficacy beliefs about their performance tend to achieve more favorably than students 

with lower self-efficacy beliefs (Zimmerman, Bandura, & Martinez-Pons, 1992). 
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The second self-regulatory phase is performance or volitional control, which refers to 

processes that occur during learning efforts and affect concentration and performance. A key 

process that students perform during this phase is self-monitoring, which informs them, 

through various forms of record keeping, about their progress in the learning process. Singer 

and Cauraugh (1985) suggest that self-monitoring should be limited to key processes or 

outcomes, and they further recommend that skills that already have been acquired (atomized) 

require less intentional monitoring. The act of self-monitoring is further elaborated on in the 

next phase of self-regulated learning. In this study, students self-monitored their learning 

activities using a checklist designed to make students examine the strategies they used while 

learning.   

The third and final self-regulatory phase is self-reflection, which is defined as the 

process that takes place after learning efforts, and influences a learner’s reaction to that 

experience. One of the self-reflective processes to take place at the outset of this phase is 

self-evaluation, which involves comparing one’s self-monitoring information with some 

standards or goals. If such goals are not available, students tend to evaluate their progress by 

comparing their performance to that of other students. Subsequently, self-evaluations may 

lead students to attribute success or failure to one of the following factors, the strategy they 

used to learn a subject, their ability, or the amount of effort exerted to learn. Attributions of 

success or failure to strategy use are directly related to positive self-reactions (Zimmerman & 

Kitsantas, 1997), which, due the cyclical nature of self-regulation, enhance aspects of the 

forethought phase, such as elevating students self-efficacy about the academic skill, 

motivating students to seek harder goals, and greater intrinsic interest in the task at hand 

(Dweck, 1988; Zimmerman, 1998; Zimmerman & Kitsantas, 1997). 

In summary, the social cognitive model suggests that self-regulation, setting 

achievement goals, and self-efficacy affect one another in a reciprocal manner (Pintrich & 

Schunk, 2002; Schunk, 1990; Zimmerman, 2002). Within this cyclical view of self-

regulation, all factors may influence one another and be influenced by all others. For 

example, students activate and sustain behaviors and cognition toward the attainment of a 

goal, while modifying and maintaining their actions and thoughts based on self-monitoring 

and evaluation of progress toward the goal (Zimmerman, 2002). At the same time, these self-

evaluations of learning or progress affect students’ self-efficacy beliefs, which in turn 
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influence students’ choice of activities, effort expended, task persistence (Bandura, 1997).  In 

this manner the cycle of self-regulation continues with each factor exerting influence 

throughout the entire process. 

General Expectancy-Value Model 

The general expectance-value model of self-regulated learning includes both the 

“will” and “skill” components (Pintrich & Schrauben, 1992). This model explains how 

students’ expectancies and values affect their use of learning strategies and thus their 

achievement (Pintrich, 1989). The general expectancy-value model also suggests that both 

the motivational and learning strategies that the students use are influenced by the 

instructional events, and that these environmental features provide the social context that to 

some extent shapes, defines, and activates relevant aspects of students’ motivations and 

cognitions (Pintrich & Schrauben, 1992).  

To clarify how students employ these different strategies, the general expectancy-

value model draws on information-processing theory, which defines learning strategies as the 

thoughts and behaviors that students engage in to influence the encoding process and the 

retrieval of information (Driscoll, 2000; Weinstein & Mayer, 1986). More specifically, the 

“skill” component of the general expectancy-value model of self-regulated learning 

comprises three major categories of strategies: cognitive strategies (rehearsal, elaboration, 

and organizational strategies), metacognitive strategies (planning, monitoring, and regulating 

strategies), and resource management strategies (help seeking, time management, and 

environmental management strategies). 

Rehearsal cognitive strategies include the use of recitation, clustering, imagery, and 

mnemonic techniques for memory tasks. Elaboration cognitive strategies involve 

paraphrasing, summarizing, creating analogies, generative note taking, and question asking 

and answering. Organizational cognitive strategies include selecting the main idea from text, 

outlining the text or material to be learned and using techniques such as networking or 

mapping to organize ideas (Driscoll, 2000; Pintrich & Schunk, 2001).  Metacognitive 

strategies include planning, monitoring, and regulating cognition. Planning involves setting 

goals for learning tasks, skimming a page before reading, preparing questions before reading 

text, and performing task analysis of a problem. It has been suggested that monitoring and 
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regulation strategies are closely related (Pintrich & Schrauben, 1992). To illustrate, a student 

monitors her attention while reading an article to make certain that she understands its 

content. When she realizes through her monitoring activities that she has not comprehended a 

portion of the text, she will go back and reread the difficult part of the article. This second 

rereading of text is considered a regulation strategy. Another regulation strategy might 

involve slowing the speed of reading when faced with difficult text (McWhaw, 1997).  

Finally, resource management strategies refer to the strategies students use to manage their 

environments and resources inside the learning environment. Behaviors such as finding a 

suitable place to study or looking for help when necessary are illustrations of resource 

management strategies. These are general strategies that may help or hinder students’ efforts 

for completing tasks, but are not linked directly to student academic performance (Pintrich & 

Schrauben, 1992). 

It has been established that students’ performance is directly influenced by their use 

of cognitive and metacognitive strategies or sometimes called the “skill” component of self-

regulated learning (Pintrich & Schrauben, 1992). However, the “will” component, or the 

various motivations included under this component, is assumed to facilitate and influence the 

use of these cognitive and metacognitive strategies. This view of the role of motivation in the 

general expectancy-value model of self-regulated learning distinguishes it from the social 

cognitive perspective, which views the motivational, behavioral, and metacognitive 

components as interacting and reciprocally affecting each other. In addition, the general 

expectancy-value model is also different from the phenomenological model, which proposes 

that the cognitive and metacognitive components are under the direct control of the self-

system. In the general expectance-value model, the “will” or motivational component 

includes two major sub-components; an expectancy component that includes self-efficacy 

and control beliefs, and a value component that includes goal orientations and interest.  

According to Pintrich (2000), the expectancy component consists of student beliefs about 

their ability to perform a task, their judgment of self-efficacy and control, and their 

expectancy for success at the task (Pintrich, 1989). This view of expectancy is similar to the 

social cognitive view of self-efficacy and self-regulated learning, but is rather broader in that 

it has been defined in the general expectancy-value model as students’ beliefs they are able to 

learn and understand their course material in general rather than their beliefs about 
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performance on a specific task (Pintrich & Schrauben, 1992). As for control beliefs, they 

refer to students’ perceptions of internal control for learning. In other words, students believe 

that the environment is receptive to their actions rather than being controlled by the 

environment or powerful external factors. Self-efficacy and control beliefs are believed to be 

domain specific rather than traits of the individual (Bandura, 1997; Pintrich, 2000). While 

these two motivational subcomponents are deemed important in manipulating students’ use 

of learning strategies, they focus on students’ beliefs about whether they can do the task 

rather than on their reasons or goals for doing the task (Pintrich, 2000). 

Students’ Goal Orientations 

The general expectancy-value model of self-regulated learning proposes that the 

initial goals students have for engaging in a learning activity are either intrinsically or 

extrinsically motivated (Pintrich, 2001,2000,1989; Pintrich & Garcia, 1991; Pintrich & 

Schrauben, 1992; Riverio, Cabanach, & Arias, 2001). More specifically, students who adopt 

an intrinsic goal orientation to learning focus on mastery, understanding, challenge, or 

curiosity (Pintrich, 1989). In contrast, students who have an extrinsic goal orientation to 

learning approach learning tasks with a focus on grades, rewards, and approval from others. 

Pintrich (2001, 1989) proposes that the difference between intrinsic and extrinsic goal 

orientation in the general expectancy-value model is analogous to Heart’s (1981) distinction 

between intrinsic and extrinsic goal orientation, Dweck’s (1986) learning versus performance 

goal orientations, Ames’ (1984) mastery versus performance goals, and Nicholls’ (1984) 

task-involved versus ego-involved goals. Moreover, the distinction between these two 

orientations can be seen as a cognitive extension of Deci and Ryan’s (1985) intrinsic 

motivation theory that emphasizes an individual’s need to master the environment. It should 

be noted that, the descriptions of the intrinsic goal orientations put forward by the previous 

theorists are quite similar in that they all focus on learning as an outcome (Pintrich & Garcia, 

1991).  

However, the definitions proposed for the extrinsic goal orientation are not 

comparable. Pintrich’s (1989), Harter’s (1981), and Deci and Ryan (1985) definitions 

emphasize externally controlled variables that can be easily identified such as rewards, 

grades or approval from others. For example, “a college student may become very involved 
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in a course due to the adoption of an extrinsic goal of obtaining a high grade as well as an 

intrinsic goal based on mastery or challenge of the material.” (Pintrich, 1989, p. 122). The 

focus in this example is on the reward itself and on how the reward makes one feel about 

one’s competency with respect to others.  

The definitions proposed by Ames (1984), Dweck (1986), and Nicholls (1984) seem to 

involve the consequences of receiving a reward or other externally controlled variable. 

According to Dweck (1986), students holding a performance goal orientation seek to avoid 

negative judgments and gain favorable judgments about their competence because they 

believe intelligence or ability are set personal characteristics over which they have little 

control. Ames’ (1984) performance oriented students are concerned with how they compare 

with others.  Nicholls’ (1984) characterizes ego-involved students as those who want to 

perform better than their peers to demonstrate superior ability. 

For the purpose of this study, an extrinsic goal orientation is defined as a student’s 

emphasis on rewards or grades rather than on social comparison or approval from others On 

the other hand, a student’s intrinsic goal orientation is defined as a focus on challenge, 

mastery, or understanding of the material to be learned. It should be noted here that both of 

these goal orientations emphasize the product of learning, or what a student wants to 

accomplish when learning. More specifically, when students adopt an intrinsic goal 

orientation, they are more concerned with the internal product of learning; that is to 

understand or to master the topic. When they adopt an extrinsic goal orientation, students are 

more concerned with the external product; tangible rewards, grades, or approval from 

teachers and peers.  

Research findings showed that students can have both an extrinsic and an intrinsic 

goal orientation (Pintrich & Garcia, 1991; Pintrich & Schrauben, 1992). However, the 

general expectancy-value model of self-regulated learning also propose that students who are 

more intrinsically motivated not only work harder and persist longer at academic tasks but 

use cognitive and metacognitive strategies more often than students who tend to be 

extrinsically motivated (Pintrich, 2000; Riverio, Cabanach, Arias, 2001). Later in this 

chapter, factors that influence students’ adoption of intrinsic or extrinsic goal orientations 

will be presented. 
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Students’ Interest and Task Value 

In addition to students’ goal orientations, the expectancy-value model considers 

students’ perceptions of task value or their interest in the subject of learning as an important 

motivational component of self-regulated learning. Task value is defined as students’ beliefs 

about the importance of the task, the intrinsic interest in the task, and the utility value of the 

task (Pintrich, 2001,1989). To illustrate, if a student thinks about becoming a computer 

programmer in the future, then a course in programming may be perceived as very important 

to the student. Interest is refers to an individual’s general attitude or liking of the task or 

course. In contrast to interest, which is considered to be a “means” or  “process” motivation, 

utility value refers more to a students’ perception that the course is useful to them and their 

major or future job, and refers to the “ends” or instrumental motivation (Pintrich, 1989). Deci 

(1992) suggests that a student may take a particular course because it is important for some 

extrinsic reason. In other words, the student may not be taking the course because he or she 

likes the topic or because he or she finds it important. Therefore, the student is not believed 

to be acting out of interest when the focus is on the utility value of the course. Another 

concern with utility value is that its definition is similar to extrinsic goal orientation in that 

the focus is on achieving or receiving some external goal or reward (Pintrich, 2001; 

McWhaw, 1997). 

Schiefele (1991) proposed a definition of interest that is similar to Pintrich’s (1989) 

definition of task value. He proposes that individual interest is always related to specific 

topics, tasks, or activities, and according to Schiefele (1991), interest includes three major 

components: feeling-related, value-related, and intrinsic character. First, the feeling-related 

characteristic refers to the positive feeling that a student may associate with the topic or task. 

Second, the value-related characteristic involves the attribution of personal significance to 

the object. In other words, to what extent does the involvement in the task contribute to a 

student’s personality development, competence, or understanding of important problems. The 

third component of interest is the intrinsic character of the task, which refers to involvement 

in the task for its own sake and not for any external reason, such as passing an exam. This 

third component seems closer in definition to “intrinsic” motivation as defined by Deci 

(1971) and is different from Pintrich’s (1989) utility value component. Based on this 

discussion of interest and task value, in this study, interest will be defined in accordance with 
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Schiefele’s (1991) definition and will include first two components of task value as defined 

by Pintrich (1989). According to these definitions, the student is concerned with the process 

of learning in terms of the positive or negative feelings they have about a topic and the 

feelings of importance they attribute to the topic. Moreover, “individual interest is conceived 

as a relatively enduring preference for certain topics, subject area, or activities” (Schiefele, 

1991, p.302). It is hypothesized in the general expectancy-value model of self-regulated 

learning (Pintrich, 2001; Pintrich & Schrauben, 1992) that students who are interested in 

their courses and judge them to be important will use more cognitive and metacognitive 

learning strategies than students who are not as interested in their course or who do not feel 

the course is important to them. 

Pintrich and Schrauben (1992) have proposed that students’ goal orientations may 

guide the general direction of the behavior, whereas interest may affect the strength or 

intensity of the behavior. Although the general expectancy-value model does not explain how 

and why this might occur, it does suggest that students’ goal orientations are a more 

influential on students’ use of learning strategies than interest. For this reason, this study tried 

to validate those assumptions and also investigated how goal orientation and interest relate 

students’ use of self-regulated learning strategies.   

 Because of inconsistent findings obtained in some self-regulated learning studies, 

Schunk and Ertmer (1999) called for future research on the effect of self-regulated learning 

strategies to include an examination of the influence of students’ interest in the subject matter 

and their goal orientations on their use of learning strategies. In one study with college 

students who were learning computer skills, Schunk and Ertmer (1999), found a significant 

main effect for encouraging students to adopt a mastery (or process) achievement goal while 

self-evaluating their learning progress. Yet, in another study (Schunk, 1996) with elementary 

school students who were learning math skills, the effect of encouraging students to adopt a 

process goal while self-evaluating their learning progress was not significant. A possible 

explanation for these seemingly inconsistent findings is that college students are more 

interested in learning computer skills than elementary school students learning math skills. 
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Self-Regulated Learning and Achievement Goals 

Most theories of self-regulation emphasize its inherent link with goals. Bandura 

(1986) suggests that the learner’s self-efficacy and self-regulation processes work together in 

an interdependent fashion and are mediated by achievement goals. Goals are defined as 

“standards against which performance attainments are compared” (p.248). In the self-

regulation process, goals are essential as the learner monitors his or her own behavior or 

thoughts and makes judgments. Goals are the standards against which these judgments are 

determined. Moreover, according to Zimmerman (2000), establishing achievement goals is 

an integral component of self-regulation. A goal reflects a learner’s purpose and it delineates 

quantity, quality, or rate of performance (Locke & Latham, 1990). Goal setting involves 

establishing a standard or objective to serve as the aim of a student’s actions. Goals are 

involved across the different phases of self-regulation: forethought (setting a goal and 

deciding on goal strategies); performance control (employing goal-directed actions and 

monitoring performance); and self-reflection (evaluating one's goal progress and adjusting 

strategies to ensure success (Zimmerman, 1998). 

Theory and Research Evidence 

Achievement goals enhance self-regulation through their effects on motivation, 

learning, self-efficacy (perceived capabilities for learning or performing actions at given 

levels), and self-evaluations of progress (Bandura, 1997; Schunk, 1995). Initially, learners 

must make a commitment to attain a goal because it will not affect performance without this 

commitment (Locke & Latham, 1990). Goals motivate students to exert effort necessary to 

meet task demands and persist over time. Goals also direct students’ attention to relevant task 

features, behaviors to be performed, and potential outcomes, and goals can affect how 

students process information. Goals help learners focus on the task, select and apply 

appropriate strategies, and monitor progress (Zimmerman, 2000). 

As students work on a learning task they compare their current performance with the 

goal.  Self-monitoring and self-evaluations of progress strengthen self-efficacy and sustain 

motivation. A perceived discrepancy between present performance and the goal may create 

dissatisfaction, which can enhance effort. Although dissatisfaction can lead to quitting, this 
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will not happen if the students believe they can succeed such as by changing their strategy or 

seeking assistance (Zimmerman, 2000). Goal attainment builds self-efficacy and leads people 

to accept new, challenging goals (Zimmerman, 1998). 

Despite these benefits, research studies have shown that goals do not automatically 

enhance self-regulation. Rather, the goal properties of specificity, proximity, and difficulty 

are critical. What follows is a brief summary of possible goal properties and findings of 

research studies that examined the effects of each goal property on achievement and 

motivation. 

With regards to goal specificity, studies have shown that goals that incorporate 

specific performance standards are more likely to enhance self-regulation and activate self-

monitoring and self-evaluations than are general goals that encourage students to do their 

best or try hard (Locke & Latham, 1990). Specific goals enhance performance because they 

specify the amount of effort required for success and improve self-efficacy by providing a 

clear standard against which to determine progress. There is consistent research evidence 

supporting the benefits of assigning specific goals (Bandura, 1997; Boekaerts, Pintrich, & 

Zeidner, 2000; Locke & Latham, 1990). However, the one exception is when specific goals 

are overly easy to accomplish, in which case they are less effective than general but difficult 

goals (Locke & Latham, 1990). 

Goal proximity refers to how far goals are projected into the future. Research 

evidence showed that proximal, short-term goals are achieved more quickly, and result in 

higher motivation and better self-regulation than more temporally distant, long-term goals 

(Schunk, 2001). As to goal specificity, there is evidence from various domains supporting 

this prediction (Bandura, 1997; Boekaerts et al., 2000; Locke & Latham, 1990). However, 

some research shows that proximal goals do not promote performance better than distant 

goals (Locke & Latham, 1990). Researchers suggest that students working toward distant 

goals may subdivide them, which produces the benefits. Proximal goals strengthen self-

efficacy because they allow clear and frequent self-monitoring and self-evaluations of 

progress. It is often difficult to determine progress toward a distant goal (Schunk, 1995). 

Unlike specificity and proximity, goal difficulty does not have a linear relationship to 

performance (Schunk, 2001). Very easy goals do not motivate; neither are students motivated 

to attempt what they believe are unattainable goals (Schunk, 1995). Assuming that people 
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have the requisite skills, goals that are moderately difficult seem to have the best effects on 

motivation and self-regulated performance (Locke & Latham, 1990).  

Researchers examining the effects of self-set goals have found that allowing students 

to set their own goals enhances motivation and self-regulation, possibly because self-set 

goals produce higher goal commitment (Schunk, 1995). Other research, however, has not 

substantiated this conclusion (Locke & Latham, 1990). When people accept the legitimacy of 

assigned goals and commit themselves to attaining them the benefits are as strong as when 

they set goals themselves (Schunk, 2001). 

Zimmerman (2000) suggested that when working with students it might be necessary 

initially to assign goals while simultaneously teaching them self goal-setting strategies. 

Zimmerman hypothesizes that as students learn to set realistic goals, it is expected that self-

set goals would produce higher self-efficacy and better self-regulated performance than 

assigned goals because students will be committed to attaining their goals and feel 

efficacious about doing so. 

This study examined the effects of process and outcome goals on students’ 

achievement and self-efficacy. Empirical research findings show that process and outcome 

goals may yield different effects on self-regulatory activities and achievement beliefs 

(Pintrich & Schrauben, 1992). Process goals focus students’ attention on learning and using 

strategies that help them attain competencies (Ames, 1992, Pintrich & Schunk, 2001). 

Students who work with process goals are more likely to experience a sense of efficacy for 

attaining them and be motivated to engage in further activities (Schunk, 1996). Self-efficacy 

is increased and substantiated as students work on the task and observe progress. Perceived 

progress in skill acquisition, observed through self-monitoring and self-evaluation, and a 

sense of efficacy for continuing learning foster self-regulatory activities and improve 

performance (Schunk, 1997) 

On the contrary, outcome goals focus students’ attention on grades, rewards, or just 

completing tasks. Such goals might not draw attention to the importance of learning 

strategies that are fundamental for task completion, or increase efficacy for learning (Schunk, 

1996).  While working on learning tasks, students may compare current and earlier 

performance through deliberate self-monitoring to verify progress. However, outcome goals 

can lead students to comparisons of their work with that of others to determine progress, 
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which is undesirable (Ames, 1992). Although outcome goals can exert powerful motivational 

effects, process goals are especially effective in enhancing self-efficacy and self-regulation 

(Schunk, 1995).  Zimmerman (2000) suggests that future research will help clarify the role of 

process and outcome goals in educational settings. 

Research on The Effect of Goals on Achievement and Self-Efficacy  

A study by Schunk and Swartz (1993) explored the effects of encouraging students to 

adopt different achievement goals, while providing them with feedback to instill perceptions 

of goal progress. Fourth- and fifth-grade students received writing instruction over 20 days 

that covered four types of paragraphs: descriptive (e.g., describe a tree), informative (e.g., 

write about something you like to do after school), narrative story (e.g., tell a story about 

visiting a friend or relative), and narrative descriptive (e.g., describe how to play your 

favorite game). During each session, the students received modeled writing strategy 

instruction, after which they engaged in self-regulated practice. Before and after the 

treatment intervention, students’ self-efficacy for writing effective paragraphs as well as their 

writing achievement were measured. 

Four goal conditions were examined in the study: process goal, process goal with 

progress feedback, outcome goal, and general goal. The instructor asked the process goal and 

process goal with feedback students to pursue a goal of learning to use the learned strategy to 

write paragraphs. The outcome goal students were asked to adopt a goal of doing their best in 

writing paragraphs without emphasizing the learned strategies; the general goal students were 

asked to do their best. Progress feedback was delivered periodically to individual students 

during the class sessions. The feedback aimed to link strategy use with improved writing 

performance. For instance, the instructor might say to a student: “You’re doing well because 

you followed the steps I suggested”. At the end of the study, all children self-evaluated their 

progress in using the writing strategy. 

Results from this study showed that providing students with a process goal and 

progress feedback led to the highest self-efficacy and achievement. What is of interest is that 

there were more benefits of providing only a process goal than for providing only a outcome 

goal. Additional investigation of the students showed that gains were maintained after 6 

weeks and generalized to types of paragraphs on which the students received no instruction. 



 31

Schunk and Swartz also found that students who were encouraged to adopt a process goal 

and were provided with progress feedback reported the highest writing strategy use, 

employed the strategy more often, and judge the strategy to be of great value. In contrast, 

students who were provided with a process goal but did not receive any feedback reported 

less benefits of the previous measures.  

Schunk and Ertmer (1999) investigated the effects of goals and self-evaluation on 

students’ self-efficacy, achievement, and reported use of self-regulatory strategies. The study 

experiment took place in a college-level introductory computer technology course.  Students’ 

achievement and self-efficacy were pre-tested on using a computer application (HyperCard), 

and students provided information on how well (competence) and how often (frequency) they 

performed various strategies while learning computer skills. These reported strategies 

covered four dimensions of self-regulation (Zimmerman, 1994, Schunk & Ertmer, 1999): 

Motives (e.g., find ways to motivate myself to finish a lab project even when it holds little 

interest for me), methods (e.g., locate and use appropriate manuals when I need to 

accomplish an unfamiliar computer task), performance outcomes (e.g., set specific goal for 

myself in this course), and social/environmental resources (e.g., find peers who will give 

critical feedback on early versions of my project). 

Students in this study were assigned to one of four treatment conditions: process 

(learning) goal with self-evaluation, outcome (product) goal with self-evaluation, process 

goal without self-evaluation, and outcome goal without self-evaluation. At the outset of each 

laboratory session, process goal students were provided with a goal that emphasized learning 

and understanding how to perform various HyperCard tasks that were outlined in the session 

objectives. On the other hand, students in the outcome goal conditions were encouraged to do 

their work and try their best. At the conclusion of the second session, students in the self-

evaluation conditions evaluated their progress in acquiring HyperCard skills. All students 

were post-tested at the end of the experiment.  

Results from the study showed that providing and encouraging students to adopt a 

process goal, with or without self-evaluation, led to higher self-efficacy and strategy 

competence and frequency than did providing outcome goals and self-evaluation. Students 

who received process goals and self-evaluated their progress reported higher self-efficacy 

beliefs than did students who received process goals but did not self-evaluate their progress. 
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Moreover, students who received process goals and did not self-evaluate progress had higher 

self-efficacy than students who received outcome goals and self-evaluated learning progress. 

Among the self-evaluation conditions, students who were provided with process goals 

evaluated their learning progress greater than those who received outcome goals. These 

results support the general notion that encouraging student to adopt a process goal is more 

beneficial in promoting better achievement and enhancing self-efficacy than providing them 

with outcome goals (Schunk & Ertmer, 1999)  

In summary, empirical evidence suggests that assigning students a process 

achievement goal positively affects their academic learning, self-efficacy, and their use of 

learning strategies (Schunk & Swartz, 1993; Schunk & Ertmer, 1999). These positive effects 

are enhanced when process goals are coupled with self-monitoring of learning progress 

(Zimmerman, 2000). For outcome goals, the picture is less clear. There seems to be evidence 

that outcome goals are linked to academic achievement, albeit there is less evidence to 

suggest that this link is due to the use of learning strategies, at least when outcome goals are 

adopted in isolation from process goals (Linnenbrink, Pintrich, 2002).   

Self-Regulated Learning and Self-Monitoring 

In addition to the critical role of achievement goals in students’ regulation of their learning, 

self-monitoring is an important process in the self-regulation cycle (Zimmerman, 2000). It 

refers to learners’ tracking of specific aspects of their own performance, the conditions that 

surround it, and the effects that it produces (Zimmerman & Paulsen, 1995). Setting attainable 

process goals at the outset of a self-regulatory activity (i.e., before a learning activity) 

facilitate selective self-monitoring because these goals focus on specific outcomes and 

proximal events (Zimmerman, 2000). 

Researchers have tested the hypothesis that self-regulated learning can be activated 

by one of its three sub-functions, self-observation, self-judgment, or self-reaction (Schwartz, 

1996). Studies with learning disabled and low-achieving students often focus on the 

influence of the self-observation (self-monitoring) sub-function, which might include a 

variety of activities and is best viewed in terms of levels of sophistication (Bandura, 1997). 

There are a number of properties of self-monitoring that can affect its effectiveness. The 

proximity of one’s self-monitoring is a critical variable (Bandura, 1986). If self-monitoring is 
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delayed, that will lead to delayed self-feedback that would prevent a student from taking 

corrective action in a timely fashion, such as monitoring one’s learning progress after a class 

period rather than during learning activities. A second property of self-monitoring is the 

informativeness of performance feedback. Practicing a skill in a standardized or structured 

setting can enhance informativeness of the results (Ericson & Lehman, 1996). A third 

property is the accuracy of self-monitoring: individuals who distort their actions cannot 

correct them appropriately. A fourth property of self-monitoring involves the valence of the 

behavior. Monitoring negative aspects of one’s performance, such as failures in tests, can 

diminish a student’s motivation to self-regulate these activates. It is rather more motivating to 

self-monitor or keep note of one’s successes (Zimmerman, 2000). 

One common self-observational, self-monitoring technique is self-recording 

(Zimmerman, 2000). This self-monitoring strategy can increase greatly the proximity, 

informativeness, accuracy, and valence of feedback (Zimmerman & Kitsantas, 1996). 

Records can capture personal information at the point it occurs, structure it to be most 

meaningful, preserve its accuracy without need for intrusive rehearsal, and provide a longer 

database for discerning evidence of progress. 

Research studies have attempted to determine whether initiating self-monitoring of different 

dimensions of performance will provide different effects (e.g., Trammel, Schloss, and Alper, 

1994; Butler, 1997; Zimmerman & Kitsantas 1999, Ertmer & Schunk, 1999; Schunk, 1996). 

Trammel, Schloss, and Alper (1994) examined the effect of monitoring academic outcomes 

with learning disabled students. Eight secondary learning-disabled students were trained to 

self-record and evaluate their homework completion on a daily basis for 73 school days. On a 

special sheet, students recorded the number of assignments completed each day and they 

recorded their assignments as “completed” if the assignment was delivered on time and at 

least %70 correct. Other recording options were “incomplete” or “no assignment”. Results 

from the study showed that when learning-disabled students are trained to monitor and record 

the number of assignments completed each day there is high level of improvement in 

homework assignment completion. 

Based on a review of the literature, Maag, Reid, and DiGangi (1993) concluded that 

studies examining the value of monitoring attention versus academic outcomes provided no 

evidence of superiority for either method. However, Maag, Reid, and DiGangi (1993) 
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concluded that self-monitoring of different target variables (e.g., number of problem solved, 

number of problems solved correctly, and attention) would differentially affect on-task 

behavior.  

Zimmerman (2000) suggests that through observation of covert thought patterns and 

emotional reactions as well as overt performance, individuals or students begin to notice 

repeated patterns in their performance, such as when and how a student wastes valuable 

study time. If any regularities in pattern can be discerned, they can be used to identify 

influential features of the student’s environment, such as wasting study time when the TV is 

on, or when certain friends are around. For those individuals or students who can alter their 

behavior or modify their environment, these insights can lead to corrective courses of action, 

such as finding a place away from the TV to study, and telling friends not to visit during 

designated times of the day (Zimmerman, 2000).  

A number of studies examined the effects of self-monitoring with conventional 

classroom students. A study by Schunk (1983) investigated the effects of self-monitoring on 

motivation and achievement by providing subtraction instruction to elementary-school 

children who had failed to master subtraction operations in their classes. One treatment group 

employed a self-monitoring strategy that required them to review their work at the end of 

each session and record the number of workbook pages they had completed. To further 

investigate the effects of the monitoring agent, Schunk included a second treatment condition 

that employed an external monitoring strategy that required students to have their work 

reviewed at the end of each class session by an instructor who recorded the number of pages 

completed. A third treatment condition served as a control condition wherein the children 

received subtraction instruction, but did not receive instructions to monitor their work, and 

they were not monitored by an outside agent.  

The results from this study showed that the self- and external- monitoring conditions 

led to higher self-efficacy, persistence, and achievement compared to the no-monitoring 

condition. The two progress-monitoring conditions (self- and external-monitoring) did not 

differ on any measure. Moreover, the benefits of monitoring did not depend on children’s 

performances during the instructional sessions, because the three treatment conditions did not 

differ in the amount of work completed. Motivationally, self-monitoring of progress, rather 

than external-monitoring, enhanced children’s perceptions of their learning progress and self-
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efficacy for continued progress. It was suggested that without progress monitoring, children 

might be less certain about how well they are learning (Schunk & Ertmer, 2000). 

Schunk (1996) conducted and reported the results of two studies in which average-

achieving children received modeled explanations and demonstrations of fraction solution 

strategies and practice opportunities. The students judged their self-efficacy for correctly 

solving different types of fraction problems and they were tested on fraction performance 

before and after the intervention. The students worked under conditions involving either a 

process goal (learning how to solve problems) or a outcome goal (solving as many problems 

as possible). In the first study, half of the students in each goal condition engaged in daily 

self-monitoring of their problem solving capabilities. Results indicated that students in the 

process goal condition, with or without self-monitoring, and the outcome goal condition with 

self-monitoring demonstrated higher self-efficacy and achievement than did students in the 

outcome goal without the self-monitoring condition.  

In the second study (Schunk, 1996), all students were asked to self-monitor their 

learning progress once during the instructional program. Results showed that students in the 

process goal condition reported higher self-efficacy scores and performed significantly better 

than students in the outcome goal condition. Looking closely at the results from both studies, 

Schunk suggested that more frequent self-monitoring of progress or competence is so 

powerful that it can override the effect of process goals. However, when self-monitoring 

occurs less frequently, it may complement process goals better than outcome goals and exert 

favorable effects on self-efficacy, achievement, and self-regulated learning.    

These studies generally support theory and research on the positive effect of process 

goals and self-monitoring of progress on self-regulation, self-efficacy, and achievement 

(Bandura, 1988; Elliot & Dweck, 1988; Schunk, 1990; Zimmerman, 1989, 1994). However, 

the first study (Schunk, 1996) did not support the hypothesis that combining process goals 

with self-monitoring will raise achievement outcomes more than a combination of an 

outcome goal with self-monitoring. Moreover, these studies did not take into account 

important personal motivational variables that might affect students’ use of learning 

strategies and their achievement. Students’ initial goal orientations and their interest in the 

subject matter were found to be correlated with students’ use of self-regulatory learning 

strategies and academic achievement (Schwartz, 1996). For that reason, in addition to 
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examining the effects of self-regulatory learning strategies on achievement, this study 

intended to explore the role of students’ initial goal orientations and interest in the subject 

matter in their achievement and use of self-regulatory strategies.   

Research and Theory on Self-Efficacy and Self-Regulated Learning 

According to the social cognitive view of self-regulated learning (Bandura, 

1997,1986), human performance involves reciprocal interactions between behaviors, 

environmental variables, cognitions, and other personal factors. This reciprocal relationship 

is exemplified with the construct of perceived self-efficacy, which is defined as beliefs about 

one’s capabilities to learn or perform behaviors at designated levels. Research shows that 

student’s self-efficacy beliefs affect their choice of tasks, persistence, effort, and achievement 

(Schunk, 1995, 2001). In turn, students’ behaviors change their efficacy beliefs. For instance, 

as students work on tasks and monitor their behavior, they note their progress toward their 

learning goals. Progress indicators convey to students that they are capable of performing 

well, which enhances self-efficacy for continued learning (Schunk, 2001). 

 Bandura (1997, 1986) suggested that there are some factors that might promote 

positive self-efficacy beliefs among students. One factor is previous and continuous success. 

Research showed that practice with a task with continued success brings feelings of mastery 

and satisfaction, and the belief that similar tasks can be mastered easily in the future (Stipek 

& Hoffman, 1980). Consistent with the trend toward increased social comparison, students 

may raise their efficacy by comparing their performances with those of others (Schunk, 

1987). A second factor is feedback. Positive feedback reinforces self-efficacy and helps 

students adopt goals that are more challenging, yet attainable (Zimmerman & Kitsantas, 

1997). A third factor is observational or modeled learning. Observers may raise their self-

efficacy by witnessing similar peers succeed at a task, though the effects of such changes in 

self-efficacy may be negated after observers fail to perform the task as successfully as the 

models whom they viewed (Schunk & Zimmerman, 1997). A fourth factor that often 

contributes to positive self-efficacy perceptions is social persuasion. Students often receive 

persuasive information form teachers, parents, and peers that they are capable of performing 

a task (Schunk & Zimmerman, 1997). In general, the development of self-efficacy beliefs 

depends on a student’s interpretation of success. However, task performance and mastery, 

observation, and persuasion by others that students have the capability, and that success is 
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due to their intelligence and hard work, are the foundations of efficacy beliefs that contribute 

to better achievement (Paris, Byrnes, & Paris, 2001).    

In summary, effective self-regulation relies on holding an optimal sense of self-

efficacy for learning while participating in learning activities (Bandura, 1997; Zimmerman, 

2002). Students with high self-efficacy about learning choose to engage in tasks, select 

effective strategies, spend effort, and persist when they face difficulties (Schunk, 19991; 

Zimmerman, 1989). As students work on tasks, they monitor and evaluate their progress by 

comparing their performance to their goals. Research studies substantiate the idea that 

learners’ self-monitoring and evaluation of their learning and achievement progress sustains 

learning efforts, and enhances self-efficacy and achievement (Schunk, 1989; Zimmerman, 

2002; Zimmerman & Martinez-pons, 1992) 

Research Findings on Interest  

Expectancy-value researchers (e.g., Pintrich, 1989; Pintrich & Garcia, 1991; Pintrich 

& Schrauben, 1992) propose that when task value or interest is high, students will use more 

learning strategies and use them more often than when interest is low. Research conducted 

over the last decade has provided support for this hypothesis. In a study by Pintrich (1989), 

college students studying English, Biology, and Psychology in three different educational 

institutions were asked to rate their interest and task value for one of these courses using the 

Motivated Strategies for Learning Questionnaire (MSLQ) (Pintrich, Smith, Garcia, & 

McKeachie, 1991). The students were also asked to rate their use of various learning 

strategies. The results from this study (Pintrich, 1989) demonstrated a significant positive 

correlation between high task value and the use of the cognitive strategies; rehearsal, 

elaboration, and organization. There was also a significant positive correlation with the 

metacognitive strategies; planning, monitoring, and regulating. Moreover, there was a 

significant positive correlation for effort management, yet there was no correlation for the 

other resource management strategies, such as time management, study environment, and 

help-seeking. Pokay and Blumenfeld (1990) found similar results in a study conducted with 

high school students enrolled in a geometry course. In this study, there was a significant 

positive correlation between high interest and both cognitive and metacognitive strategies 

early and late in the semester. Furthermore, in a study with German university students, 
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Schiefele, Winteler, & Krapp (cited in Schiefele, 1991), found a significant positive 

correlation between interest and the use of elaboration and information seeking strategies. 

Interest did not correlate with the use of organizational strategies or time management. 

However, there was a significant negative correlation between rehearsal strategies and 

interest. This study, nonetheless, did not examine the correlation between interest and 

metacognitive strategies. Interest in this study was measured by three subscales that assessed 

students feeling-related and value-related valences and the intrinsic nature of their major.   

In summary, these studies support the hypothesis that students who are interested in a 

particular course or major will use more learning strategies than students who are less 

interested in the course. Specifically, students with high interest used more cognitive and 

metacognitive strategies than students with low interest (Pintrich, 2001, Pintrich & Schunk, 

2002; McWhaw, 1997). In contrast, resource management strategies were not related to 

interest except for information-seeking and effort management strategies. Although these 

studies generally support the hypothesis stated earlier, these studies also had some important 

differences as to which particular strategies were associated with interest. The studies by 

Pintrich (1989) and Pokay and Blumenfeld (1991) found a significant positive correlation 

between the use of all types of cognitive strategies, while the studies by Schiefele, Winteler, 

and Hrapp (cited in Schiefele, 1991) found only a significant positive correlation between 

interest and the elaboration strategies, and a significant negative correlation between interest 

and rehearsal strategies. 

The difference in results obtained in the previous studies might be because the 

Pintrich (1989) and the Pokay and Blumenfeld (1991) studies used similar instruments 

(MSLQ) to measure both interest and learning strategies, whereas the Schiefele, Winteler, 

and Krapp (cited in Schiefele, 1991) studies used a different measure for interest, but the 

cognitive strategies measure in the latter study was similar to the first two studies. Although 

these studies provide evidence for the correlation between interest and the use of cognitive 

and metacognitive strategies, they are limited in providing actual data on how interest affects 

the use of strategies because the students were asked to self-report on which strategies they 

use most often and then these measures of strategy use were correlated with their interest in a 

particular course. To resolve this conflict, a more precise method of assessing which 

strategies students actually use may be to examine how interest affects the use of learning 
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strategies on specific learning tasks. A study designed to assess the effect of interest on text 

processing conducted by Schiefele (1990) provided actual data on which strategies students 

used in reading specific text. This study provides important data on how interest influences 

the use of learning strategies on a specific learning task. 

Schiefele (1990) conducted a study with fifty-three male university students majoring 

in computer science. The students were given a short summary of a psychology text and were 

asked to rate their interest in the text on a questionnaire that assessed their feeling-related and 

value-related valence. Based on a median split of the total score of this questionnaire, the 

sample was divided into two groups, a high-interest group and a low-interest group. Students 

were also assessed for prior knowledge and ability. Two to four weeks after this pre-testing 

stage, students were given a five-page article on “Psychology of Emotion” taken from a 

psychology text. After reading the text, the students were given twelve questions to answer to 

assess their comprehension of the text. Six of these questions were simple questions that 

asked students about concrete details contained in the text. Three questions were considered 

complex in that they pertained to extensive passages in the text, and three questions were 

considered deep comprehension questions because they required students to recombine or 

compare different aspects of the text. The findings from this study were a main effect for 

interest. Ability as measured by the intelligence test correlated only with the simple 

questions. The most important results from this study that relate to learning strategies is that 

students in the high-interest group underlined and made notes in the margin of the text and 

said they tried to paraphrase the text in their own words more often than the low-interest 

group. 

This study on text processing supports the general expectancy-value hypothesis that 

high interest in a topic facilitates the use of learning strategies. Moreover, Schiefele’s (1990) 

study demonstrated that the correlation between interest and the use of learning strategies is 

independent of ability. Based on data from text processing studies as well as the correlational 

studies described earlier, Schiefele (1991) concluded that interest is an important motivator 

for the use of learning strategies. This correlation is often ignored in research that examines 

the effects of self-regulatory learning strategies on academic achievement. According to 

Schunk and Ertmer (1999), future studies should closely examine the relationship between 

students’ interest in the subject matter and their use of self-regulated learning strategies.   
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Even though Schiefele (1991) concluded that interest is an important motivator for 

the use of learning strategies, he also acknowledged that the differences observed between 

the high-interest and low-interest subjects in his 1990 study could be due to other 

motivational factors. He observed that the subjects with low interest are equally capable of 

correctly answering a question of understanding, yet they are simply not motivated to go 

through the trouble to do that (Schiefele, 1990). Then, what other motivational influences 

could be involved? As presented earlier, the general expectancy-value model of self-

regulated learning suggests that the initial goal orientation students have towards learning, 

either intrinsic or extrinsic, is also important motivators for students’ employment of learning 

strategies. What follows is a brief review of the theory and research on students’ goal 

orientations and their influence on the use of learning strategies. 

Research Findings on Students’ Goal Orientations 

In the general expectancy-value model of self-regulated learning, an intrinsic goal 

orientation is defined as a student approach to learning with a focus on mastery, challenge or 

curiosity. In contrast, an extrinsic goal orientation is defined as an approach to learning tasks 

with a focus on grades, rewards, or approval from others (Pintrich, 2001). It is hypothesized 

in the general expectancy-value model that students who tend to have an intrinsic goal 

orientation to learning employ cognitive and meta cognitive strategies more often than 

students who tend to have an extrinsic goal orientation (Meece, 1991; Pintrich, 2001, 1989; 

Pintrich & Garcia, 1991; Pintrich & Schrauben, 1992).  

Research studies of college students revealed a significant positive correlation 

between reported high levels of intrinsic goal orientation and frequent use of rehearsal, 

organization, metacognition, and effort management strategies (Pintrich, 1989; Pintrich & 

Garcia, 1991). With respect to academic achievement, it was found that students who 

reported being high in intrinsic goal orientation performed at higher levels on exams, essays, 

and final grades compared to students reported lower intrinsic goal orientating (Pintrich, 

1989). These results support findings from earlier studies that found students who had as 

intrinsic goal orientation reported using learning strategies more often than students who 

adopted an extrinsic goal orientation (Meece, Blumenfeild, & Hoyle, 1988; Nolen, 1988). In 

general, these studies support the expectancy-value model hypothesis that an intrinsic goal 
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orientation facilitates the frequent use of learning strategies, including self-regulated learning 

strategies, compared to an extrinsic goal orientation.  

Yet, it should be noted that having an extrinsic goal orientation is not necessarily 

detrimental to the use of learning strategies (Pintrich and Garcia, 1991; Midgley & Kaplan, 

2001). Pintrich and Garcia (1991) examined the interactions between intrinsic and extrinsic 

goal orientation. Results from this study demonstrated that students who were classified as 

high in intrinsic orientation, yet low in the extrinsic orientation had the highest reported use 

of metacognitive and cognitive strategies such as elaboration and organization strategies. In 

contrast, the lowest average level of elaboration and organization strategies and 

metacognitive strategies was found in the low intrinsic group regardless of extrinsic 

orientation. However, students who had higher extrinsic but low intrinsic goal orientation 

showed higher levels of cognitive and metacognitive strategy use compared to students who 

were low in both intrinsic and extrinsic goal orientations. Pintrich and Garcia (1991) 

concluded that students’ adoption of an intrinsic orientation seems to facilitate their frequent 

use of metacognitive and cognitive. However, when students did not have this goal 

orientation, an extrinsic goal orientation also facilitated the use of metacognitive and 

cognitive strategies, but not to the same degree as the intrinsic goal orientation.  

By contrast, Nolen (1988) and Meece, Blumenfeld, and Hoyle (1988) concluded that 

having an extrinsic goal orientation does not contribute to the frequent use of cognitive or 

metacognitive learning strategies. The difference in the researchers’ conclusions may be 

because of how each researcher defined the extrinsic goal orientation. The general 

expectancy-value model defines extrinsic goal orientation as a student’s approach to learning 

that focuses on grades, rewards, or approval from others (Pintrich, 2001; Pintrich, 1989; 

Pintrich & Garcia, 1991). In contrast, this definition focuses on an externally-controlled 

variable that can be readily identified (Deci, 1971). The definition offered by Nolen (1988) 

and Meece et al. (1988) involves the consequences of attaining a reward. For instance, 

Nolen’s definition of ego involvement involves a desire for superior performance compared 

to other students. Meece et al’s definition of ego-goals concerns students’ demonstration of 

high ability or pleasing the teacher. Although the definitions proposed by Nolen and Meece 

et al. do not explicitly indicate that students are oriented towards receiving grades or rewards, 

their definitions imply that this is indeed the case because how else could students 
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demonstrate superior ability or please the teacher unless they focused on obtaining rewards 

such as high grades (McWhaw, 1997). In such case grades may function as feedback on how 

much effort a student is putting in and how much effort may be needed, or as feedback on 

how effective are the learning strategies being employed to achieve learning goals. 

Therefore, it might be concluded that having an extrinsic goal orientation is not necessarily 

damaging to the facilitation of the use of learning strategies (Midgley & Kaplan, 2001; 

Pintrich & Garcia. 1991).    

In contrast to self-efficacy, which is a domain specific trait, Pintrich and Schrauben 

(1992) have suggested that students’ goal orientations are considered to be more global and 

“carried by the person as they confront different tasks” (p. 174). Furthermore, Nolen (1988) 

suggested that students’ goal orientations are a fairly stable trait. McWhaw (1997) Suggests 

that, in general, as students approach a learning task, they have a predominant goal 

orientation, either intrinsic or extrinsic. Yet, this goal orientation may be affected or modified 

by the particular domain in which they are learning and, hence, their employment of 

cognitive and metacognitive strategies. Furthermore, Ames (1992) proposed that students’ 

goal orientations might be influenced or modified by altering their learning environment. 

How the learning environment influences students’ goal orientations and thus affect the use 

of learning strategies is important to understand, especially for designers of classroom and 

self-paced instructional materials.  

Relationship between Achievement Goals and Students’ Goal Orientations 

 Students’ adoption of either intrinsic or extrinsic goal orientation, according to the 

general expectancy-value model of self-regulated learning, is influenced by the 

environmental or structural characteristics of the learning environment such as the nature of 

the tasks, reward structure, and students perceptions of choice and control (Ames, 1992; 

Pintrich & Schrauben, 1992). In a study of high-achieving high school students, Ames and 

Archer (1988) found that students perceived their classes as having either a predominantly 

intrinsic goal orientation or a predominantly extrinsic goal orientation. Meece (1991) found 

that students’ adoption of an intrinsic orientation was related to differences in teachers’ 

approaches to learning. Meece found that students who had teachers who encouraged 

students to adopt process achievement goals that emphasized meaningful learning and 
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focused on the intrinsic value of learning reported having an intrinsic orientation. In these 

classes the use of grades, rewards, or evaluations was not emphasized. In contrast, students 

who had teachers who encouraged students to adopt performance (or outcome) goals that 

emphasized grades or rewards did not adopt an intrinsic goal orientation. In these classrooms 

the teachers centered their learning activities on the transmission of recall of simple facts and 

information. With respect to the effects of goal orientations on the use of learning strategies, 

the Ames and Archer (1988) study found that students who perceived their classes as having 

a predominantly mastery (or process) orientation reported using more learning strategies than 

students who felt their classes mostly emphasized outcome goals.  

Research has also shown that students’ goal orientations can also be influenced by 

instructions provided to students in an experimental setting (Ames, 1992). For example, a 

study conducted with elementary school children (Graham & Golen, 1991) examined the 

effects of the manipulation of two motivational variables, task involvement versus ego 

involvement, on information processing variables. Goals that emphasize task involvement are 

comparable to process achievement goals, while ego-involvement goals are comparable to 

outcome goals (Ames, 1992; Pintrich, 2001). The task-involvement treatment condition was 

instructed to concentrate on the task at hand and to enjoy learning it. In the ego-involvement 

group, the students were told that the researcher would know how well they did on the task, 

and that they will be compared to other students of the same age. Results from this study 

showed that when the task required deeper levels of processing, task-involved, children had 

better recall than ego-involved children. 

In summary, students’ use of cognitive and metacognitive strategies is facilitated by 

their adoption of an intrinsic goal orientation. Yet, having an extrinsic goal orientation is not 

detrimental to students’ use of learning strategies. The goal orientations students adopt are 

influenced by the environment Also, students’ perception of the learning orientation in the 

classroom is correlated with the use of cognitive and metacognitive strategies. Research on 

the effect of self-regulatory learning strategies often times ignores the influence of 

motivational variables such as interest and goal orientations on students use of learning 

strategies, which might lead to inconsistent research findings such the ones discussed earlier 

by Schunk (1996) and Schunk and Ertmer (1999).  
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The focus of this study was to examine the effect on academic achievement of 

encouraging students to adopt a process achievement goal or an outcome achievement goal 

while self-monitoring or not monitoring their learning progress. Students’ motivational 

orientations (i.e., interest in the subject matter and their goal orientations) were assessed and 

tied to students use of the learning strategies so that we might reach a better understanding of 

how and when these self-regulative learning strategies exert their most favorable effects. This 

research effort will contribute to clarifying the inconsistencies in the research findings about 

the effectiveness of combining different achievement goals and self-monitoring of learning 

progress. In addition, this research effort will also contribute to the field of instructional 

design by enriching the existing repertoire of effective learning strategies with learning 

tactics suitable for today’s schools and training needs.  

 

 

________________________________
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CHAPTER 3 

METHOD 

 

Participants 

Subjects in this study were 96 college students enrolled in five sections of an 

introductory course in educational technology offered by the department of Educational 

Psychology and Learning Systems at the Florida State University. Students’ ages ranged 

between 18 and 22, with a mean of 19.25 and a median of 18. In addition, 85.5% of the 

students were females. 80.2% of the students were Caucasians, 11.5% were afro-Americans, 

7.3% were Hispanic, and 1% were of other ethnicities. 

55.2% of the students were freshmen, 18.8% were sophomores, 16.7% were juniors, 

and 9.4% of them were seniors. 95.8% of the students were education majors, while the rest 

were undecided or from other majors. Students’ GPA’s ranged between 2.5 and 4.0 with an 

average GPA of 3.37 and median GPA of 3.5. This population was chosen because it was 

expected that they would have little or no prior knowledge of using Boolean operators to 

construct Internet search statements. The study was conducted in the fall semester of 2003. 

Students indicated that they spend an average of 2.57 hours per day using the Internet. 96.9% 

of the students said that they use Internet search engines to locate information on the web. 

However, only 18.8% of those students reported that they use Boolean operators to construct 

their search statements. 45.8% of the students prefer to use Yahoo.com as their primary 

search engine, while 42.7% said that they use google.com as their primary search engine, and 

11.5% said that they use other search engines. 

Pretest scores were used to verify the equivalence of treatment conditions in the level 

of prior knowledge. There were no significant mean differences in students’ pretest scores 
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between the four treatment conditions, F (3, 95) = 1.6, p = .194. In addition, there were no 

statistically significant differences in students initial self-efficacy scores, F (3, 95) = .891, p = 

.449.  

In the educational technology course, the students were introduced to software 

applications such as word processing, web authoring, presentation packages, and lesson 

planning packages. In addition to these technologies, students were taught how to apply 

principles of instructional design in their lesson plans. 

Instructional Materials 

Four different versions of a self-paced printed instructional unit were developed for 

this study. The title of the unit was “Effective Internet Search Strategies,” and its main 

purpose was to teach students how to construct effective search statements for Internet search 

engines and online databases using the Boolean operators AND, OR, and NOT. All versions 

of the unit taught the same concepts in the same sequence, however they differ with respect 

to the type of goal emphasized at the introduction of the unit (process or outcome) and the 

absence or presence of a self-monitoring checklist at the end of each section of the 

instructional unit. During the design process of the instructional unit, ten learners helped in 

evaluating the instructional materials and spent an average of 35 minutes going through all 

the lessons and practice exercises included in the instructional unit. In this study, students 

spent an average of 20.27 minutes (SD = 4.19, min=10, max=34) reading the unit and doing 

the activities. Moreover, students spent an average of 7.19 minutes (SD=1.42, min=4, 

max=12) responding to the posttest. What follows is a brief summary of the content of the 

instructional unit and the design process that was employed before producing the finalized 

unit. 

Description of the Instructional Unit 

The main goal of the instructional unit was for learners to be able to write search 

statements that they might use in Internet search engines using the Boolean operators AND, 

OR, and NOT. In addition, students learned how to use nesting techniques that would allow 

them to combine all Boolean operators in one search statement. This topic was adopted 

because of its importance for students who use Internet search engines to locate information 
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on the World Wide Web or use library computer search facilities to locate books and 

resources. These search techniques would help students search for and retrieve information 

that is closely related to their needs, while eliminating as much nuisance search results as 

possible. 

The content of the instructional unit was divided between an introduction and four 

sections. In the introduction, students were informed of the importance of learning how to 

write a search statement using proper Boolean operators, and then a process or an outcome 

goal was set for the students (e.g., focus on understanding the process of constructing a 

search statement, or focus on performing better than other students). In section 1, students 

were introduced to the AND Boolean operator, its function, statement format, and some 

special rules. At the end of the section, learners practiced writing simple statements using the 

AND operator. In the same fashion, section 2 introduced students to the OR Boolean 

operator, its function, statement format, and other special rules. When learners finished this 

section, they practiced writing simple statements using the OR operator. Section 3 introduced 

the concept of nesting, which involved combining more than one Boolean operator in one 

sentence. In this section, students practiced writing their first complex search statement and 

they learned how to avoid some common mistakes.  

The NOT Boolean operator was introduced in section 4, in which students learned the 

function of the operator and how to use it along with the other search Boolean operators (i.e., 

AND and OR). In the last section of the unit, section 5, learners practiced writing complex 

search statements using all Boolean operators. Answers to practice problems were provided 

at the end of each section. Learners could use their written search statements to locate 

information using any web-based search engine or computer based library catalog. It is 

important to mention that these search strategies are generic and work with majority of 

search engines; however, each search facility has its own special syntax for writing search 

statements. 

Design and Development Process 

The instructional unit was initially created without including the self-monitoring 

protocol or the goal emphasis, which were added in a later stage to the instructional 

materials. The “Effective Search Strategies” unit was developed in accordance with Dick & 

Carey’s (2001) principles for the systematic design of instruction. The design and production 
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of the unit took place in an instructional design course that was supervised by an instructional 

design professor who was an expert in the field. A brief outline of the design process that was 

employed in designing the instructional unit is presented in appendix D. 

Independent Variables 

This study examined the effects of two active independent variables that were 

manipulated by the researcher: (a) the type of goals that are set for the students and that they 

were encouraged to adopt, and (b) the presence or absence of a checklist for students to self-

monitor their learning progress at the end of each section of the instructional unit. In addition 

to these active variables, data on two attribute variables, students’ initial goal orientation and 

their interest in the topic of instruction, were collected at the outset of the study. Following is 

a detailed discussion of the independent variables. 

Active Independent Variable I, Assigned Goals (Process versus Outcome) 

The first manipulated variable was the type of goal that was assigned to the students 

in each treatment condition, which was either a process or an outcome goal. Process goals 

focus students’ attention on the process of learning and the use of strategies that help them 

attain competencies (Ames, 1992, Pintrich & Schunk, 2001). In this study, learners in the 

process goal conditions were encouraged to approach the task of learning how to write search 

sentences with a focus on understanding the rules for using every Boolean operator. The 

wording that was used in the text of the instructional unit for the process goal condition was 

similar to wording that was used in a study by Graham and Golan (1991), which was: “Your 

goal is to understand how to write an effective search statement using Boolean operators 

(AND,OR, NOT)” To ensure the effectiveness of the assigned goal, this goal statement was 

repeated at the beginning of each of the four sections of the instructional unit.  

Students in the outcome goal condition were given an outcome goal that focused their 

attention on completing the task and doing their best (Ames, 1992, Pintrich & Schunk, 2001). 

More precisely, the students were instructed to do their best and outperform other students. 

The wording that was used in the instructional materials was as follows: “Set for yourself a 

goal of doing your best on the test that will be given to you and performing better than any 

other student in the class.” In addition to providing this goal to the students at the beginning 



of the unit, this goal statement was reiterated throughout the instructional unit at the 

beginning of every section of the unit. 

 

Don’t go to the next page before reading this page 
 

 
Check how you did. Use the following checklist to see if you learned the AND 
operator. Use your pen to check your answers. 

 
Did you read all the provided examples?    Yes   No 
If No, please go back and read them carefully. 
 

Did you do all the practice exercises?    Yes   No 
If No, you should go back and do those exercises, they will help you achieve your goal. 
 

Did you skim the text fast without paying attention to details?   
Yes   No 

If yes, go back and carefully read the parts you skimmed, they might be very important. 
 

In general, did you understand how to use the AND operator?    
Yes   No 

If No, go to the previous pages and re-read the parts you haven’t understood 

 

Figure 3.1. Example of a self-monitoring checklist. 

 

Active Independent Variable II, Self-Monitoring of Learning Progress 

The second manipulated variable in the study was a checklist used by learners to self-

monitor their learning activities and progress. Students in the self-monitoring conditions had 

to go through the checklist at the end of each section of the unit before they could continue to 

the next section. The self-monitoring activities used in this study were based on suggestions 

by Zimmerman (1995) who provided some guidelines for designing self-monitoring 

activities. Figure 3-1 illustrates one of the self-monitoring checklists provided to the students 

in the instructional unit. This self-monitoring checklist includes items that ask learners to 

monitor their comprehension of every Boolean operator before moving on to the next section. 

It required the students to respond to questions about their comprehension and progress in 

learning by circling an answer. Examples of the questions include, “In general, did you 

understand how to use the NOT operator,” “Did you skim the text quickly without paying 

attention to details?,” and  “Did you do all the practice exercises?”  Directions as well as a 

visual stimulus at the top if the self-monitoring page were used to encourage the students not 
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to go to the next section of the unit, unless they have completed the self-monitoring checklist. 

To ensure that the students utilize these checklists, they were asked to do additional practice 

problems if they have negatively answered any of the items on the list.  

Attribute Independent Variable I, Initial Goal Orientations 

The Motivated Strategies for Learning Questionnaire (MSLQ) was used to collect 

Data on students’ initial goal orientations. The MSLQ was developed at the National Center 

for Research to Improve Postsecondary Teaching and Learning at the University of 

Michigan. The instrument has been under development since 1986 when the Center was 

founded. It was designed to assess college students’ motivational orientations and their use of 

different learning strategies in college courses. The complete form of the MSLQ is an 81-

item inventory that has fifteen subscales for assessing students’ motivational variables and 

their use of different types of learning strategies. Factor analysis of the fifteen scales 

established the survey's psychometric integrity (Pintrich et al., 1991). Moreover, validation 

studies (e.g., Pintrich, Smith, Garcia, and McKeachie, 1993) have found several of the 

MSLQ scales to be significantly correlated with high achievement in undergraduate course 

work. The MSLQ scale items are adaptable and thus were modified to reflect the context of 

the instructional unit used in this study. 

The motivation section of the MSLQ has 26 items assessing different classroom and 

personal motivational variables. Two subscales in the motivation section (intrinsic goal 

orientation and extrinsic goal orientation) were used to assess students’ goal orientations. 

Appendix B lists the items in these subscales. Responses to these subscales were scored 

using a 7-point Likert-type scale, ranging from 1 (not at all true of me) to 7 (very true of me).  

There were four items in the intrinsic orientation subscale. Examples of scale items include: 

“I prefer course material that really challenges me so I can learn new things” and “The most 

satisfying thing for me in any course is trying to understand the content as thoroughly as 

possible.” In the same fashion, there were four items in the extrinsic orientation subscale. 

Two examples from the subscale are: “Getting a good grade in my classes is the most 

satisfying thing for me right now” and “I want to do well in my classes because it is 

important to show my ability to my family and friends.”  
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Scores for both the intrinsic and extrinsic goal orientation scales were calculated for 

students in all treatment conditions.  Students’ initial goal orientations were determined by 

subtracting their extrinsic goal orientation score from their intrinsic goal orientation score. If 

the resulting product was positive, then students were classified as having an intrinsic goal 

orientation, and if the difference between the two scores was negative, students were 

classified as having an extrinsic goal orientation. If the difference is zero, students were 

classified equal in both orientations. The extent to which students were intrinsically / 

extrinsically oriented depended on the magnitude of the difference between the two goal 

orientation scores. 

Designers of the MSQL claim that the scales in the inventory were adaptable and thus 

they could be adapted to fit the needs of this study. Pintrich et al. (1991) reported coefficients 

alpha for the goal orientation subscales in the inventory, and they are .74 for the intrinsic goal 

orientation scale, and .62 for the extrinsic goal orientation scale. In this study the calculated 

Alpha coefficient for the intrinsic goal orientation scale was .72, and for the extrinsic goal 

orientation scale the Alpha coefficient was .40. 

Attribute Independent Variable II, Students’ Interest in the Topic 

In addition to collecting data on students’ goal orientations at the outset of the 

experiment, data on students’ interest in the topic to be learned were collected using the 

Interest and Task value subscale of the MSLQ. Responses to items in the interest subscale 

were scored using a 7-point Likert-type scale, ranging from 1 (not at all true of me) to 7 (very 

true of me).  Scale items were adapted to reflect the type of knowledge that was introduced to 

the students in the instructional unit. There were six items in the interest and task value sub 

scale (see appendix B for a complete listing of scale items). Two examples from the interest 

scale are: “It is important for me to learn how to construct effective Internet search 

statements” and “I think I will be able to use the Internet search strategies that I will learn 

today in other courses.” Pintrich et al. (1991) reported a coefficients alpha of .90 for the task 

value and interest sub scale of the MSLQ. In this study the calculated Alpha coefficient for 

the interest scale was.83. Summing students’ responses to scale items and taking an average 

determined the student’s interest score.  
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Dependent Measures 

Students’ Achievement in the Posttest 

Along side the instructional materials, a posttest (performance assessment) was 

developed to assess students’ knowledge and skills in writing search statements using the 

three Boolean operators (AND, OR, and NOT) as well as writing nested search statements 

using the learned nesting techniques (See appendix C). The test consisted of twelve questions 

that required learners to write simple and complex search statements using appropriate 

keywords and correct Boolean operators. A simple question asked the students to write 

search statements using only one Boolean operator. In contrast, complex questions asked 

students to write search statements using nesting or more than one Boolean operator. For 

instance, a simple question that requires the students to use the AND operator was “In the 

provided space, write a search statement that would retrieve sites, or documents that have the 

word “lever” and the word “Cancer” in the same document.” The maximum grade on the 

posttest was 36 points. 

A scoring plan delineating criteria for correct answers was created to assign full or 

partial points to every question.  Each question on the posttest was worth three points: one 

point for using appropriate keywords, one point for using the correct syntax, and one point 

for using the correct Boolean operator. Full credit was given when a student used appropriate 

keywords, correct syntax, and the correct Boolean operator in writing a search statement. 

Partial credit was given when a student failed to fulfill one or more of the previous three 

requirements. In this study the calculated Alpha coefficient for the simple post was .39, and 

for the complex posttest the Alpha coefficient was .53. 

During the design process, the posttest was revised and validated based on feedback 

from students representing the targeted population as well as graduate students from the 

school of library and information studies, who are considered experts in the field. In addition, 

the test was revised based on feedback from an expert instructional designer who evaluated 

the instructional materials, including the posttest, as part of an advanced instructional design 

course. Furthermore, the use of a scoring plan increases the reliability of the posttest because 

it decreases the amount of error in grading by the researcher.  
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To control for students’ prior knowledge in writing search statements, a pretest was 

developed that assess students’ abilities in writing search statements using Boolean operators. 

The pretest was administered after students complete the pre-instruction interest and initial 

goal orientation survey. Pretest scores were used to ensure that students in all treatment 

conditions had the same level of prior knowledge.   

Students’ Self-Efficacy with Writing Search Statements  

In this study, self-efficacy was measured using a self-efficacy scale in the Motivated 

Strategies for Learning Questionnaire (MSLQ). Scale items were modified to reflect the 

context of the study. The items on the scale assessed students’ level of confidence in writing 

search statements using the three Boolean operators AND, OR, and NOT. The self-efficacy 

for learning and performance scale includes 6 statements to which students responded using a 

seven-point Likert-type scale; ranging from 1 (not at all true of me) to 7 (very true of me). 

Items such as, “I can write a search statement using the AND operator,” and “I can compose 

a search statement using all operators (AND, OR, and NOT)” were included in the scale. 

Pintrich et al. (1991) reported a coefficients alpha of .93 for the self-efficacy for learning and 

performance sub-scale of the MSLQ. In this study the calculated Alpha coefficient for the 

self-efficacy scale was .96 (See appendix C for a complete listing of scale items).  

Students’ Reported Use of Learning Strategies 

Students were asked to report to what extent they have used learning strategies in the 

classroom. They were asked to report what learning strategies they have employed while 

going through the instructional unit. Three sub-scales in the learning strategies section of the 

MSLQ assessed students’ use of different cognitive and self-regulated learning strategies and 

were used in this study. They are metacognitive self-regulation, time and study environment, 

and effort regulation. Examples of scale items include, “When I study for my classes, I set 

goals for myself in order to direct my activities in each study period,” and “I ask myself 

questions to make sure I understand the material I have been studying in my classes.” 

Appendix C lists the scales and the items in each scale. Students responded to scale items 

using a 7-point Likert type scale, from 1 (not at all true of me) to 7 (very true of me). Scale 

scores were determined by summing students’ responses to scale items and taking an 
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average. The scales were adapted to fit the needs of this study. Coefficients’ alpha were 

reported by Pintrich et al. (1991) and they are: .79 for the metacognition self-regulation scale, 

.76 for the time study and environment scale, and .69 for the effort regulation scale. In this 

study the Alpha coefficients were: .69 for the metacognition self-regulation scale, .82 for the 

time study and environment scale, and .68 for the effort regulation scale 

Additional qualitative indicators of students’ use of learning strategies were obtained. 

Students’ use of the self-monitoring learning strategy was verified through visually 

inspecting their actual use of the self-monitoring checklist and looking at how they respond 

to the questions in the checklist. Moreover, in the posttest survey, students were asked about 

the perceived usefulness of the self-monitoring checklists, and they were asked if they kept in 

mind, while studying the content of the unit, the goal that was set for them at the beginning 

of instruction. This question served as an indicator of the effectiveness of the assigned goals.  

Additional Student Data 

In addition to data obtained by the MSLQ, students’ demographical data (gender, age, 

GPA, college major, and year in school) and information about their current computer skills 

(e.g., experience with search engines, and prior computer courses) were collected. Students’ 

GPA’s were collected to assess for any initial aptitude differences between the students. 

Moreover, since students in the self-monitoring condition might spend more time going 

through the instructional unit, learning time, as well as time spent on the posttest, was 

recorded.  

Procedure 

Assignment of Subjects 

Since students learned using print-based instructional materials independent from 

each other, each student was randomly assigned to one of the four treatment conditions: 

process goals with self-monitoring, process goals without self-monitoring, outcome goal with 

self-monitoring, and outcome goal without self-monitoring. All the experimental and 

instructional activates took place in a classroom during regularly scheduled class meeting. 

All the research activities (distribution and collection of consent forms, short presentation at 
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the outset of each session, distribution and collection of scales and the posttest) were 

administered by the researcher.   

Major Research Activities  

Before administering the instructional treatments, students were informed that they 

are participating in a study to examine the effectiveness of some instructional materials and 

that they will benefit from this study by learning important Internet search strategies. During 

this time, the informed consent form was distributed. Afterwards the pre-instruction survey 

(goal orientation, interest scales, and the demographic information sheet) was administered 

and was followed by the pretest. Next, the students were asked to go through the instructional 

unit, and they were told that they should carefully read the first page of the unit, which 

encouraged them to adopt a process or an outcome goal for their learning 

It took the students an average of 20.27 minutes to go through the instructional 

materials. When learners finished the unit, they were instructed to raise their hands so they 

can be given the posttest. After the posttest, students completed to the self-efficacy and 

learning strategies scales. Afterwards, learners were thanked for their participation. 

 

 

 

Table 3.1 

Summary of research procedures 

Research activity Duration Description 

Welcome learners and signing 

consent forms 

5 - Seat the students and inform them with 

purpose of the study 

- Distribute and collect the consent forms 

Administer the pretest and the 

pre-instruction survey. 

10 - Distribute the materials to the learners 

- Explain how to use the scales 

- Collect the scales and pretest from the 

learners  

Administer the instructional 

unit. 

20-25 - Ask the learners to go through the 

instructional unit. 

- Ask learners to read their assigned goal. 

Administer the posttest and its 

accompanying scales 

15 - After each student finishes reading the 

instructional unit, give hem or her the posttest, 

self-efficacy scale, and the attitudinal survey.   

Approximate needed time 55  
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Research Design 

Statistical Design and Analysis 

To address the research hypotheses, multiple regression analyses was used to detect 

the main and interaction effects between the independent variables.  The regression analysis 

was conducted with alpha set at the .05 level (α=. 05). For the purpose of this study, three 

regression models, one for each dependent variable, were computed, with the goal condition, 

self-monitoring condition, interest scores, goal orientations scores as the predictor 

(independent) variables, and students’ achievement on the posttest, self-efficacy scores, and 

use of learning strategy scores as the criterion (dependent) variables. Interactions between the 

independent variables were tested, and only statistically significant interactions were added 

to the regression model based on the change in R
2 
caused by to the addition of the interaction 

terms to the regression model. 

In this study multiple regression analysis was used instead of analysis of variance to 

take full advantage of the continuous interest level data and initial goal orientation data, 

which were collected on a 7-pint Likert-type scale.  However, for the purpose of ease of 

presentation and interpretation, students were categorized as possessing high or low levels of 

interest. Also students were classified as having an extrinsic or intrinsic orientation to 

learning. Moreover, since none of the correlation coefficients between the dependent 

variables of the study exceeded .05 (table 4.1), the use of a multivariate analysis technique 

was not warranted. 

Because the main purpose of the study was to examine the interaction effect between 

the active (goals and self-monitoring) and attribute (interest and goal orientation) 

independent variables on students’ achievement, independent variables and interaction terms 

between those variables were entered into the regression model using the stepwise - forced 

order of entry method to determine their unique contribution to the regression model. This 

method of entry resulted in formulating and testing seven regression models for each 

dependent variable. However, only the model with the highest number of significant 

regression coefficients was reported in the results (see appendix H for details of the 

regression analysis). 
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 Descriptive statistics for achievement, self-efficacy, and reported use of learning 

strategies (means and SD’s) for the four independent variables of the study (goal condition, 

self-monitoring condition, initial goal orientations, and interest) are presented in the next 

chapter. However, prior to the regression analysis, preliminary data analysis was conducted 

to check for any possible problematic observations (e.g., missing values, outliers). This was 

followed by an assessment of any possible violations of the multiple regression assumptions 

(distributional assumptions, correct fit, constant variance, normality, and independence 

assumptions). If any violations were found, they were reported and it was determined 

whether the multiple regression analysis is robust with respect to those violations.    

Research Questions and Hypothesis 

The first main research question of this study was what is the effects of setting for 

students a process or an outcome goal while self-monitoring learning on their achievement 

and self-efficacy. Another main question of this study was what is the effect of students’ 

interest in the subject matter and their initial goal orientations on their use of self-regulated 

learning strategies. The specific research questions that were explored though this study, and 

their accompanying research hypothesis are presented below.  When feasible, a rationale is 

provided for each research hypothesis based on existing literature. 

 

Research Question 1: What are the effects of the type of the assigned achievement goals 

and the presence or absence of self-monitoring on students’ (a) simple/complex posttest 

achievement,  (b) reported self-efficacy beliefs, and (c) reported use of learning strategies. 

 

Hypothesis 1.a-1/-2: As depicted in figure 3.2, for students’ simple/complex posttest 

achievement, an ordinal interaction is expected, in which the positive effects of assigning 

students to a process goal condition will be seen at both levels of the self-monitoring 

variable, and that the positive effect of the process goal will be greater when students self-

monitor their learning than when self-monitoring is absent. This hypothesis was tested for 

both simple and complex posttest scores. 

 



Hypothesis 1.b: As depicted in figure 3.2, for students’ reported self-efficacy beliefs, an 

ordinal interaction is expected, in which the positive effects of the process goal will be seen 

at both levels of the self-monitoring variable, and that the positive effect of the process goal 

will be greater under the self-monitoring condition than under the no self-monitoring 

condition.  

 

Hypothesis 1.c: For students’ reported use of learning strategies, an ordinal interaction is 

expected, in which the positive effects of assigning students to a process goal condition will 

be seen at both levels of the self-monitoring variable, and that the positive effect of assigning 

students a process goal will be greater under the self-monitoring condition than under the no 

self-monitoring condition. Figure 3.2 illustrates this interaction. 
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Figure 3.2.  Illustration of the expected interaction effect between the assigned achievement 

goal and self-monitoring on students’ achievement, self-efficacy, and use of learning 

strategy.  

 

 

Rationale: It is expected that encouraging students to adopt a process achievement goal and 

instructing them to self-monitor their learning progress will result in the highest achievement 

scores among all four treatment conditions. The reason why it is expected that process 

achievement goals have a positive effect on student achievement is because of significant 
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research findings (e.g., Schunk & Ertmer, 1999; Schunk, 1996; Zimmerman & Kitsantas, 

1997) indicating that providing students with goals that emphasize the process of learning or 

the understanding of materials lead to higher student performance when compared to students 

who were provided with achievement goals that emphasize rewards, grades, or performing 

better than other students (Ames, 1992). These same studies support the hypothesis that 

encouraging students to adopt a process achievement goal leads to reporting higher self-

efficacy scores compared to students who were provided with outcome achievement goals 

(see also Bandura, 1997).  

Moreover, theory (Zimmerman, 2000) suggests that self-monitoring informs students 

about their progress in achieving a goal as well as their level of their understanding. Research 

findings in different domains (Trammel, Schloss, and Alper, 1994; Schwartz, 1996; 

Zimmerman, 2000; Zimmerman & Kitsantas, 1999) showed that self-monitoring enhances 

the effect of achievement goals, and that allowing students to self-monitor aspects of their 

learning, such as learning progress, resulted in higher academic achievement than treatment 

conditions in which students did not monitor their learning activities. In addition, it is 

hypothesized in this study that self-monitoring of learning progress enhances self-efficacy 

beliefs. It is suggested that as students monitor their learning activities and notice progress 

towards achieving a goal, they feel more competent in performing a given task (Zimmerman, 

1995). Therefore, it can be concluded that combining self-monitoring and process goals will 

result in the most favorable achievement outcomes, and self-efficacy beliefs. 

 It is also expected that students will report using more learning strategies when they 

are assigned to a process goal condition. Process goals focus students’ attention on learning 

and using learning strategies that help them attain competence (Ames, 1992; Pintrich & 

Schunk, 2001). Self-monitoring of learning is expected to augment the effect of process goals 

and may lead students to use more learning strategies to achieve their assigned goal. 

 

Research Question 2: What are the effects of students’ interest in the subject matter and 

their initial goal orientations (intrinsic or extrinsic) on their (a) simple/complex posttest 

achievement,  (b) reported self-efficacy beliefs, and (c) reported use of learning strategies. 

 



Hypothesis 2.a: As depicted in figure 3.3, for students’ simple/complex posttest achievement, 

an ordinal interaction is expected, in which the positive effects of the high interest in learning 

effective search strategies will be seen at both levels of initial goal orientation variable, and 

that the positive effect of students’ interest will be greater for students who report an intrinsic 

goal orientation than for students who report an extrinsic goal orientation to learning. This 

hypothesis was tested for both simple and complex posttest scores.  

 

Hypothesis 2.b: As depicted in figure 3.3, for Students’ reported self-efficacy beliefs, an 

ordinal interaction is expected, in which the positive effects of the high interest will be seen 

at both levels of initial goal orientation variable, and that the positive effect of students’ high 

interest in the subject matter will be greater for those who report an intrinsic goal orientation 

than for students who report an extrinsic goal orientation to learning.  
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Figure 3.3. Illustration of the expected interaction effect between the assigned achievement 

goal and self-monitoring on students’ achievement, self-efficacy, and use of learning 

strategy.  
 

 

Hypothesis 2.c: For students’ reported use of learning strategies, an ordinal interaction is 

expected, wherein the positive effects of high interest will be seen at both levels of initial 

goal orientation variable, and that the positive effect of students’ high interest in the subject 
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matter will be larger for those who report an intrinsic goal orientation than for students who 

report an extrinsic goal orientation. Figure 3.3 illustrates this interaction.  

 

Rationale:  In this study it is expected that students who report an intrinsic goal orientation 

and high interest will perform better, will report higher self-efficacy beliefs, and will report 

using more learning strategies than any other students. According to the expectancy value 

model of self-regulated learning, students with an intrinsic goal orientation focus on 

understanding and mastery of the materials, which leads to better performance. Whereas, 

students with an extrinsic orientation to learning focus mainly on external influences such as 

rewards, grades, or positive appraisal from others (Ames, 1992). Such a focus prevents 

students from using effective learning strategies, which might have a detrimental effect on 

their academic achievement (Pintrich, 2002).  In addition to better achievement outcomes, 

students who report higher scores on the intrinsic goal orientation scale will report higher 

self-efficacy beliefs. Research findings demonstrated that students who reported being high 

in intrinsic goal orientation performed at higher levels on exams, essays, and final grades and 

reported better efficacy beliefs compared to students reported lower intrinsic goal orientating 

(Pintrich, 1989). 

 In addition, students with an intrinsic orientation to learning are expected to report 

using more learning strategies than students with an extrinsic goal orientation, as measured 

by the MSLQ instrument. Research studies of college students revealed a significant positive 

correlation between reported high levels of intrinsic goal orientation and frequent use of 

cognitive and metacognitive self-regulated learning strategies (Pintrich, 1989; Pintrich & 

Garcia, 1991).  

It is also expected that students with high interest in the topic of the instructional unit 

will report using more cognitive and metacognitive learning strategies than students who 

report low in their interest in the topic. Expectancy-value researchers (e.g., Pintrich, 2001, 

Pintrich & Schunk, 2002; McWhaw, 1997, Pintrich, 1989; Pintrich & Garcia, 1991; Pintrich 

& Schrauben, 1992) found that when interest in a topic or a course is high, students will use 

more cognitive and metacognitive learning strategies and use them more often than when 

interest is low. 
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Research Question 3: How does students’ interest in the subject matter and their initial goal 

orientations influence the effect assigned achievement goals and the presence/absence of 

self-monitoring have on students’ (a) posttest achievement,  (b) reported self-efficacy beliefs, 

and (c) reported use of learning strategies. 

 

Rationale: This research question was not investigated in previous studies. Thus, no research 

hypotheses were formulated. However, previous research findings (Ames, 1992; Pintrich, 

2002) showed that an intrinsic goal orientation to learning coupled with a high level of 

interest in the subject matter promotes better achievement and increased use of learning 

strategies. It is expected that these positive effects will be amplified when students are 

encouraged to adopt a process achievement goal and self-monitor their learning activities. 

That is because process goals will focus students’ attention on learning and understanding, 

which complement students’ intrinsic orientations. In this study, this research question will 

be approached in an exploratory fashion, and it will be determined whether students’ interest 

and goal orientations will influence the extent to which the assigned achievement goals and 

the presence or absence of self-monitoring affect students’ achievement, self-efficacy, and 

reported use of learning strategies. 

 

______________________________________ 
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CHAPTER 4 

RESULTS 

 

 

 

 

The purpose of this study was to examine the effect of goal setting, self-monitoring, 

interest, and students’ goal orientations on academic achievement, self-efficacy, and 

students’ use of learning strategies. After students went through a self-paced instructional 

unit on using Boolean operators to write effective search statements, academic achievement 

was measured using a posttest that included simple and complex items. Students’ self-

efficacy beliefs and their use of learning strategies were assessed using the Motivated 

Strategies for Learning Questionnaire (MSLQ). 

Data were collected from 96 students enrolled in five sections of an introductory 

educational technology course at Florida State University. Each section was randomly 

assigned to one of four treatment conditions. Students from the fifth section were used to 

compensate for missing subjects from the other sections. The participants were pre-tested on 

their knowledge of Boolean operators to ensure that they were learning a novel skill, and that 

they possessed the same level of prior knowledge. Six research hypotheses were tested in this 

study. In this chapter, discussion of the statistical assumptions required for the statistical 

analysis (multiple regression) is presented first, followed by research findings pertaining to 

each research hypothesis.  

Preliminary Data Analysis 

One of the most important initial stages in the data analysis process was the 

preliminary data analysis. This step involved a review of missing subjects and data, and a 

review of the extent to which there were any violations of the assumptions of the multiple 
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regression procedure. The purpose of this initial analysis was to provide supporting 

information that assists in the decision of whether or not it was appropriate to perform the 

statistical analysis.  

Missing Subjects or Data  

During the semester in which the data were collected, the Florida State University had 

a mandatory first-class attendance policy, which required students to attend the first day of 

class; otherwise, they would be automatically dropped from the course. This policy might 

have contributed to reducing the number of missing subjects. However, this study was 

conducted during the first week of the semester, and some students were still 

dropping/adding courses. That resulted in some sections missing one or two students. In 

addition, due to a scheduling problem, one class had only 12 out of 24 students present. To 

compensate for those missing subjects, students from another section were used as subjects in 

this study. It is important to mention that students worked independent from each other, and 

learned the materials using a self-paced instructional unit. None of the students in the five 

sections declined participating in the study.  

To ensure that no test or scale items were left without response, a simple procedure 

was devised to improve the completeness of the data. After signing an informed consent 

form, each student was given a packet that included the demographic information survey, the 

pretest instruments, and an instructional unit. After they finished learning from this packet, 

students were instructed to raise their hands so the packet could be collected. The researcher 

visually inspected the materials to determine if there were any missing data. When an 

incomplete item was discovered, the student was shown the item and given the chance to 

complete it. The same procedure was applied for the posttest instruments. This simple 

procedure eliminated the threat of missing data in this study. 

Assumptions for Multiple Regression Analysis 

Tate (1998) argued that the distributional assumptions for multiple regression analysis 

could be tested in terms of the residuals of the population. For multiple regression analysis, it 

was assumed that, for every combination of independent variables, the residuals (differences 



between the observed data that were collected and what is predicted by the model) are 

normally and independently distributed with a mean of zero and a constant variance. 

Additionally, it was assumed that the independent variables are exactly known, that is, they 

have no measurement error.  

One of the best ways to verify the distributional assumptions (correct fit, constant 

variance, and normality) was to create a plot of the studentized residuals (the residual divided 

by its standard deviation) versus the standardized predicted values of the regression model. 

Examination of these plots helped in identifying any serious violations of the assumptions. 

As suggested by the residual plots that were created from a full regression model that 

included all the independent variables (figures 4.1- 4.4), two of the dependent variables (the 

simple and complex posttest scores) were not perfectly normal in their distribution, and did 

not have a constant variance. However, it is important to note that there is evidence from the 

statistical literature that statistical inference for the regression coefficients is robust to 

moderate violations of the normality and constant variance assumptions (Tate, 1998). It also 

has been shown that for small samples (n < 300) even if all assumptions are perfectly valid, 

still there is a high probability of departing from a normal pattern due to sampling 

fluctuations. Therefore, it was assumed in this study that there was no conclusive evidence of 

strong violation of the correct fit, constant variance, and normality assumptions.  
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Figure 4.1. Sample residual plot (n = 96) for 

the simple posttest scores. 

Figure 4.2. Sample residual plot (n = 96) for 

the complex posttest scores. 
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Figure 4.3. Sample residual plot (n = 96) for 

the self-efficacy scores. 

Figure 4.4. Sample residual plot (n = 96) for 

the strategy use scores. 

 

 

 

As to the exact IV assumption (i.e., all predictor variables are known without error), 

one of the primary empirical methods to address this assumption involved an examination of 

the reliabilities of the instruments used to measure the predictor variables. In the current 

study, the reliabilities of the instruments measuring the independent variables were 

considered high enough to be robust to any possible violation to the exact IV assumption. 

Reliability coefficients of the self-efficacy, strategy use, interest, and goal orientation 

instruments were discussed earlier in the method section.  

George and Mallery (2000) discussed the issue of linear dependency among the 

predictor variables. They argued that one should inspect the correlation coefficients between 

the independent variables and make a determination as to whether the variables are highly 

interdependent before including them in the regression analysis. They indicated that 

correlation coefficients between any two independent variables should not be higher than r = 

.50. This rule of thumb was useful because it would help reduce the incidence of 

multicollinearity, which is a problem in multiple regression analysis because if high 

correlations existed between the independent variables, then the variables that are assumed to 

be measuring different constructs my be measuring the same construct.  

As shown in the correlation matrix between the independent variables of this study 

(table 4.1), none of the correlation coefficients exceeds the r = .5 value. The only high and 
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statistically significant correlation among the independent variables was between interest and 

goal orientation, r = .33, p < .001. However, the magnitude of the correlation does not pose a 

multicollinearity threat to the regression analysis (George and Mallery, 2000). Therefore, 

multicollinearity was not considered a threat in this analysis.  

 

 

 

 

Table 4.1 
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Simple Posttest 
(DV)

-        

Complex Posttest 
(DV)

.33* -       

Posttest Self-Efficacy 
(DV)

-.08 -.029 -      

Strategy use 
(DV)

.08 -.19 .43** -     

Goal condition 
(IV)

-.16 -.31* .37** .23* -    

Self-Monitoring 
(IV)

.000 -.22* .01 .17 .000 -   

Interest 
(IV)

.19 -.12 .34** .39* .10 .04 -  

Goal orientation 
(IV)

.25* .11 .21* .12 -.03 .04 .33** - 

**  Correlation is significant at the 0.01 level 

*  Correlation is significant at the 0.05 level 

 

 

 

Effect of Goals and Self-Monitoring 

The first research question of this study was intended to examine the effects of the 

assigned achievement goals (process and outcome) and the presence or absence of self-

monitoring on students’ (a) simple/complex posttest achievement,  (b) reported self-efficacy 

beliefs, and (c) reported use of learning strategies. Following are the results related to this 

research question.  
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Effect on Simple Posttest Achievement 

Hypothesis 1.a-1 addressed the effect of goal type and self-monitoring on students’ 

simple posttest achievement. It was predicted that process goals would have a positive effect 

on simple posttest achievement, and that this effect would be greater when students self-

monitor their learning. Simple posttest achievement was assessed using questions (n = 6, max 

score = 18) that assessed students’ skills in writing search statements that contain at least one 

Boolean search operator. Table 4.2 lists mean scores on the simple posttest for the four 

treatment conditions.  

 

 

 

 

Table 4.2 

Means and standard deviations of simple posttest scores for goal type and self-monitoring 

 Goal Condition  

Self-Monitoring Process Outcome Total 

Present  
17.75 (1.03) 

(n = 24) 

16.88 (1.85) 

(n = 24) 

17.31 (1.55) 

(n = 48) 

Absent 
17.25 (1.65) 

(n = 24) 

17.38 (1.41) 

(n = 24) 

17.31 (1.52) 

(n = 48) 

Total 
17.50 (1.38) 

(n = 48) 

17.13 (1.65) 

(n = 48) 

17.31 (1.52) 

(n = 96) 

* Maximum simple posttest score = 18 

 

 

 

Results from a regression analysis revealed that neither goal type, B = .046, β = -.143, 

p = .158, nor self-monitoring, B = .432, β = -.015, p = .878, had a significant main effect on 

simple posttest achievement. Goal type explained 1.5% of the variance in simple posttest 

achievement, whereas self-monitoring explained 0% of the variance. (See appendix H for 

details of the analysis). Table 4.3 shows the regression coefficients for the effect of goal type 

and self-monitoring on simple posttest achievement. These results did not support the 
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hypothesis that process goals and self-monitoring would have a positive effect on simple 

posttest performance. 

The interaction between goal type and self-monitoring, depicted in figure 4.5, was not 

significant, β = .174, p = .321. However, as seen in table 4.2, in accordance with the 

hypothesis, the overall positive effect of the process goal condition was greater among 

students in the self-monitoring condition, than among students in the no self-monitoring 

condition. On the other hand, students in the outcome goal who self-monitored their learning 

received relatively lower simple posttest scores than when self-monitoring was not required. 

Although the positive effect of self-monitoring with a process goal was consistent with the 

hypothesized effect, this effect was not significant.  

 

 

 

 

Table 4.3 

Model coefficients (DV: Simple posttest score) 

Model variables B SE β P ∆R
2*

  (Constant) 15.89 .886  .000  

  Goal condition -.432 .303 -.143 .158 .015 

  Self-Monitoring -.046 .301 -.015 .878 .000 

  Goal × Self-monitoring    .174 .321 < .053 

* The ∆R
2
 result is the increase in R

2
 due to adding each independent variable last, given the 

other independent variables.  

 

 

 

Effect on Complex Posttest Achievement  

Hypothesis 1.a-2 addressed the effect of goals and self-monitoring on students’ 

achievement on complex posttest items. It was predicted that process goals would have a 

positive effect on complex posttest achievement, and that this effect would be greater when 

students were in a self-monitoring condition. Complex posttest achievement was assessed 

though six test questions (maximum score = 18) that required the students to write search 



statements using more than one Boolean operator. Table 4.4 lists mean scores on the 

complex-posttest for the four treatment conditions.  
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Figure 4.5. Simple posttest mean scores for process and outcome goal condition when self-

monitoring was present and absent. 

 

 

 

 

Table 4.4 

Means and standard deviations of complex posttest for goal type and self-monitoring 

 Goal Condition  

Self-Monitoring Process Outcome Total 

Present 
17.00 (1.67) 

(n = 24) 

15.04 (2.54) 

(n = 24) 

16.02 (2.35) 

(n = 48) 

Absent 
15.50 (2.50) 

(n = 24) 

14.54 (2.32) 

(n = 24) 

15.02 (2.44) 

(n = 48) 

Total 
16.25 (2.24) 

(n = 48) 

14.79 (2.42) 

(n = 48) 

15.52 (2.43) 

(n = 96) 

* Maximum test score = 18 
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Results from a regression analysis (table 4.5) showed that students in the process goal 

condition attained significantly higher complex posttest scores than in the outcome-goal 

condition, B = -1.673, β = -.295, p = .003. Moreover, students in the self-monitoring 

condition scored significantly higher than did those in the no self-monitoring condition, B = -

1.235, β = -.217, p = .026. (See appendix H for details of the analysis). These results 

supported the hypothesis that process goals and self-monitoring would have a positive effect 

on complex posttest achievement.  

 

 

 

 

Table 4.5 

Model coefficients (DV: complex posttest score) 

Model variables B SE B β p ∆R
2*

  (Constant) 18.852 1.599  .000  

  Goal condition -1.673 .547 -.295 .003 .097 

  Self-Monitoring -1.235 .544 -.217 .026 .047 

  Goal ×Self-monitoring   .138 .418 < 0.01

* The ∆R
2
 result is the increase in R

2
 due to adding each independent variable last, given the 

other independent variables.  

 

In addition, the interaction between the goal condition and self-monitoring was not 

significant, β = .04, p = .814. However, as seen in table 4.4, in line with the hypothesis, the 

positive effect of the process goal condition was relatively greater among students in the self-

monitoring condition than students in the no self-monitoring condition. 

Effect on Self-Efficacy 

Hypothesis 1.b predicted the effect of goal type and self-monitoring on students’ self-

efficacy beliefs, which was assessed using a subsection of the MSLQ, with a maximum score 

of seven. It was predicted that students in the process goal condition who self-monitored their 

learning would report higher self-efficacy beliefs than those who did not self-monitor their 



learning. Table 4.6 lists self-efficacy scores for the students in the process and outcome 

conditions when self-monitoring was present and absent. 
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Figure 4.6. Interaction between goal condition and self-monitoring for complex posttest 

scores. 

 

 

 

 

 

Table 4.6 

Means and standard deviations of self-efficacy for goal type and self-monitoring 

 Goal Condition  

Self-Monitoring Process Outcome Total 

Present  
5.01 (.61) 

(n = 24) 

5.97 (.85) 

(n = 24) 

5.49 (.88) 

(n = 48) 

Absent 
5.33 (.90) 

(n = 24) 

5.69 (.91) 

(n = 24) 

5.51(.92) 

(n = 48) 

Total 
5.17 (.78) 

(n = 48) 

5.83 (.88) 

(n = 48) 

5.50 (.89) 

(n = 96) 

* Maximum self-efficacy score = 7 
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A regression analysis (table 4.7) revealed a significant interaction effect between goal 

type and self-monitoring (figure 4.7), B = -0.673, β = -.33, p = .040. As shown in table 4.7.1, 

a simple main effect analysis revealed that the outcome goal had a significant positive effect 

when self-monitoring was present, but did not have a significant effect when self-monitoring 

was absent. These results were contrary to the hypothesis that the positive effect of the 

process goal would be seen at both levels of the self-monitoring variable, and that the 

positive effect of the process goal would be greater under the self-monitoring condition than 

under the no self-monitoring condition.  

 

 

 

 

Table 4.7 

Model coefficients (DV: Posttest self-efficacy) 

Model variables B SE β p ∆R
2*

  (Constant) 3.966 .469  .000  

  Goal condition 1.033 .243 .581 .000 .139 

  Self-Monitoring .306 .227 .172 .181 .000 

  Goal × Self-monitoring -.673 .322 -.328 .040 < .041

* The ∆R
2
 result is the increase in R

2
 due to adding each independent variable last, given the 

other independent variables.  

 

 

 

Table 4.7.1 

Contrasts between interaction terms for self-efficacy for the effect of goal type and self-

monitoring 

Effect of 
Mean Difference between process and 

outcome goal 
SE p 

Goal type w/ self-monitoring -.97 .24 .001 

Goal type w/o self-monitoring -.36 .24 .809 
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Figure 4.7. Self-efficacy mean scores for process and outcome goal conditions with self-

monitoring present and absent. 

Effect on Learning Strategy Use 

Hypothesis 1.c addressed the effect of goal type and self-monitoring on students’ 

reported use of self-regulated learning strategies, as measured by the MSLQ. It was expected 

that a process goal would have a positive effect on students’ reported use of learning 

strategies, and that this effect will be superior when students self-monitor their learning. 

Table 4.8 lists strategy use scores for the students in the process and outcome conditions 

when self-monitoring was present and absent.  

 

 

 

Table 4.8 

Means and standard deviations of strategy use scores for goal type and self-monitoring 

 Goal Condition  

Self-Monitoring Process Outcome Total 

Present  
4.65 (.54) 

(n = 24) 

5.30 (.74) 

(n = 24) 

4.97 (.72) 

(n = 48) 

Absent  
5.22 (.71) 

(n = 24) 

5.23 (.80) 

(n = 24) 

5.22 (.75) 

(n = 48) 

Total 
4.93 (.69) 

(n = 48) 

5.27 (.76) 

(n = 48) 

5.10 (.74) 

(n = 96) 

* Maximum strategy use score = 7 
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 Results from a regression analysis (table 4.9) revealed a significant interaction effect 

between goal type and self-monitoring on strategy use scores (figure 4.8), B = -0.631, β = -

.37, p = .023. A simple main effect analysis showed that (table 4.9.1), contrary to 

expectations, the outcome goal condition had a significantly positive effect when self-

monitoring was present, but there was no significant difference between the outcome and 

process goal conditions when self-monitoring was absent. 

 

 

 

 

Table 4.9 

Model coefficients (DV: Strategy use) 

Model variables B SE β p ∆R
2*

  (Constant) 3.371 .396  .000  

  Goal condition .650 .205 .442 .002 .050 

  Self-Monitoring .525 .192 .357 .007 .029 

  Goal × Self-monitoring -.631 .272 -.371 .023 < .050
      

*The ∆R
2
 result is the increase in R

2
 due to adding each independent variable last, given the 

other independent variables.  

 

 

 

 

Table 4.9.1 

Contrasts between interaction terms for strategy use for the effect of goal type and self-

monitoring. 

Effect of 
Mean difference between process and 

outcome goal  
SE p 

Goal type w/ self-monitoring -.65 .20 .011 

Goal type w/o self-monitoring -.01 .20 1.00 
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Figure 4.8. Strategy use mean scores for process and outcome goals with self-monitoring 

present and absent. 

 

 

Effect of Students’ Interest and Goal Orientations 

The second research question of this study sought to examine the effects of students’ 

interest in learning how to construct search statements using Boolean operators (hereafter 

refereed to as “interest level”), as well as students’ goal orientations (intrinsic or extrinsic) on 

(a) simple and complex posttest achievement,  (b) reported self-efficacy beliefs, and (c) 

reported use of learning strategies. Following are the results related to this research question.   

Effect on Simple Posttest Achievement 

Hypothesis 2.a-1 addressed the effect of students’ goal orientations and their interest 

level on their simple posttest achievement. It was expected that students’ high interest in the 

topic would positively affect their achievement on the simple posttest, and that this effect 

would be greater for students who report an intrinsic goal orientation than for those who 

report an extrinsic goal orientation. Table 4.10 lists mean scores on the simple posttest for 

levels of interest and goal orientation. As discussed in the previous chapter, students were 
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classified as having an intrinsic or extrinsic goal orientation based on the difference between 

their intrinsic and extrinsic goal orientation scores. In addition, for simplicity of presentation 

and interpretation, a 5.5 median split was used to classify students as possessing high or low 

interest in the topic.  

 

 

 

 

Table 4.10 

Means and standard deviations for simple posttest achievement scores for students’ levels of 

interest and goal orientations 

 Goal Orientation  

Interest Intrinsic Extrinsic Total 

High 

 

17.70 (.93) 

(n = 23) 

17.50 (1.03) 

(n = 26) 

17.59 (.98) 

(n = 49) 

Low 
17.57 (1.34) 

(n = 14) 

16.79 (2.07) 

(n = 33) 

17.02 (1.91) 

(n = 47) 

Total 
17.65 (1.09) 

(n = 37) 

17.10 (1.72) 

(n = 59) 

17.31 (1.52)  

(n = 96) 

*Maximum score = 18 

 

 

Results from a regression analysis (table 4.11) showed that, as it was predicted, 

students who reported a high level of interest achieved significantly higher simple posttest 

scores than those who reported a low level of interest, B = .331, β = .221, p = .040. However, 

the effect of students’ goal orientations was not significant (see appendix H for details of 

analysis). These results supported the hypothesis that high interest would positively influence 

students’ achievement, but did not support the predicted positive effect of an intrinsic goal 

orientation. In addition, the interaction between interest and goal orientation on simple 

posttest achievement (figure 4.9) was not significant, B = .198, β = .011, p = .938.  

 

 

 



 

Table 4.11 

Model coefficients (DV: Simple posttest score) 

Model variables B SE β P ∆R
2*

  (Constant) 15.89 .886  .000  

  Interest  .331 .159 .221 .040 .071 

  Goal orientation  .198 .149 .140 .187 .017 

  Interest × Goal orientation   .011 .938 < .040 

* The ∆R
2
 result is the increase in R

2
 due to adding each independent variable last, given the 

other independent variables.  
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Figure 4.9. Simple posttest mean scores for the for high and low interest students with 

intrinsic and extrinsic goal orientations 

 

Effect on Complex Posttest Scores 

Hypothesis 2.a-2 focused on the effect of students’ goal orientations (intrinsic-

extrinsic) and their interest in learning how to construct an effective search statement using 

Boolean operators on their complex posttest achievement. It was expected high interest 

would positively affect students’ achievement on the complex posttest, and that this effect 
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would be greater for students who reported an intrinsic goal orientation. Table 4.12 lists 

mean scores on the complex posttest for levels of interest and goal orientations.   

 

 

 

 

Table 4.12 

Means and standard deviations for complex posttest achievement scores for students’ levels 

of interest and goal orientations 

 Goal Orientation  

Interest Intrinsic  Extrinsic  Total 

High 
15.78 (2.17) 

(n = 23) 

14.96 (2.73) 

(n = 26) 

15.35 (2.50) 

(n = 49) 

Low 
16.79 (1.81) 

(n = 14) 

15.24 (2.46) 

(n = 33) 

15.70 (2.38) 

(n = 47) 

Total 
16.16 (2.08) 

(n = 37) 

15.12 (2.57) 

(n = 59) 

15.52 (2.43) 

(n = 96) 

* Maximum test score = 18 

 

 

 

Results from a regression analysis (table 4.13) revealed that neither interest, B = -

0.346, β = - .123, p = .229, nor goal orientation, B = .387, β = .147, p = .152, had a 

significant effect on complex posttest scores. These results did not support the hypothesis 

that high interest as well as an intrinsic goal orientation would have a positive effect on 

complex posttest achievement.    

The interaction between interest and goal orientation (figure 4.10) on complex 

posttest achievement was not significant, β = - .196, p = .158. These results failed to support 

the hypothesis that the positive effect of high interest in learning effective search strategies 

would be seen at both levels of the goal orientation variable, and that the positive effect of 

students’ high level of interest would be greater for students who reported an intrinsic goal 

orientation than for students who reported an extrinsic goal orientation.  

 



Table 4.13 

Model coefficients (DV: complex posttest score) 

Model variables B SE B β p ∆R
2*

 (Constant) 18.852 1.599  .000  

 Interest  -.346 .286 -.123 .229 .013 

 Goal orientation  .387 .268 .147 .152 .011 

Interest × Goal orientation   -.196 .158 < .001 

* The ∆R
2
 result is the increase in R

2
 due to adding each independent variable last, given the 

other independent variables  
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Figure 4.10. Mean complex posttest mean scores for the for high and low interest students 

with intrinsic and extrinsic goal orientations 

 

Effect on Self-Efficacy 

Hypothesis 2.b addressed the effect of students’ goal orientations and their interest in 

learning how to construct an effective search statement using Boolean operators on their self-

efficacy beliefs. It was expected that students’ high interest in the topic would positively 

affect their efficacy beliefs, and that this effect would be greater for students who report an 
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intrinsic goal orientation. Table 4.14 lists mean self-efficacy scores for levels of interest and 

goal orientations.   

 

 

 

 

Table 4.14 

Means and standard deviations for self-efficacy scores for students’ levels of interest and 

goal orientations 

 Goal Orientation  

Interest Intrinsic  Extrinsic Total 

High 
5.71 (.78) 

(n = 23) 

5.75 (.74) 

(n = 26) 

5.73 (.75) 

(n = 49) 

Low 
5.40 (.97) 

(n = 14) 

5.20 (.98) 

(n = 33) 

5.26 (.97) 

(n = 47) 

Total 
5.59 (.86) 

(n = 37) 

5.44 (.92) 

(n = 59) 

5.50 (.89) 

(n = 96) 

* Maximum self-efficacy score =7 

 

 

Results of a regression analysis (table 4.15) revealed that, as it was predicted, high 

interest students reported significantly higher self-efficacy beliefs than did low interest 

students, B = .207,  β = .016, p = .016. However, contrary to expectations, there was no 

significant difference in self-efficacy beliefs between students with an intrinsic goal 

orientation and students with an extrinsic goal orientation (see appendix H for details of the 

analysis). In addition, the interaction between interest level and goal orientation (figure 4.11) 

on self-efficacy was not significant, B = .063, β = .105, p = .420.  

 

 



Table 4.15 

Model coefficients (model 5, DV: Posttest self-efficacy) 

Model variables B SE B β p ∆R
2

  (Constant) 3.966 .469  .000  

  Interest  .207 .084 .236 .016 .058 

  Goal orientation  .063 .119 .076 .601 .050 

  Interest × goal orientation   .105 .420 < .041

* The ∆R
2
 result is the increase in R

2
 due to adding each independent variable last, given the 

other independent variables.  
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Figure 4.11. Self-efficacy mean scores for the for high and low interest students with 

intrinsic and extrinsic goal orientations 

 

 

 

Effect on Learning Strategy Use 

Hypothesis 2.c predicted the effect of students’ goal orientations and their interest in 

the topic on their reported use of self-regulated learning strategies. An ordinal interaction was 

expected between the two variables, in which the positive effects of high interest would be 

seen at both levels of initial goal orientation variable, and that the positive effect of students’ 
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high interest would be greater for those who report an intrinsic goal orientation than for 

students who report an extrinsic goal orientation. Table 4.16 lists mean strategy use scores 

for low and high interest students as well as for intrinsic and extrinsic goal orientations.   

 

 

 

 

Table 4.16 

Means and standard deviations for strategy use scores for students’ levels of interest and 

goal orientations 

 Goal Orientation  

Interest Intrinsic Extrinsic Total 

High 
5.32 (.60) 

(n = 23) 

5.38 (.78) 

(n = 26) 

5.35 (.70) 

(n = 49) 

Low 
4.84 (.68) 

(n = 14) 

4.83 (.72) 

(n = 33) 

4.84 (.70) 

(n = 47) 

Total 
5.14 (.66) 

(n = 37) 

5.07 (.79) 

(n = 59) 

5.10 (.74) 

(n = 96) 

*Maximum strategy use score = 7 

 

Results from a regression analysis (table 4.17) showed that high interest students 

reported using significantly more learning strategies than low interest students, B = -0.035, β 

= .340, p = .001. However, there were no significant differences between students who 

reported an intrinsic goal orientation and students who reported an extrinsic goal orientation, 

B = -0.247, β = - .051, p = .727. In addition, the interaction between interest and goal 

orientation (figure 4.12) on strategy use was not significant, β = .011, p = .800 (see appendix 

H for details of the analysis). These findings supported the notion that high interest student 

would use more learning strategies than students who are low in interest. However, the 

hypothesis predicting a positive effect of an intrinsic goal orientation, and an interaction 

between interest and goal orientations on strategy use was not supported. 

 



Table 4.17 

Model coefficients (DV: Strategy use) 

Model variables B SE B β P ∆R
2*

  (Constant) 3.371 .396  .000  

  Goal orientation  -.035 .101 -.051 .727 .015 

  Interest  .247 .071 .340 .001 .116 

  Interest × Goal orientation   .011 .80 < .050

*The ∆R
2
 result is the increase in R

2
 due to adding each independent variable last, given the 

other independent variables.  
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Figure 4.12.  Strategy use mean scores for the for high and low interest students with 

intrinsic and extrinsic goal orientations 

 

Other Research Questions 

Discussion of the previous research hypotheses answered research questions 1 and 2 

that dealt with the effect of the main independent variables of the study. Research question 3, 

however, explored how students’ interest in the subject matter and their initial goal 

orientations influenced the effect that assigned achievement goals and the presence/absence 

of self-monitoring had on students’ (a) posttest achievement,  (b) reported self-efficacy 

beliefs, and (c) reported use of learning strategies. 

Although some significant interaction terms emerged from the analysis, none of the 

interactions between students’ attribute variables (interest and goal orientations) and the 

active independent variables (goal type and self-monitoring) were statistically significant. An 
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attempt was made to test some three-way interactions between the independent variables. 

However, in the resulting regression models, none of three-way interactions was significant.  

To test the effect of the two-way interaction terms in this study, first it was 

determined whether the study data supported the use of a more complex interactive model. 

This was accomplished by testing the regression coefficient associated with each of the two-

way interaction terms. If the test of the interaction was not significant, a simpler additive 

regression model was used, and the interaction term was excluded from the final model.  

Table 4.18 presents information for the non-significant interaction terms between 

attribute and active independent variables that were not included in the regression models for 

the dependent variables of the study. This information includes the value of the Beta 

coefficient if the interaction term were added to the model, a t-test of significance of this 

value, and the partial correlation of the interaction term with the dependent variable once the 

variation of the other variables in the regression model had been removed.  

 

 

 

Table 4.18 

Interaction terms that were excluded from the regression models 

DV/Excluded non-significant interactions Beta In t p 
Partial  

Correlation

DV: Simple posttest score     

  Goal orientation * goal condition .062 .372 .711 .039 

  Goal orientation*Self-Monitoring .240 1.341 .183 .140 

  Interest * goal condition -.070 -.124 .902 -.013 

  Interest *self-monitoring .221 .398 .691 .042 

 DV: Complex posttest scores     

  Goal orientation * goal condition -.015 -.094 .926 -.010 

  Goal orientation*Self-Monitoring .001 .006 .995 .001 

  Interest * goal condition -.609 -1.138 .258 -.119 

  Interest * self-monitoring -.634 -1.197 .234 -.125 

DV: Posttest self-efficacy     

  Goal orientation*goal condition .136 .152 .133 .147 

  Goal orientation*Self-Monitoring .260 1.615 .110 .170 

  Interest * goal condition -.389 -.731 .467 -.078 

  Interest * self-monitoring .748 1.512 .134 .159 

DV: Strategy use     

  Goal orientation*Goal condition .109 .129 .129 .089 

  Goal orientation * Self-Monitoring .049 .297 .767 .032 

  Interest * goal condition .357 .657 .513 .070 

  Interest * self-monitoring -.070 -.137 .891 -.015 
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Incidental Findings 

These findings are not related to the hypotheses of the study, but they might help in 

clarifying and interpret some of the previous findings. 

Effect of Students’ GPA on Complex Posttest Achievement 

It was thought that students’ GPA’s might be a significant factor in explaining their 

level of achievement on the complex posttest items. However, a regression model that 

included Students’ GPA as an independent variable, table 4.19, revealed that GPA was not a 

significant predictor, β = .04, p = .725, of student’s achievement. Moreover, the correlation 

between students’ GPA’s and their complex posttest scores was small and not significant, r = 

.128, p= .108. The two main factors that significantly influenced students’ scores on the 

complex items of the posttest were the goal condition and the presence or absence of self-

monitoring. 

 

 

 

Table 4.19 

Regression model including students’ GPA as an independent variable (DV: complex posttest 

score) 

Independent Variables B SE β p ∆R
2

(Constant) 17.37 2.26  .000  

Goal condition -1.33 .51 -.27 .010 .091 

Self-Monitoring -1.01 .47 -.21 .033 .043 

Student GPA .182 .57 .04 .725 .000 

Interest  -.209 .25 -.09 .400 .001 

Goal orientation .369 .23 .16 .116 .024 

 

Students’ Perception of the Self-Monitoring Checklist 

To better understand student’s use of the self-monitoring checklist, they were asked 

whether or not they were paying attention to the checklist, and whether they deemed this self-

monitoring tool as useful for them. Table 4.20 summarizes students’ responses to these 



 87

questions. 83.3% of the students in the process goal condition thought that the self-

monitoring checklist was helpful for them. Whereas, only 58.3% of the students in the 

outcome goal condition had a similar positive reaction to the use of the checklist. A chi-

square test indicated that there was no a relationship between students’ utilization of the self-

monitoring checklist and the type of achievement goal to which they were assigned, χ2
(1, n = 

48) = 3.63, p = .057. 

 

 

 

 

Table 4.20 

Students’ utilization of the self-monitoring checklist  

Goal condition  Never pay attention to checklist. They were useful to me. 

Process Count 4 20 

% 16.7% 83.3% 

Outcome Count 10 14 

% 41.7% 58.3% 

 
 

Students’ Personal Goals 

Although students in each treatment condition were asked to adopt a process or an 

outcome goal for their learning, not all of them adhered to that goal. After finishing the 

instructional unit, students in all treatment conditions were asked to tell what were their 

personal goals as they were learning. An interesting finding was that almost 46% of the 

students in the process goal and self-monitoring condition reported that their main goal was 

not to understand how to write an effective search statement; rather, their main goal was just 

to finish reading the unit. Another interesting finding was that only 16.6% of students in the 

outcome goal conditions focused on the outcome goal (getting a high grade); rather the 

majority of them, especially in the outcome plus self-monitoring condition, were focusing on 

learning how to write an effective search statement. Table 4.21 lists students’ personal goals 

for each treatment condition. There was no relationship between students’ focus while 
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learning, and their membership in one of the four treatment conditions, χ2
(3, n = 91) = .965, 

p = .810. 

 

 

 

 

Table 4.21 

Students’ focus while learning Boolean operators 

 Student Focus while Learning 

Treatment condition Finishing the 

unit 

 Getting high 

grade on test 

 Learning how to 

write ESS* 

   Process + Self-Monitoring 

(n = 24) 
46% 

 
0 

 
54% 

   Process + No Monitoring  

(n = 24) 
38% 

 
4% 

 
58% 

   Outcome + Self-Monitoring  

(n = 24) 
38% 

 
8% 

 
54% 

   Outcome + No Monitoring  

(n = 24) 
30% 

 
8% 

 
63% 

  Total 

(n = 96) 
38% 

 
5% 

 
57% 

ESS = Effective Search Statement.  

  

 Table 4.22 presents dependent variable means and standard deviations for students 

who reported that they focused finishing the unit and for students who reported that they 

focused on learning how to construct effective search statement. A multivariate analysis of 

variance revealed that there were no significant differences in simple posttest scores, 

complex posttest scores, posttest self-efficacy, and strategy use scores, between students with 

a focus on finishing the unit and students with a focus on learning how to write an effective 

search statement, F (4, 86) = 2.14, Wilk’s Lambda = .91, p = .082. 
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Table 4.22  

Means and standard deviations for students with a focus of finishing the unit and for students 

with a focus of learning how to write an effective search statement 

 Student Focus while Learning  

Dependent variables 
Finishing  the unit 

(n = 36) 

Learning how to write an 

EES 

(n = 55) 

Total 

(n = 91) 

Simple Posttest Score 
1

16.97 (1.89) 17.53 (1.26) 17.31(1.55)

Complex Posttest score 
2

15.58 (2.49) 15.65 (2.28) 15.63(2.35)

Posttest Self-Efficacy 
3

5.30 (.90) 5.60 (.84) 5.50 (.90) 

Strategy use score 
4

4.90 (.73) 5.21 (.70) 5.07 (.72) 

1,2  Maximum test score = 18 

3, 4 Maximum scale score = 7 

 

Students’ Recall of the Assigned Goals 

After finishing the posttest, the students were asked if they still recalled the goal that 

was assigned to them at the outset of the instructional unit, and was repeated throughout the 

unit. Although the vast majority of students reported that they still remembered their assigned 

goal, 25% of the students in the outcome condition who self-monitored their leaning said that 

they did not remember the goal that was assigned to them. Table 4.23, shows the percentages 

of students in each treatment condition who remembered their achievement goals after 

finishing the posttest.  A Chi-square test indicated that there is no relationship between 

whether or not the students’ remembered their assigned goals and their membership in any of 

the four treatment conditions, χ2
(3, n = 96) = 2.4, p = .49. 
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Table 4.23 

Students’ recall of their assigned goals  

 Did the students remember the goal? 

Goal condition Yes  No 

  Process + Self-Monitoring 

(n = 24) 
83.3%  16.7% 

  Process + No Self-Monitoring 

(n = 24) 
91.7%  8.3% 

  Outcome + Self-Monitoring 

(n = 24) 
83.3%  16.7% 

  Outcome + No Self-Monitoring 

(n = 24) 
75.0%  25.0% 

Total 

(n = 24) 
83.3%  16.7% 

 

Results from Factor Analysis of the 14-Item Posttest Self-Efficacy Scale 

A factor analysis, with Viramax rotation, was conducted on the 14-item posttest self-

efficacy scale. Table 4.24 shows all the factors extractable from the analysis along with their 

eignvalues, the percent of variance accounted for by each factor, and the cumulative variance 

of the factor and the previous factors. The factors are ordered based on their importance with 

respect to the variables; eignvalues below one often are used as a practical cutoff. The 

extraction sums of squared loadings list only the two factors that have been extracted for 

analysis. The rotation sums of squared loadings list the eigenvalues after Varimax rotation. 

In this analysis, the first factor accounted for 65.83% of the variance and the second 8.27%. 

All the remaining factors are not significant.  

 



Table 4.24  

Factor Analysis: Total Variance Explained 

 
Initial Eigenvalues 

 

Extraction Sums of Squared 

Loadings 

Rotation Sums of Squared 

Loadings 

Factor Total 
% of 

Variance

Cumulative

% 
Total 

% of 

Variance

Cumulative 

% 
Total 

% of 

Variance 

Cumulative 

% 

1 9.22 65.83 65.83 9.22 65.83 65.83 6.21 44.36 44.36 

2 1.16 8.27 74.10 1.16 8.27 74.10 4.16 29.74 74.10 

3 .95 6.75 80.85       

4 .70 4.94 85.79       

5 .43 3.04 88.83       

6 .37 2.67 91.51       

7 .31 2.19 93.70       

8 .20 1.45 95.15       

9 .16 1.15 96.30       

10 .13 .96 97.26       

11 .12 .85 98.11       

12 .11 .77 98.88       

13 .09 .68 99.55       

14 .06 .45 100 

 

 

The Screeplot 

The Scree plot (figure 4.13) is a graph of the eigenvalues against all the factors, and it 

is useful for determining how many factors to retain. The point of interest is where the curve 

starts to flatten. It can be seen that the curve begins to flatten between factors 2 and 3. 

However, since factor 3 had an eigenvalue of less than 1, only two factors have been 

retained.  

Component Number
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Figure 4.13 

Scree Plot for the factor analysis 
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Component (Factor) Matrix 

 

Table 4.25 shows the loadings of the fourteen self-efficacy scale items on the two 

extracted factors. The higher the absolute value of the loading, the more the factor 

contributes to the variable. All items loaded high on factor 1, since none of the loadings is 

less than 0.5. Items 3 and 4 loaded on both factors. However, their loadings on factor 1 are 

higher.  

 

Rotated Component Matrix 

 

The idea of rotation (Rotation Method: Varimax with Kaiser Normalization) is to 

reduce the number of factors on which the variables under investigation have high loadings. 

Rotation makes the interpretation of the factor analysis easier. Table 4.26 shows that items 

1,2,5,6,7,8,9,10,11,12, and 14 are substantially loaded on factor (component) 1, while, only 

scale items 3,4, and 6 are substantially loaded on factor 2. Item 13 did not load on any factor. 

It might be concluded that majority of the items loaded on one factor suggesting that the 

scale items assess students’ self-efficacy beliefs in writing effective search statements.  

 

 

Table 4.25  

Component (Factor) Matrix 

 Factor 

1 2 

Item 1 .777  

Item 2 .783  

Item 3 .748 .601 

Item 4 .792 .544 

Item 5 .792  

Item 6 .879  

Item 7 .882  

Item 8 .854  

Item 9 .885  

Item 10 .826  

Item 11 .848  

Item 12 .898  

Item 13 .525  

Item 14 .800  

*Loadings less than .5 are not shown   

Table 4.26  

Rotated Component (Factor) Matrix 

  Factor 

 1 2 

Item 1 .561 .545 

Item 2 .661  

Item 3  .932 

Item 4  .914 

Item 5 .599 .521 

Item 6 .526 .758 

Item 7 .867  

Item 8 .686 .508 

Item 9 .785  

Item 10 .899  

Item 11 .885  

Item 12 .719 .537 

Item 13   

Item 14 .734  

*Loadings less than .5 are not shown   

* Bold numbers represent highest loading of a factor 
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Table 4.27 shows the two factors and the self-efficacy scale items loading on them. It 

should be noted that some items loaded on both scales. However, as seen in table 4.26 all 

items that loaded on both factors load significantly on factor 1. Moreover, although scale 

item 13 loaded on factor 1 in the unrotated factor matrix, it did not load on either factor in the 

rotated factor matrix. 

 

 

 

 

Table 4.27  

Posttest self-efficacy scale items and their loading on factors 1 and 2 

# Items loading on factor 1  Items Loading on factor 2 

1 
I’m certain I can master the skill of 

writing effective search statements.   

 I’m certain I can master the skill of 

writing effective search statements. 

2 
I’m confident I can write nested Internet 

search statements. 

 

3  

I’m confident I can write an internet 

search statement using the AND 

operator without mistakes. 

4  

I’m confident I can write an internet 

search statement using the OR 

operator without mistakes. 

5 

I’m certain I can understand the most 

difficult material presented in the 

instructional unit teaching how to write 

Internet search statements.   

 I’m certain I can understand the 

most difficult material presented in 

the instructional unit teaching how 

to write Internet search statements.   

6 

I’m confident I can write an internet 

search statement using the NOT 

operator without mistakes. 

 I’m confident I can write an internet 

search statement using the NOT 

operator without mistakes. 

7 

Considering the difficulty of writing 

effective Internet search statements, I 

think I will do well in today’s lesson. 

SE 

 

8 

I’m confident I can understand the most 

complex material on how to write 

effective Internet search statements. 

 

I’m confident I can understand the 

most complex material on how to 

write effective Internet search 

statements. 

9 

I’m confident I can write complete 

Internet search statements using all the 

operators. 

 

10 
I expect to do well when learning how 

to construct search statements.  

 



(Table 4.27 - Continued) 

 94

# Items loading on factor 1  Items Loading on factor 2 

11 I believe I will receive an excellent 

grade in a test on writing Internet search 

statements.  

 

12 

I’m confident I can do an excellent job 

on a test on writing Internet search 

statements.  

 I’m confident I can do an excellent 

job on a test on writing Internet 

search statements.  

13 
I believe I will receive an excellent 

grade in this class. * 

*This Item did not load high on 

either factor in the rotated factor 

matrix 

14 

I’m confident I can understand the basic 

concepts about writing Internet search 

statements.  

 

 

 

 

 

_____________________________ 
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CHAPTER 5  

DISCUSSION 

 

 

 

The purpose of this study was to examine the effects of assigned achievement goals 

(process and outcome), self-monitoring (present or absent), interest, and students’ goal 

orientations (intrinsic and extrinsic) on academic achievement, self-efficacy, and the reported 

use of learning strategies. Overall, results of the study partly supported the hypotheses on the 

effect of goals and self-monitoring on the dependent variables of the study. However, the 

hypotheses concerning the effect of interest and goal orientations on the dependent measures 

were not fully supported. The findings relating to each hypothesis will be discussed, and 

possible explanations for those findings will be presented in generally the same sequence that 

the results were presented in the previous chapter. Limitations and implications of this study 

for learning and instruction will be highlighted and suggestions for future research will be 

provided. 

Table 5.1 provides a summary of the major findings obtained in this study. It s worth 

noting that, due to the complexity of the classroom environment, some of these findings 

might be attributed to factors other than the goal conditions, self-monitoring, interest, or 

students’ goal orientations. Other factors that might have influenced the findings of this study 

include students’ short exposure to the goal statements and self-monitoring checklist, and the 

strength of the goal statements. These factors as well as other logical explanations are 

considered in the discussion of the findings. 
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Effect of Goals and Self-Monitoring 

The first research question in this study sought to examine the effects of the assigned 

achievement goals (process and outcome) and the presence or absence of self-monitoring on 

students’ (a) simple/complex posttest achievement,  (b) reported self-efficacy beliefs, and (c) 

reported use of learning strategies. Research hypothesis 1.a-1, 1.a-2, 1.b, and 1.c were 

formulated and tested in order to answer this research question. Following is a discussion and 

interpretation of the findings pertaining to each of the tested hypotheses 

Effect on Simple Posttest Achievement 

Simple posttest achievement was assessed using questions that required the students 

to write search statement using one Boolean operator. Hypothesis 1.a-1 predicted that for 

students’ achievement on simple posttest questions, an ordinal interaction was expected, in 

which the positive effects of assigning students to a process goal condition would be seen at 

both levels of the self-monitoring variable, and the positive effect of the process goal would 

be greater when students self-monitored their learning than when self-monitoring was absent. 

This hypothesis was not supported in this study. The effect of goals and self-

monitoring was not statistically significant, nor was the interaction between these two 

variables significant. In fact, the type of goal that was assigned to the students accounted for 

only 2.6% of the variance in students’ simple posttest scores and self-monitoring did not 

account for any of the variation in students’ achievement. A possible explanation of these 

findings is that the simple posttest questions were overly simple. Indeed, the overall average 

score on the 6-item simple posttest was 17.3, with no group score lower than 16.9. This 

ceiling effect made it difficult to detect significant differences in students’ achievement.   

Effect on Complex Posttest Achievement 

Complex posttest achievement was assessed using questions that required the students 

to write nested search statement that included more than one Boolean operator. Hypothesis 

1.a-2, stated that for students’ complex posttest achievement, an ordinal interaction was 
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expected, in which the positive effects of assigning students to a process goal condition 

would be seen at both levels of the self-monitoring variable, and that the positive effect of the 

process goal would be greater when students self-monitored their learning than when self-

monitoring was absent. 

Data from this study partially supported this hypothesis. Achievement goals had a 

significant main effect on students’ complex-posttest achievement, as did self-monitoring. 

The type of goal that was assigned to students accounted for almost 10% of the variance in 

students’ achievement, with students in the process goal condition scoring significantly 

higher on the complex portion of the posttest than did students in the outcome goal condition. 

Self-monitoring, on the other hand, accounted for 4.7% of the variance in achievement on the 

complex posttest, with students in the self-monitoring condition scoring significantly higher 

on the complex posttest items compared to students for whom self-monitoring was not 

required.  

Although the interaction between goals and self-monitoring was not statistically 

significant, the direction of the non-significant interaction between these two variables was 

identical to the interaction described in the hypothesis. Students in the process goal condition 

attained higher posttest scores than did those learning with an outcome goal, particularly 

when self-monitoring was present.   

Findings from this study support previous research findings that showed that process 

and outcome goals may yield different effects on self-regulatory activities and achievement 

outcomes (Pintrich & Schrauben, 1992). Process goals focus students’ attention on learning 

and understanding the content of instructional materials (Ames, 1992, Pintrich & Schunk, 

2001). On the contrary, outcome goals focus students’ attention on grades, rewards, or just 

completing tasks. Such goals might not draw attention to the importance of learning 

strategies that are fundamental for task completion, or increase efficacy for learning (Schunk, 

1996). Although outcome goals can exert powerful motivational effects, process goals are 

more effective in enhancing achievement and self-regulation (Schunk, 1995). 

Schunk and Ertmer (1999) investigated the effects of goals and self-evaluation on 

students’ self-efficacy, achievement, and reported use of self-regulatory strategies. Results 

from Schunk’s study showed that providing and encouraging students to adopt a process 

goal, with or without self-evaluation, led to higher achievement, self-efficacy, and strategy 
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competence and frequency than did providing outcome goals and self-evaluation. These 

results support the general notion that encouraging student to adopt a process goal is more 

beneficial in promoting better achievement and enhancing self-efficacy than providing them 

with outcome goals (Schunk & Ertmer, 1999) 

As to self-monitoring, a number of studies have examined the effects of self-

monitoring with conventional classroom students. For instance, a study by Schunk (1983) 

investigated the effects of self-monitoring on motivation and achievement. The results from 

Schunk’s study showed that the self-monitoring led to higher self-efficacy, persistence, and 

achievement compared to the no monitoring. Generally, studies on self-monitoring and goal 

setting support the positive effect of process goals and self-monitoring of learning on self-

regulation, self-efficacy, and achievement (Bandura, 1988; Elliot & Dweck, 1988; Schunk, 

1990; Zimmerman, 1989, 1994). 

Effect on Self-efficacy Beliefs 

In this study, self-efficacy was assessed using the self-efficacy sub-scale from the 

MSLQ, in which students reacted to statements using a 7-point Likert type scale. For 

students’ reported self-efficacy beliefs, an ordinal interaction was expected (hypothesis1.b) in 

which the positive effects of the process goal would be seen at both levels of the self-

monitoring variable, and that the positive effect of the process goal on self-efficacy would be 

greater under the self-monitoring condition than under the no self-monitoring condition.  

This hypothesis was not fully supported in this study. While the interaction between 

goals and self-monitoring was statistically significant, the direction of the interaction was not 

in line with the direction of the predicted interaction described in the hypothesis. Students in 

the outcome goal conditions reported significantly higher self-efficacy beliefs than did those 

in the process goal conditions, and their scores were higher when they self-monitored their 

learning.    

Although students’ achievement on the complex portion of the posttest was at its 

highest point under the process goal with self-monitoring condition, their reported self-

efficacy scores were higher under the outcome goal condition. This is in contrast to 

Bandura’s (1997) social cognitive perspective of self-regulated learning that links process 
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goals with higher self-efficacy beliefs. A possible explanation for these results was that 

asking students to do their best on a test (outcome goal) was more meaningful and important 

for them than just encouraging them to learn how to write an effective search statement 

(process goal). In other words, the written instructions to the students to adopt a process goal 

may not have been powerful enough to elevate students’ feelings of self-efficacy. Another 

possible explanation, as mentioned at the outset of this chapter, is that student’s exposure to 

the process goal was not long enough to influence their self-efficacy beliefs.  

In addition, while it was expected that with regard to self-efficacy, students in the 

process goal condition would benefit the most from self-monitoring, in this study, self-

monitoring was most beneficial for the outcome goal group. It seems that not only was a 

product goal more powerful than process goals in promoting higher self-efficacy beliefs, but 

also its effect was magnified when students were asked to self-monitor their learning 

activities. One could argue that students’ short-term exposure to the self-monitoring 

instrument, and the lack of prior experience in using it, might have contributed to the 

contradictory findings regarding the combined effect of goals and self-monitoring on self-

efficacy. These arguments are supported by Maag, Reid, and DiGangi (1993) who found that, 

in general, students prefer to monitor academic outcomes, as compared to monitoring 

learning progress or study habits. Maag, Reid, and DiGangi also emphasize the importance of 

employing treatments of sufficient duration when examining self-regulating strategies.   

Effect on Students’ Reported Use of Learning Strategies 

Students’ use of learning strategies was assessed using the relevant learning strategy 

sub-scales from the MSLQ, in which students reacted to statements on a 7-point Likert type 

scale. For students’ reported use of learning strategies, an ordinal interaction was expected 

(hypothesis 1.c) in which the positive effects of assigning students to a process goal 

condition would be seen at both levels of the self-monitoring variable. Moreover, the positive 

effect of assigning students a process goal on strategy use was expected be greater under the 

self-monitoring condition than under the no self-monitoring condition.  

In this study, the interaction between goals and self-monitoring was statistically 

significant. Students learning under an outcome goal reported using more learning strategies 
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than those learning under a process goal, and the positive effect of outcome goals was greater 

when self-monitoring was required compared to the condition in which self-monitoring was 

not required. However, this interaction effect was in complete contrast with the hypothesized 

nature of the interaction. More specifically, as to the goal condition, which accounted for 5% 

of the variance in students reported use of learning strategies, students in the process goal 

conditions reported using less learning strategies than did those in the outcome goal 

conditions. This finding is in contrast to the results of previous studies (Ames, 1992; Pintrich 

& Schunk, 2001; Schunk, 2001) in which process goals had a positive effect on students’ use 

of learning strategies. In this study, apparently the outcome goal students were so concerned 

with attaining their goal of doing their best on the test that they reported using more 

strategies than the process goal students, who were asked to focus on learning and 

comprehension of the materials.  

As to self-monitoring, which accounted for 2.9% of the variance in strategy use, 

students who were asked to self-monitor their learning activities reported using less learning 

strategies than did those who did not monitor their learning. A likely explanation for this 

finding is that students who self-monitored their learning might have felt that they did not 

need to use additional strategies beside the ones (e.g., self-monitoring checklist) that were 

provided to them in the instructional materials. Whereas, students in the no self-monitoring 

conditions felt that they needed to use some of their own learning strategies to comprehend 

the content of the materials.  

Effect of Students’ Interest and Goal Orientation 

The second research question in this study was intended to examine the effects of 

goal orientation (intrinsic or extrinsic) and interest in learning how to write effective search 

statements on students’ (a) simple/complex posttest achievement,  (b) reported self-efficacy 

beliefs, and (c) reported use of learning strategies. Research hypothesis 2.a-1, 2.a-2, 2.b, and 

2.c were formulated and tested in order to answer this research question. Following is a 

discussion and interpretation of the findings pertaining to each of the tested hypotheses 
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Effect on Simple Posttest Achievement 

Hypothesis 2.a-1 stated that, for students’ simple posttest achievement on simple 

posttest items an ordinal interaction was expected, in which the positive effects of the high 

interest in learning effective search strategies would be seen at both levels of students’ initial 

goal orientation variable, and that the positive effect of students’ interest would be greater for 

students who reported an intrinsic goal orientation than for students who reported an extrinsic 

goal orientation. This hypothesis was partially supported in the study. Students’ interest in 

learning how to use Boolean operators, which accounted for 7.1% of the variance in students’ 

simple posttest scores, had a significant main effect on simple posttest achievement. More 

specifically, students who reported a high level of interest in learning about Boolean 

operators received relatively higher achievement scores than did those who had low interest. 

However, initial goal orientations, which accounted for 1.7% of the variance in simple 

posttest scores, were not significant predictors of students’ achievement on the simple 

posttest questions. Furthermore, the interaction between interest and goal orientation was not 

also significant.  

The positive effect of interest obtained in this study is supported by previous research 

findings that showed that when students interest in a subject matter is high, they tend to 

receive higher achievement scores than when their interest is low (Pintrich & Garcia, 1991; 

Pintrich & Schrauben, 1992). As to the non-significant effect of students’ goal orientations 

on simple posttest achievement, this finding might indicate that students’ achievement might 

be more influenced by the level of interest in the topic than students’ goal orientations. 

Moreover, it is possible that a goal orientation effect was not detected because of the ceiling 

effect created by students’ relatively high scores on the simple portion of the posttest. 

Effect on Complex Posttest Achievement 

With regard to students’ complex posttest achievement, an ordinal interaction was 

expected (hypothesis 2.a-1), in which the positive effects of the high interest in learning 

effective search strategies would be seen at both levels of initial goal orientation variable, 

and that the positive effect of students’ interest on complex posttest achievement would be 
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greater for students who reported an intrinsic goal orientation than for students who reported 

an extrinsic goal orientation to learning. In this study, students’ goal orientations, which 

accounted for only 1.1% of the variance in complex posttest achievement, and their interest 

in writing search statements, which explained 1.3% of the variance in achievement, did not 

have a significant effect on students’ complex posttest achievement. In addition, the 

interaction between the two variables was not significant. 

One reason why there was not a main effect of interest may be that students’ interest 

in learning how to write effective search statements was not very high even for the high 

interest students. Indeed, the average interest score for the high interest group was 6.1 out of 

possible 7 points. Another possible explanation is that even though some students were 

classified as high in interest, students did not have a choice in selecting the topic of the 

instructional unit used in this study. Deci (1992) states that a person can only be considered 

interested in some topic or activity when they chose it themselves.  

With regard to students’ goal orientations, the general expectancy-value model of 

self-regulated learning defines an intrinsic goal orientation as a student approach to learning 

with a focus on mastery, challenge, or curiosity. In contrast, an extrinsic goal orientation is 

defined as an approach to learning tasks with a focus on grades, rewards, or approval from 

others (Pintrich, 2001). Previous research has found that students who reported having an 

intrinsic goal orientation performed at higher levels on exams, essays, and final grades 

compared to students who reported an extrinsic goal orientation (Pintrich, 1989). Yet, these 

findings were not evident in the current study.  

One possible explanation that students’ goal orientations did not yield a significant 

effect on their achievement was that the students were more driven by the process and 

outcome goals that were assigned to them than their own goal orientations. Moreover, it is 

possible that students’ goal orientations might only have an effect on learning over an 

extended period of time, and that the short duration of this study did not allow for students’ 

goal orientations to emerge as a significant motivational factor in their achievement.  

Effect on Self-Efficacy 

For students’ reported self-efficacy beliefs, an ordinal interaction was expected 
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(hypothesis 2.b), in which the positive effects of high interest would be seen at both levels of 

initial goal orientation variable. Moreover, it was expected that the positive effect of 

students’ high interest in the subject matter on their self-efficacy would be greater for those 

who reported an intrinsic goal orientation than for students who reported an extrinsic goal 

orientation to learning. This hypothesis was to some extent supported in this study. Students’ 

interest, which accounted for 5.8% of the variance in self-efficacy, had a significant main 

effect on students’ reported self-efficacy scores. More specifically, students who reported a 

high level of interest in learning how to use Boolean operators reported higher self-efficacy 

beliefs than did those who reported lower levels of interest. However, the effect of students’ 

goal orientations, which accounted for 5% of the variance in self-efficacy, was not 

significant, and neither was the interaction effect between interest and goal orientations.  

The positive effect of high interest on self-efficacy provides additional support to 

previous research findings (Rottinghaus, 2003; Smith, 2002). However, based on Bandura’s 

(1997) theory of self-efficacy, one would expect also that an intrinsic goal orientation would 

be associated with high self-efficacy beliefs. In this study, this result was not reached. 

Perhaps, as illustrated by the positive effect of outcome goals on self-efficacy, students’ self-

efficacy beliefs might be more influenced by goals that are assigned by an external agent, 

than by their own goal orientations.  

Another likely explanation for the lack of goal orientation effect might be that 

students were not able to judge substantial change in their efficacy beliefs after a short period 

of instruction, especially since many of them were learning a novel skill. In this study, 

students in the four treatment conditions spent an average of 20 minutes learning from an 

instructional unit. As mentioned earlier the brevity of the intervention is most likely a 

weakness of the study. A longer intervention might be necessary in order to detect a 

significant positive effect of goal orientations on students’ efficacy beliefs. 

Effect on Students’ Reported Use of Learning Strategies 

For students’ reported use of learning strategies, an ordinal interaction was expected 

(hypothesis 2.c), wherein the positive effects of high interest would be seen at both levels of 

initial goal orientation variable, and that the positive effect of students’ high interest in the 
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subject matter would be greater for those who reported an intrinsic goal orientation than for 

students who reported an extrinsic goal orientation. 

 Partially supporting this hypothesis, students’ interest had a significant main effect on 

students reported use of learning strategies, and it explained 11.6% of the variance in the 

reported scores. Students who had a high level of interest in learning about Boolean operators 

reported using more learning strategies than did those who reported a lower level of interest. 

This finding is substantiated by research conducted over the last decade, which has provided 

support for the positive effect of high interest on achievement and strategy use. Studies by 

expectancy-value researchers (e.g., Pintrich, 1989; Pokay & Blumenfeld, 1990) supported the 

hypothesis that students who are interested in a particular course or major will use more 

learning strategies than students who are less interested in the course.  

 On the other hand, the effect of students’ goal orientations, which accounted for 1.5% 

of the variance in the strategy use score, was not significant. This finding was not consistent 

with research stemming from general expectancy-value model, which has shown that 

students who tend to have an intrinsic goal orientation to learning employ cognitive and 

metacognitive strategies more often than students who tend to have an extrinsic goal 

orientation (Meece, 1991; Pintrich, 2001, 1989; Pintrich & Garcia, 1991; Pintrich & 

Schrauben, 1992). This was not the case in this study; both intrinsically and extrinsically 

oriented students reported almost equal strategy use scores.  

A possible explanation for the lack of goal orientation effect on students’ reported use 

of learning strategies might be that the learning environment was so highly controlled that the 

students were not able to think about using or reporting learning strategies other than those 

presented to them in the instructional materials. Indeed, the students were asked to follow to 

the letter the instructions that were given to them, and they were not given a chance to tap 

into their personal inventory of learning strategies.      

Examination of Other Research Questions 

The previous discussion addressed research hypotheses associated with the first two 

research questions, which dealt primarily with (1) the main effects of goals, self-monitoring, 

interest, and students’ goal orientations on the dependent variables of the study; and (2) the 
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interaction between goals and self-monitoring, and the interaction between interest and goal 

orientations. The third research question, however, attempted to examine how students’ 

interest in the subject matter and their initial goal orientations influenced the effect that 

assigned achievement goals and the presence/absence of self-monitoring had on students’ (a) 

posttest achievement,  (b) reported self-efficacy beliefs, and (c) reported use of learning 

strategies. 

It is worth noting here that to the best of the researcher’s knowledge this research 

question was not extensively investigated in previous studies. However, previous research 

findings (Ames, 1992; Pintrich, 2002) on the effect of the individual independent variables 

have shown that an intrinsic goal orientation to learning coupled with a high level of interest 

in the subject matter have promoted higher achievement and increased use of learning 

strategies. In this study it was expected that these positive effects would be amplified when 

students were encouraged to adopt a process achievement goal and self-monitor their 

learning activities. That is because process goals would focus students’ attention on learning 

and understanding, which would complement students’ intrinsic orientations. In this study, 

the examination of the possible complex interactions between the four independent variables 

was approached in an exploratory fashion. 

Results from this study have indicated that none of the interactions between the active 

independent variables of the study (goals and self-monitoring) and the attribute independent 

variables (students’ interest and their goal orientations) was statistically significant. In other 

words, students’ interest and goal orientations did not influence the extent to which the 

assigned achievement goals and the presence or absence of self-monitoring affected students’ 

achievement, self-efficacy, and reported use of learning strategies. This might be due to the 

lack of such an interactive effect, or to the decrease in statistical power caused by the 

inclusion of complex interactive terms in the regression models. It is possible that increasing 

the number of subjects in each treatment condition would increase the statistical power, and 

thus the ability to detect significant effects for complex interaction terms in the multiple 

regression models. 
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Limitation of the Study 

An examination of the participants, procedure, and findings of this study revealed 

several limitations related to the methodology of the study and generalizability of the results. 

An important limitation of the study concerns the short interval during which the students 

were exposed to goal setting and self-monitoring treatments. It is believed that this limitation 

significantly contributed to some of the non-significant and inverse findings obtained in this 

study. One might argue that if the students were exposed to the goals and self-monitoring 

tool for a longer period of time, these treatments might have had a stronger positive effect on 

students’ achievement.  

In addition, this study dealt with college level students learning how to construct 

effective search statements in the context of an educational technology course. The findings 

from this study should not be generalized beyond the target population or instructional 

domain. Different populations, such as high school or middle school students may have 

reacted differently from the subjects in this study. Moreover, the delivery medium of learning 

in this study was print-based instructional materials because it was thought that this is the 

most suitable delivery system for classroom self-paced learning. It should be noted that each 

delivery system, such as computer-based instruction, has different attributes that can affect 

the learning process and outcomes. To generalize the results of this study beyond print-based 

instruction is not warranted.   

In this study, students’ achievement was assessed using a paper and pencil posttest. It 

would have been more authentic to test students’ skills in writing effective search statements 

using an actual Internet search engine. That was not feasible in this study because of the lack 

of a computerized method to assess students’ efficiency in writing search statements.  

Another limitation of this study was students’ lack of experience with the self-

monitoring instrument. Nearly half of the students in the self-monitoring conditions reported 

that the self-monitoring checklists were not useful to them. Extended exposure to the self-

monitoring instrument before conducting the study might have resulted in more students 

taking full advantage of and benefiting from the self-monitoring instrument. 

Finally, gender differences could have affected the results of this study. Over 85% of 
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the subjects in this study were female students. Previous research has reported that there are 

gender differences in the use of self-regulated learning strategies. More specifically, female 

students reported using more self-regulated learning strategies than did male students 

(Zimmerman & Martinez-Pons, 1990). This finding should be taken into consideration when 

interpreting the results from this study.  

Future Research  

Future research may examine several of the limitations mentioned above and further 

explore some observations noted earlier in the discussion. What follow are some suggestions 

for future research that would address some of the limitations of this study or improve on its 

design.  

This study examined self-regulative learning strategies (assigning goals and self-

monitoring) that were embedded within print-based instructional materials. Another approach 

that might be examined is to test the effect of allocating some classroom time to give students 

direct instruction on the use of these strategies. It is possible that training students on self-

monitoring might enhance its effect.  

 Future studies might also examine the effect of using an electronic monitoring agent 

that would monitor students’ progress, instead of students monitoring themselves. In this 

study, students could bypass the self-monitoring checklist without making sure that they have 

understood a lesson. However, students using a web or computer based self-monitoring 

protocol that assessed students’ skills before continuing to the next lesson might be more 

effective than the paper-based self-monitoring technique.  

As noted in the discussion, longitudinal research would be valuable because some 

self-regulated learning skills (e.g., self-monitoring) require time to be fully developed. 

Moreover, students’ motivational variables (e.g., self-efficacy, interest, and goal orientations) 

might not be influenced by short-term interventions. Future research studies might consider 

examining the variables of this study over the course of one semester. 

As seen in this study, outcome goals had a positive effect on students’ use of learning 

strategies and their self-efficacy beliefs. That might indicate that outcome goals might have a 

positive effect on some motivational outcomes. Since the focus of majority of today’s 
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students is pursuing high grades (an outcome goal) (Moreland, Miller, & Laucka, 1981), 

future studies might try to examine the conditions under which outcome goals have effects 

that are more favorable.    

Finally, in this study complex interactions between the independent variables were 

not statistically significant. This might be due, in part, to the number of subjects in this study. 

Future research studies might try to increase the number of participants, which would 

increase statistical power and thus the ability to detect significant complex interactions, if 

they exist.  

Implications of the Study 

The results of this study have several practical implications for teaching and learning, 

and for instructional design. These include the use of self-regulated learning strategies for 

improving academic achievement, and the importance of students’ motivation, especially 

interest, in promoting better use of learning strategies.  

The first implication from this study concerns the value of incorporating self-

regulating learning strategies into print-based instruction. As evident from this study, 

including process goal instructions within instructional materials might help in focusing 

students’ attention on learning, and thus improving their performance. In addition, self-

monitoring was found to be an effective supplement to process goals in promoting higher 

achievement outcomes, which calls for future instructional designers to incorporate this 

strategy into their current repertoire of instructional strategies. 

Second, in order for self-regulative learning to be instilled in students, instructional 

designers and teachers should keep in mind that the development of some learning skills does 

not occur instantly. Practice activities on the use of learning strategies (e.g., self-monitoring, 

or self-evaluation) should be provided to the students and feedback on students’ competence 

in using these strategies should also be given. 

Finally, the results of this study have demonstrated that when students’ interest in 

learning is high, they will use more learning strategies to achieve their goals than when 

interest is low. Instructional designers should seek to make instructional materials more 

appealing and interesting to students. This might be accomplished by using examples and 
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practice activities that are relevant to the students, or giving the students’ a choice in 

selecting the topic of learning.     

Summary and Cnclusions 

Despite its role in understanding self-regulated learning, sufficient attention has not 

been given to the role of the expectancy value theory in explaining valuable aspects of self-

regulation among students. The social cognitive model of self-regulation has ignored the 

effect of students’ interest and goal orientations in explaining some of its findings. This study 

contributes to the existing social cognitive theory of self-regulated learning by examining the 

influence of students’ interest and their goal orientations (both are expectancy- value 

constructs) as well as goal setting and self-monitoring on students’ computer skill 

achievement, self-efficacy, and use of learning strategies.  

Supporting the social cognitive perspective of self-regulation, results of this study 

showed that encouraging students to adopt a process goal as well as providing them with 

means to self-monitor their learning activities enhanced their academic achievement on 

complex tasks. However, contrary to expectations, a process goal and self-monitoring had an 

inverse effect on students self-efficacy beliefs.  

On the other hand, supporting the expectancy-value model of self-regulation, 

students’ interest in the subject matter positively influenced their achievement on simple 

tasks, their self-efficacy beliefs, and their use of learning strategies. However, high interest 

did not have an effect on achievement on complex tasks. In addition, students’ goal 

orientations did not exert an effect on achievement, self-efficacy, or strategy use.  

As to the impact of students’ interest and goal orientations (attribute variables) on 

goal setting and self-monitoring (active variables), this research should be seen as an early 

attempt to identify the possible interaction effects of these variables. Results from this study 

did not reveal any significant interaction effects. Further research that addresses the 

limitations of this study should provide a fuller understanding of the effect of interest and 

goal orientations on students’ self-regulated learning. Such understandings would provide 

very useful information for the design and development of instructional materials aimed 

toward enhancing students’ achievement outcomes, especially computer and technology 



 

 111 

skills that are critical for success in today’s job market. Instructional approaches and methods 

are likely to be most effective whey they are calibrated to the interest levels and goal 

orientations of students.  

 

_____________________ 
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Introduction 

 

Have you ever tried to search the Internet, electronic encyclopedias, or any 
database to locate information? If “Yes!” is the answer then weren’t you 
frustrated by the huge number of records or sites retrieved; or the 
irrelevance of some of those sites to your search needs? You can make your 
search effort more effective by using Boolean operators to construct your 
search statements. Search statements that include Boolean operators have 
a strong likelihood for retrieving more relevant, yet short, lists of search 
results. 
 

You do not need any prior knowledge on using computers in order to 
complete this instructional unit. Libraries usually have easy-to-use search 
facilities that you might use to apply the skills that you will learn from this 
instructional unit. The only thing you need to know is how to write correctly 
spelled words. 
 
 

Here is Your Goal…  
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Remember your goal is to focus on the 

process of writing an effective search 

statement. 

 

Your goal is to understand how to create 

an Internet search statement using 

Boolean operators (AND, OR, NOT) 

 



 

 

Section 1   

The AND Boolean operator 

 
 Function  

The AND Boolean operator is used for focusing, coordinating, and narrowing 
your search results to only those sites, documents, or resources containing terms, 
concepts, or keywords that you included in your search statement. 

 
 
 

 Statement format 
The following line represents the statement format of the AND statement 
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AND     AND…. 

 
 

Concept 

Term 

Keyword

Concept 

Term 

Keyword

The dots after the last AND mean that you may add more keywords. 
 
Note: you can use lowercase in writing the AND operator. (i.e., you can type “and” 
instead of “AND”). 
 
 
 

 Priority of executing words. 
There is no difference if you put your keywords after or before the AND 

operator. You will get the same results if you use any of the following statements 
for searching for documents that have the words “gold” and “diamond”. 

 
Diamond AND gold 
Gold And diamond 

 
   

 Summary 
- The AND Boolean operator is used for searching for resources that contain all 
words in the search statement. 
- You would not retrieve resources containing only one key word 

 
 
 
 
 
 



 

Let’s us look at some examples 

1. The following statements represent the correct format of the AND statement. 
 

College AND education 
 

This statement will locate resources that contain the words “College” and 
“education”. You may use this statement if you wish to find sites about colleges of 
education. 
 

Space AND Technology 
 

This statement will retrieve a list of resources that have both words “Space” 
and “Technology”, you may use this statement to find more information about the 
advancements in space technology. 
  

Have you noticed that we have to put the AND operator between keywords. 
Refrain from writing search statements like the following ones. 

 

Example 1)   AND  education    technology 
 
What’s wrong? The AND operator should be placed between keywords. 

 
Example 2)   Education , Technology  AND 

 
What’s wrong? You do not have to separate your keywords using a comma. As 
previously mentioned, you have to put the AND operator between keywords. 
 
2. Since it does not matter whether you put one word after or before the AND 

operator, the following statements would retrieve the same resources, 
records, or sites. 
 

Orange AND Grapefruit 
Grapefruit AND Orange 

 
These statements might help you to find resources that compare and 

contrast Oranges and Grapefruits. Note that both statements will result in the 
same list of resources because The AND operator treats both keywords with the 
same priority. 

 

 
 

Continue to next page… 
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 Deriving your keywords 

When you already have sufficient keywords to construct a search statement 
using the AND Boolean operator, write your words separated by the AND operator. 
You should note that you will retrieve only those records or resources that have all 
keywords in the search statement.  

 

Look at this example 

Your instructor asked you to locate some materials that compare and 
contrast China, India, and Japan. You want to write a search statement that will 
locate resources that have an incidence of all three countries.  

 
The First step for locating such resources is to figure out appropriate 

keywords. From your instructor assignment, you can extract all key words you 
need. In this case your keywords will be China, India, and Japan. 

 
The second step is to write your search statement. Remember that 1) you 

can place your words in any order when using the AND Boolean operator.2) You 
have to place the AND operator between your keywords. So, your search statement 
will look like this 

 

China  AND India AND  Japan 
 

Or you can write 
 

India  AND China  AND Japan 
 
Take a close look at the following statements. 
 

China, India, AND Japan 
China, India, Japan 

 
Both statements are not acceptable because they do not adhere to the 

statement format for the AND operator. The first statement should have the AND 
operator between every two key words, and keywords should not be separated by 
commas. The same thing goes for the second statement. 

 

Continue to next page… 
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Time to practice 

 
 
 
Solve the following problems: 
  
(Problem 1-1) 
In the space provided below, use the following key words to write a 

search statement using the “AND” Boolean operator. Key words are 
education, technology, and multimedia. 

 

_____________________________________________________________________ 
_____________________________________________________________________ 

 
 (Problem 1-2)  
Consider the following scenario, your instructor asked you to locate 
resources about Mexican food. In the provided space, write at least 
two key words that you would use for searching for such resources. 

 

_____________________________________________________________________ 
_____________________________________________________________________ 

 
Your friend is searching for information about European cars and 

you volunteered to help hem.  
 

(a) In the following space, write at least two key words that 

you would use in a search statement to locate such 

information. 
 

_________________________________________________________ 

 
(b) Using words that you produced, create a Boolean search 

statement using the “AND” operator to locate resources about 

European cars. 
 

_______________________________________________________ 

 
 To check out your answers, look at the next page. 

Continue to next page… 
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Answers to practice problems (section 

1) 
 
Problem 1-1 
It is possible to place key words in any order, and it is necessary to separate 
keywords using the AND operator. Here are some suggested statements. 

 
Education AND Technology AND Multimedia 
Multimedia AND Education AND Technology 

 
Problem 1-2 
1. Keywords that will help in locating resources about Mexican food are 

“Mexican”, “Food”,  “Dishes” 
 

2. Keywords that would help in locating resources about European cars are 
“European”, “cars”. A search statements that would retrieve such resources 
might be 

 

European AND Cars 

European AND Car 

Europe AND Cars 
 

 It is possible that you may have used different words. Do not worry this is a 
good indication that you have a large reservoir of vocabulary. What is important, is 
that your words should reflect the topic presented in the question. 

 
 

 
 
 
 

 
 

 
 

 
 
 

End of section 1 

Continue to next page… 
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Don’t go to the next page before reading this page 
 

Check how did you do. Please use the following checklist to see if you 
learned the AND operator. Use your pen to check your answers. 
 
Did you read all the provided examples?  Yes   No 
If No, please go back and read them carefully. 
 
Did you do all the practice exercises?   Yes   No 
If No, you should go back and do those exercises, they will help you achieve 
your goal. 
 
Did you skim the text fast without paying attention to details?   

Yes   No 
If yes, go back and carefully read the parts you skimmed, they might be very 
important. 
 
In general, did you understand how to use the AND operator?    

Yes   No 
If No, go to the previous pages and re-read the parts you haven’t 

understood.   
 

 
 
 
 
 
 
 

Remember your 

goal is to 

understand how to 

write an effective 

search statement. 

 
 

 

Now, Continue to the next page… 
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Section 2  

The OR Boolean operator 

 
 

 Function 
The OR Boolean operator is used to 

1) Search for terms that have more than one meaning 
2) Locate resources about words that share the same meaning, but 

have variant spelling,  
3) Include words in the singular and plural format in your search 

statement.  
In other words, The OR Boolean operator is used to expand search results by 
finding not only those sites that have all keywords, but to include all resources that 
have an incidence of at least one key word. The OR operator is more inclusive than 
the AND operator. 

 
 Statement Format. 

Just like the AND operator, you write your keywords separated by “OR”. 
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                                                     OR                              OR…. 

 

Concept 

Term 

Keyword

Concept 

Term 

Keyword

 
- The dots after the last OR mean that you may add more keywords. 
- It is acceptable to write the OR operator in lowercase. 
 

 Priority of executing words. 
Since the “OR” Boolean operator is used to combine synonyms or similar 

words, it would not make any difference if you put one word before or after the 
“OR” operator. The following statements, for example, would reveal the same 
results. 

Email OR E-mail 

E-mail OR Email 

 Summary  
- Use the OR operator to locate resources about keywords that share the same 
meaning, but have different spelling. 
- Do not forget to put the OR operator between your keywords 
- There is equal priority in execution for words before or after the OR operator. 

 
 
 
 
 
 

Continue to next page…  



 

 
Let us look at a comparative example 

To simplify the differences between the AND and The OR 
Boolean operators, consider the following example. 

 
Suppose that we are looking for resources on 

Arabian horses. So our keywords are Arabian - horse 
 

First, we will join both key words using the AND 

operator [Arabian   AND  Horse]. Remember that the AND operator retrieves only 

those documents that have both words. In other words only those sites or 
resources that have both keywords would be revealed.  
 
 

 Second, we will use the OR operator to join the two keywords [Arabian OR 
Horse]. Remember that the OR operator retrieves all resources that have at least 

one of the two words. Therefore, your list of results will include  information that is 
not relevant to your search purpose. For example you may see some resources 
about the Arabian Gulf simply because that name includes the keyword “Arabian” 
 
 

 The following examples illustrate the correct format of an OR search 
statement. 

 
Example 1)    Sea OR gulf 

This statement will retrieve any document that has the word “Sea” or the 
word “Gulf” 

 
Example 2)    Watch OR Clock 

This statement will retrieve any document that has the word “Watch” or the 
word “Clock” 

 
Be cautious of writing search statements like these two 
 

Sea , Gulf 
Sea  Gulf  OR 

 
 In both statements, you have to separate your keywords using the OR 

operator. In other words, the OR operator has to be between the two keywords. 
 

Continue to next page… 
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Time to practice 
 
 
(problem 2-1) 
 
In your psychology class, your instructor asked you to search for 
information about any of the following concepts: Reinforcement, 

Stimulus, and Shaping. Use those concepts as key words, and use the 

provided space to write a search statement using the “OR” Boolean 
operator. 

 

_____________________________________________________ 

 
 
 (problem 2-2) 

You were asked to write an essay about three of our solar 
system planets. In the space provided, write what key words you 

would use to construct a search statement using the “OR” Boolean 

operator. 
 

_____________________________________________________ 
 
You were asked to locate resources and Internet sites that contain 

information about three major American car manufacturers.  

 
a. Write at least three keywords that you would use your “OR” 

search statement. 

 

     _____________________________________________________ 

   
b. Use the words you have just written to compose a Boolean 

“OR” search statement that would locate resources about 

three major American car manufactures. 

 

_____________________________________________________ 

 
Check your answers at the next page. 

Continue to next page… 
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Answers to practice 

problems (section 2) 
 
 
Problem 2-1 
Your search statement may be: 

Reinforcement  OR stimulus   OR shaping 
You may use any synonym of the previous words, as long as the OR 
operator separate them. 
 
 
 
Problem 2-2 

1) You may use the name of any of our solar system’s planets as a 
keyword for your assignment. For example, you can use keywords like 
“Earth”, “Mars”, “Jupiter” ,or “Saturn”  
 

2) You may use the names “Ford”, “GM”, “General motors”, or “Jeep” as 
keywords for your search statement. Actually, you can use the name 
of any American car manufacturer as a keyword for your search 
statement. 

 
Your search statement may look like this one 

Ford OR GM OR Jeep 

 

 123 

End of section 2 
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Don’t go to the next page before reading this page 
 

Check how did you do. Please use the following checklist to see if you 
learned the OR operator. Use your pen to check your answers. 
 
Did you read all the provided examples?  Yes   No 
If No, please go back and read them carefully. 
 
Did you do all the practice exercises?   Yes   No 
If No, you should go back and do those exercises, they will help you achieve 
your goal. 
 
Did you skim the text fast without paying attention to details?   

Yes   No 
If yes, go back and carefully read the parts you skimmed, they might be very 
important. 
 
In general, did you understand how to use the OR operator?    

Yes   No 
If No, go to the previous pages and re-read the parts you haven’t 

understood.   
 

 
 
 
 
 
 
 

 
 

 

 

Remember your 

goal is to 

understand how to 

write an effective 

search statement. 
 

 

Now, Continue to the next page… 



 

 

Section 3   

The nesting technique 

Nesting is a technique used for creating complex search statements using 
two, or more, Boolean operators. When nesting is used we insure that the search 
statement is executed in the intended order. It is worth mentioning that to build a 
good search statement, using more than one Boolean operator, the nesting 
technique should be used. 

 
 Using parentheses 

 
Parentheses are used in nesting to group words and Boolean operators that 

we want to give a higher priority. We also use nesting for words that share a 
common meaning and need to be grouped. 

 
Look at the following example 

If we want to search for resources on the effect of pollution or 
heating on the environment, it is better to group the terms 
“pollution” and “heating” using two parentheses because we want to 
study the effect of pollution on the environment or the effect of 
heating on the environment. So our search statement will be 

 

(pollution  OR heating ) and environment 
 

If no parentheses were used, and we created a search statement like this 
 

pollution  OR heating  and environment 
 

We will retrieve resources on heating or pollution that are not related to the 
environment. 

 
 Priority of executing words in a nested statement 

 
When executing a nested search statement, 

1) A higher priority is given to keywords between parentheses, so 
they are executed first. After executing what is between 
parentheses,  

2) The priority is shifted to those keywords outside parentheses.  
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Look the following example 

Consider the following search statement,  
 

(Education OR Teaching OR instruction) AND ( Technology AND Multimedia) 

 
To begin with, this statement will locate resources on the use of Multimedia 

Technology in the field of teaching. In the following lines, we will trace the 
execution of this search statement. 
 

First, the first group of words will be executed. The search facility will locate 
any resources that have at least one of these keywords “Education”, “Teaching”, or 
“instruction”. Any document or site that has at least one occurrence of these words 
will be marked. 
 

Second, the second group of words between two parentheses will be 
executed. So any document that has both words “Technology” and “multimedia” 
will be marked. 
 

Finally, the two sets of marked documents will be joined and examined to 
retrieve any document that that meets the two conditions. In other words, every 
retrieved document has to have both words “Technology” and “multimedia” and at 
least one of the three words in the first group of words. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Continue to next page… 
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 Writing a complex nested search statement 
 
Consider the following rules when writing a nested search statement. 

 Group keywords between parentheses using the OR operator if they 
represent the same concept or they are synonyms.  

 
 
 Group words using the AND operator if you want to narrow your search 
results to those documents containing all, not any, words that are joined by the 
AND operator.  

 
 Join groups of parenthesized words together using Boolean operators. 
 

  
Take a look at the following example 

Suppose you want to investigate the effect of tobacco products on 
teenagers. Use the following keywords to construct a nested 
Boolean search statement to locate resources about that 
subject. Keywords: Tobacco, Smoking, cigarettes and teenagers.  
 

You have to join the keywords “Tobacco”, “Smoking”, and 
“Cigarettes” together because they almost share the same 
meaning. The first part of your search statement will be. 

 

(Tobacco OR Smoking OR Cigarettes) 
 

Subsequently, you have to use the AND operator to join the previous group 
of words with the keyword “Teenagers” because we intend to find some materials 
on the effect of Tobacco on teenagers, or the effect of smoking on teenagers, OR the 
effect of cigarettes on teenagers. Our search statement will look like this one 

 

(Tobacco OR Smoking OR Cigarettes) AND teenagers. 
 

In brief, the resulting documents or sites will contain at least one of the 
words in the first part of the search statement along with the keyword “Teenagers” 

 
 
 
 

Continue to next page… 
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Time to Practice 

 
 

Perhaps it is time for some practice 
 
 (problem 3-1) 
One of your peers told you that both the sun and the moon affect sea 
tide. Use the provided space to compose a nested search statement 

that would locate resources about the effect of the sun and the moon 
on sea tide. Use the following key words. (Sea – tide – sun – moon)  

 
___________________________________________________________ 

 
 

 
 
(problem 3-2) 
You were asked to write a paper on the effect of alcohol on pregnant 

women, and now you are trying to locate some resources that would 
assist you in writing that paper. Your goal is to create a search 

statement that has both the “AND” and the “OR” Boolean operators to 

locate appropriate resources. 
 
(a) Write keywords that correspond to the term “Alcohol”. 

 
______________________________________________________________ 

 

 
(b)  Write keywords that correspond to “Pregnant women”. 

 

_____________________________________________________________ 
 

 

(c) Write a full search statement using your key words and both 

“AND” and “OR” operators. 

_____________________________________________________________ 

 
 You may check your answers at next page. 
 
 
 
 
 
 
 
 
 
 
 Continue to next page… 
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Answers to practice 

problems (section 3) 
 
 

 
Problem (3-1) 
Since we want to know the effect of the sun AND the moon on the Sea or sea tide, 
The learner’s search statement may look like this one 

(Sun AND moon) AND (Sea OR tide) 
There are many acceptable answers to this search problem. What is important, is 
that you should group related keywords using parentheses. 
 
 
 
Problem (3-2) 
a) Words that might be included under the term “alcohol” are: 

beer, wine, whisky  

b) Words that might be included under the term “pregnant” are: 

pregnancy, conception,  

c) An acceptable search statement is 

( alcohol OR  Beer  OR whisky ) AND ( Pregnancy OR Conception OR 

pregnant) 

Again, there are many ways by which you can form your search statement, and 
you can, also, use different keywords —as long as they support the main idea of 
your search. 

End of section 3 

Continue to next page… 
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Don’t go to the next page before reading this page 
 

Check how did you do. Please use the following checklist to see if you 
learned the nesting technique. Use your pen to check your answers. 
 
Did you read all the provided examples?  Yes   No 
If No, please go back and read them carefully. 
 
Did you do all the practice exercises?   Yes   No 
If No, you should go back and do those exercises, they will help you achieve 
your goal. 
 
Did you skim the text fast without paying attention to details?   

Yes   No 
If yes, go back and carefully read the parts you skimmed, they might be very 
important. 
 
In general, did you understand how to use the nesting technique?    

Yes   No 
If No, go to the previous pages and re-read the parts you haven’t 

understood.   
 

 
 
 
 
 
 
 

 
 

 
 

Remember your 

goal is to 

understand how to 

write an effective 

search statement. 

 

Now, Continue to the next page… 
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Section 4  

The NOT Boolean operator. 

 

The NOT Boolean operator is used to exclude words from your search 
results, hence this will reduce the number of irrelevant search results that you 
would usually get without using the NOT operator. You will admire this feature of 
the NOT operator when you use some Internet search engines. Search engines 
usually retrieve hundreds of links to sites when you submit a search statement. 
But, using the NOT operator you can significantly reduce the number of irrelevant 
sites. 

 
Here is an example 

If you want to find documents that have the keyword “Pets” but you do not 
want to retrieve any information about cats. Then, you have to exclude the word 
“Cat” or “Cats” from your search results and your search statement will be  

 
Pets NOT cats 

 
As you have noticed, you can use the NOT operator by its self (Pets NOT 

cats). However, just like the AND and The OR operators, you can utilize the power 
of the NOT operator by using it with other Boolean operators.  

 

 Using NOT in an AND statement 
Using the NOT operator with the AND operator will exclude all words that come after the 

NOT operator from your search results. As it has been said earlier, this will narrow your 

search results, which is a great thing to do. 
 
In most cases, the NOT operator is placed at the end of your search statement. 

 
….. AND…..AND…..NOT….. 

 
 

Look at this example 

Suppose that you were asked to find a map of Egypt, but 
you do not want to retrieve a political map that shows a 
country’s political boarders and regions. So you have to use the 
words “map” and “Egypt” in your search statement. 

However, if you used this search statement [map AND 
Egypt] there is a chance that you will get lists of political 

maps. Therefore, you have to exclude the word “political” 
from your search results. Your search statement will be 

 
(Map AND Egypt) NOT political 

 
 Using NOT in an OR statement 

As you have used the AND operator along with the NOT operator, you can Continue to next page… 
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also use the NOT operator with the OR Boolean operator. You have to keep in mind 
the difference between the AND and OR operators. The AND operator is used to join 
words so search results most contain all words in the search statement. Whereas 
the OR operator is used to join word so search results contain at least one word 
from the search statement. 

 
Look at the following example 

Suppose that you are searching for non-manufactured foods or drinks. You 
have to construct a Boolean search statement that excludes any manufactured 
foods or drinks from your search results. Your keywords are; foods, Drinks, and 
manufactured. Therefore, you may construct a search statement looking like this 
one. 

 
(Foods OR Drinks) NOT manufactured. 

 

Continue to next page… 
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Time to Practice 
 
 
 
 (Problem 4-1) 
Suppose that you are searching the Internet for cars or motorbikes 
that are not to be used for racing. Use the following keywords to 

form a search statement that corresponds to your search need. (Cars, 

motorbikes, racing). Write your search statement in the space 
provided. 

 

_____________________________________________________________ 

 
(Problem 4-2) 
Write a search statement that would retrieve resources and 

documents about contemporary western music. Exclude pop music 
from your search results. 

 
_____________________________________________________________ 

 
(Problem 4-3). 
 

In the space provided, write a Boolean search statement that would 

locate resources on Italian foods other than Pizza and Pasta. 
 

_____________________________________________________________ 

 
 Look at the next page to check your answer. 

Continue to next page… 
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Answers to practice 

problems (section 4) 

 
 
Problem (4-1) 
An acceptable search statement is 

(Cars OR Motorbikes) NOT Racing 
Keep in mind that you can use alternative words. 
 
 
Problem (4-2) 
You may use this statement to locate resources about modern or contemporary 
western music. We use the NOT operator to exclude POP music 

(Music AND contemporary) NOT pop 
 
Problem (4-3) 
A possible search statement is 
 

(Italian  AND food ) NOT (Pasta OR Pizza) 
 

Is your statement different? If so, that does not mean that it is wrong. There 
are many ways by which you can create your search statement keeping in mind 
that you use keywords related to your search topic.  
 
 
 

End of section 4 

Continue to next page… 
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Don’t go to the next page before reading this page 
 

Check how did you do. Please use the following checklist to see if you 
learned the NOT operator. Use your pen to check your answers. 
 
Did you read all the provided examples?  Yes   No 
If No, please go back and read them carefully. 
 
Did you do all the practice exercises?   Yes   No 
If No, you should go back and do those exercises, they will help you achieve 
your goal. 
 
Did you skim the text fast without paying attention to details?   

Yes   No 
If yes, go back and carefully read the parts you skimmed, they might be very 
important. 
 
In general, did you understand how to use the NOT operator?    

Yes   No 
If No, go to the previous pages and re-read the parts you haven’t 

understood.   
 

 
 
 
 
 
 
 

 
 

 

 

Remember your 

goal is to 

understand how to 

write an effective 

search statement. 

 

Now, Continue to the next page… 
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Section 5   

 Writing a search statement using all Boolean operators. 

 

OK!. You are now skillful enough to write search statements to find any 

thing about any thing. However, it takes a little bit of practice until you master 
writing search stamens. What you have learned is the generic method for writing 
search statements.  
 

Look at the following example 

You are very concerned about the effect of Static electricity on electronic 
devices other than personal computers. You can read anywhere about the effect of 
Static electricity on PCs, but does it have any effect on other electronic devices? 
You logged onto the Internet and went to your favorite search engine, what would 
you type in the search engine’s search box to locate information about the effects of 
Static electricity on electronics? 
 

Since you do not want to see the effect of Static electricity on PC’s, you have 
to write a search statement that excludes PCs from your search results. For 
example, you will add the following part to the end of your search statement.  

NOT (PCs  OR personal computers ) 
 

Now, let’s think about the main section of the search statement. What 
keywords would you use to locate some resources about the effect of Static 
electricity on electronic devices? You may use the following keywords: electronic, 
device, Static, and electricity. And your search statement may be 

 
(Electronic AND device) AND (Static and electricity) NOT (PCs  OR personal 

computers ). 

 
Now it is your turn to write some search statements. Read the 
following practice problems and respond to them.  

(Problem (5-1) In one of your classes, your instructor asked 
you to locate electronic magazines and journals in Asian languages 

except Chinese and Japanese, because you do not have facilities to 

read their characters.  
In the provided space, compose a Boolean search statement that 

would locate such resources. Keep in mind that you have to use all 

Boolean operators (i.e., “AND”, “OR”, and “NOT”). 
__________________________________________________________ 

 
Problem (5-2) You know that the state of Florida is most famous for 

its production of oranges. Are there any countries or states that 
have high quality oranges? In the provided space, write a search 

statement that you would put in a search engine to locate countries 

of states, other than Florida, that produce oranges 
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Answers to practice 

problems (section 5) 

 
 
Problem (5-1) 
Your search statement my look like this 

(Electronic OR online) AND (magazine OR Journal) NOT (Chinese OR 
Japanese) 

Remember that this is not the only correct way to write your search statement. 
 
 
 
 

Problem (5-2) 
To locate countries or states, other than Florida, that produce orange, your 
statement might look like this one 

Orange AND (Export OR Produce) NOT Florida 
Or, it may look like this one 

High quality and (orange OR oranges) NOT Florida 
Generally speaking, you may use different words as long as they support your 
topic. 
 

 
 

End of section 5 

End of instruction 

Continue to next page… 
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Congratulations 
 
 
 
 

You have finished the instructional unit. Please go through this final 
checklist. 

 

Check how did you do. Please use the following checklist to see if you 
learned how to write a full search statement. Use your pen to check your 
answers. 
 
Did you read all the provided examples?  Yes   No 
If No, please go back and read them carefully. 
 
Did you do all the practice exercises?   Yes   No 
If No, you should go back and do those exercises, they will help you achieve 
your goal. 
 
Did you skim the text fast without paying attention to details?   

Yes   No 
If yes, go back and carefully read the parts you skimmed, they might be very 
important. 
 
In general, did you understand how to write a full search statement?    

Yes   No 
If No, go to the previous pages and re-read the parts you haven’t 

understood.   
 
 

Remember that your goal is to understand how to 

use all the Boolean operators and write effective 

search statements. 
 

If you’re done, please raise your hand…. Thank you 

 

 

 



 

 

APPENDIX B  

PRETEST INSTRUMENTS 

 

Let us know each other 

 test will give an idea about your previous knowledge of construction search 

statements. Do not worry if you could not answer some or all of the questions in 

this test. You will be able to answer all questions after you complete a lesson on constructing 

search statements using the Boolean operators. 
 

Write the time you started this test:_______ 

Circle a sentence\word that best suit you 

 

This 

1. I use the Internet on [daily – weekly – monthly – never use the Internet] bases? 

2. I [search  - do not search] bibliographical databases (e.g., ERIC, LUIS, etc.) 

3. I [Use – do not use] web search engines (e.g., Yahoo!, Excite, etc.) 

Please answer the following questions in the provided 

space. 
 

1. Suppose that you are using an Internet search engine, write a search statement that you 

think would locate resources about alligators or crocodiles. 

_____________________________________________________________________ 

 

2. For the following question circle the letter next to the statement that you think represent 

the correct format of the AND Boolean operator 

 

a. China, Japan, AND Korea 

b. (China) (Japan) (Korea) 

c. China AND Japan and Korea 

d. AND China And Japan AND Korea 

 
 

3. For the following question circle the letter next to the statement that you think represent 

the correct format of the OR Boolean operator 

 

a. Book, Article, Or Magazine 

b. (Book) (Article)(Magazine) 
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c. Book OR Article OR magazine 

d. OR Book OR article OR Magazine 

 

4. For the following question circle the letter next to the statement that you think represent 

the correct format of the NOT Boolean operator 

 

a. (College OR School) NO Education 

b. NOT Education (College OR School) 

c. (College Or School) NOT Education 

d. College OR School No Education 

 

5. In the provided space, write a search statement that would retrieve 

documents that has information about ice cream flavors other than Vanilla 

and Chocolate. 

 

_____________________________________________________________________ 

 

11.You have recently moved to Tallahassee, and you are searching the Internet for fitness 

clubs that you might join. Write a search statement that you might use to locate some fitness 

clubs. Since you are aware about the Leach Center, use the NOT operator to exclude it from 

your search results. 

_____________________________________________________________________ 
 

 

4. Suppose you were asked to search the Internet for a photo of President Clinton while he 

is in the White House. What is the statement that you would write in the search engine’s 

search box in order to locate such photo. In other words, what would be your search 

statement? 

____________________________________________________________________ 
 

 

 

 Record the time you ended this test. ___________________________ 

 

Now, Please raise your hand so the teacher can collect his paper, and give you an 

instructional unit that would teach you how to write effective search statements. 
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Please provide the following information. Your information will be strictly confidential. 

 

 Gender (circle one)    Male    Female 

 

 Age (please indicate)    _______ years old 

 

 Your class level? (circle one) 

 

Freshman  Sophomore  Junior   Senior 

 

 Your major  (please indicate)_____________________. 

 

 Your GPA is :________________ 

 

 Ethnic background 

 

Afro-American Asian-American Caucasian Hispanic Other 

 

 Approximately, how many hours a day do you use the Internet  (Please indicate) 

I use the Internet for approximately _______hours every day. 

 

 Do you use Internet search engines like Yahoo.com or Google.com?  

(circle one)   Yes     No 

 

 Have you ever used Boolean operators (AND, OR, or NOT) in Internet search engines? 

 (circle one)   Yes      No 

 

 Do you search and use bibliographical databases (e.g., ERIC, LUIS, etc.) 

(circle one)   Yes     No 

 What Internet search engine you use more often: 

(circle one)   Google    Yahoo  Excite  Other:__________ 
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The following questions ask about your motivation for and attitudes about your classes and 

learning strategies and study skills. Remember there are no right or wrong answers; just 

answer as accurately as possible.  

 

If you think a statement is very true for you circle 7; if a statement is not at all true for you, 

circle 1. If the statement is more or less true for you find a number between 1 and 7 that best 

describes you. 

 

  

INDICATE HOW TRUE EACH OF THE FOLLOWING 

STATEMENTS IS FOR YOU……………….. N
o

t 
at

 a
ll

 

tr
u

e 
fo

r 
m

e 

V
er

y
 t

ru
e 

fo
r 

m
e 

1. I’m certain I can master the skill of writing effective search 

statements. SE 
1 2 3 4 5 6 7

2. If I can, I want to get better grades my classes than most of the 

other students. EX 
1 2 3 4 5 6 7

3. I’m certain I can understand the most difficult material 

presented in the instructional unit teaching how to write 

Internet search statements. SE 

1 2 3 4 5 6 7

4. I think I will be able to use the Internet search strategies that I 

will learn today in other courses. IINTR 
1 2 3 4 5 6 7

5. I’m confident I can write an internet search statement using the 

NOT operator without mistakes SE  
1 2 3 4 5 6 7

6. It is important for me to learn how to construct effective 

Internet search statements. IINTR 
1 2 3 4 5 6 7

7. Getting a good grade in my classes is the most satisfying thing 

for me right now. EX 
1 2 3 4 5 6 7

8. I’m confident I can understand the most complex material on 

how to write effective Internet search statements. SE 
1 2 3 4 5 6 7

9. I am very interested in learning how to construct effective 

Internet search statements. IINTR 
1 2 3 4 5 6 7

10. I’m confident I can write complete Internet search statements 

using all the operators SE.  
1 2 3 4 5 6 7

11. I expect to do well when learning how to construct search 

statements. SE 
1 2 3 4 5 6 7

12. I believe I will receive an excellent grade in this class. SE  1 2 3 4 5 6 7

13. I prefer course material that arouses my curiosity, even if it is 

difficult to learn. IN 
1 2 3 4 5 6 7

14. I’m confident I can write nested Internet search statements SE.  1 2 3 4 5 6 7
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INDICATE HOW TRUE EACH OF THE FOLLOWING 

STATEMENTS IS FOR YOU……………….. N
o

t 
at

 a
ll

 

tr
u

e 
fo

r 
m

e 

V
er

y
 t

ru
e 

fo
r 

m
e 

15. I prefer course material that really challenges me so I can learn 

new things. IN 
1 2 3 4 5 6 7

16. I’m confident I can write an internet search statement using the 

AND operator without mistakes SE  
1 2 3 4 5 6 7

17. The most satisfying thing for me in any course is trying to 

understand the content as thoroughly as possible. IN 
1 2 3 4 5 6 7

18. I’m confident I can write an internet search statement using the 

OR operator without mistakes SE  
1 2 3 4 5 6 7

19. The most important thing for me right now is improving my 

overall grade point average, so my main concern in my classes 

is getting a good grade. EX 

1 2 3 4 5 6 7

20. I believe I will receive an excellent grade in a test on writing 

Internet search statements. SE 
1 2 3 4 5 6 7

21. I think writing effective Internet search statements is useful 

topic for me to learn. IINTR 
1 2 3 4 5 6 7

22. I’m confident I can do an excellent job on a test on writing 

Internet search statements. SE 
1 2 3 4 5 6 7

23. I like learning about how to write effective Internet search 

statements. IINTR 
1 2 3 4 5 6 7

24. Considering the difficulty of writing effective Internet search 

statements, I think I will do well in today’s lesson. SE 
1 2 3 4 5 6 7

25. Understanding how to write effective Internet search 

statements is very important to me. IINTR 
1 2 3 4 5 6 7

26. I’m confident I can understand the basic concepts about writing 

Internet search statements. SE 
1 2 3 4 5 6 7

 

SE: Self-Efficacy for Learning 

IN: Motivational components of the MSLQ: Intrinsic Goal orientation  

EX: Motivational components of the MSLQ: extrinsic Goal orientation 

Iintr: Interest  

 

 

 

Thank you very much for completing this survey…. 

 

 

 

If you’re done… 

Please raise your hand so your teacher can pick up this paper and give you your instructional 

materials 
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APPENDIX C 

 POSTTEST INSTRUMENTS 

 

 

Congratulations, you are now ready to write your own effective search statements. In 

addition to helping you to remember various aspects regarding Boolean operators, this test 

will assess your ability to write and identify correct search statements.  

 

Time you started the test: __________________________ 

 

Answer the following questions in the provided space 

3. In the provided space, write a search statement that would retrieve sites, or documents 

that have the word “lever” and the word “Cancer” in the same document 

 

_____________________________________________________________________ 

4. Write a search statement that would retrieve sites and documents containing information 

about the relationship between clouds and hail. 

_______________________________________________________________________ 

5. Use the provided space to write a Boolean search statement using the AND operator to 

locate resources that have information about China, Japan, and Korea. 

_____________________________________________________________________ 

 

6. In the provided space, write a search statement that would retrieve resources about Jupiter 

or Mars. 

 

_____________________________________________________________________ 

 

7. Write a search statement that you think would locate resources about alligators or 

crocodiles. 

_____________________________________________________________________ 
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8. In the following space write a Boolean search statement using the OR operator that would 

locate any site or document that has any one of the following words book, article, or 

magazine. 

 

___________________________________________________________________ 

 
 

9.  Use the provided space to write a Boolean search statement that uses the NOT operator 

to find colleges or schools that are not colleges or schools of education. 

____________________________________________________________________ 

10. Write a search statement that would retrieve resources on software or computer 

applications other than games. Use the following keywords: software, computer 

application, computer applications, programs, games, game, entertainment. 

_____________________________________________________________________ 

 

11. Suppose that you are searching a database for articles about the relation between flowers 

and insects other than bees. Use the following keywords to locate resources about this 

topic. Flower, flowers, insect, bee, bees, honeybee.  

_____________________________________________________________________ 

 

12.  In the provided space, write a nested search statement that would retrieve documents 

that has information about ice cream flavors other than Vanilla and Chocolate. 

 

_____________________________________________________________________ 

 

11.You have recently moved to Tallahassee, and you are searching the Internet for fitness 

clubs that you might join. Write a nested search statement that you might use to locate some 

fitness clubs. Since you are aware about the Leach Center, use the NOT operator to exclude it 

from your search results. 

_____________________________________________________________________ 

 

12. There are hundreds of documents and recordings of classical music. Write a nested 

search statement that might retrieve links and sites that have information about famous 

classical composers other than Beethoven and Mozart. 

________________________________________________________________________ 



 

 

13.  Please record the time you finished this test   ______________________________ 

 

 

14. As you went through the instructional unit, you were focusing on: (check only one) 

  Finishing the unit? 

  Getting a high grade on the test? 

 Learning how to write effective search statements? 

 

15. Which of the following best describes your use of the checklists in the unit (choose only 

one) 

  I never pay attention to them and go through them quickly. 

  I think they were useful, and I checked the items carefully. 

 

Do you remember the goal that was given to you at the beginning of the unit? 

 

 Yes, It was_________________________________________________  

 No, I don’t remember it. 

 

 

Thank you very much for your time. 

 

 

  

 

 

 

 146



 

 147

POSTTEST SURVEY 
 

Please read the following directions 

 

The following questions ask about your motivation for and attitudes about your classes and 

learning strategies and study skills. Remember there are no right or wrong answers; just 

answer as accurately as possible.  

 

If you think a statement is very true for you circle 7; if a statement is not at all true for you, 

circle 1. If the statement is more or less true for you find a number between 1 and 7 that best 

describes you. 

 

INDICATE HOW TRUE EACH OF THE FOLLOWING 

STATEMENTS IS FOR YOU……………….. N
o

t 
at

 

al
l 

tr
u

e 

fo
r 

m
e 

V
er

y
 

tr
u

e 
fo

r 

m
e 

1. I’m certain I can master the skill of writing effective 

search statements. SE 
1 2 3 4 5 6 7 

2. If I get confused taking notes in class, I make sure I sort it 

out afterwards. MSR 
1 2 3 4 5 6 7 

3. I’m confident I can write nested Internet search 

statements SE. 
1 2 3 4 5 6 7 

4. I often find that I don’t spend very much time on my 

courses because of other activities. RMS-TE 
1 2 3 4 5 6 7 

5. During class time I often miss important points because 

I’m thinking of other things. MSR 
1 2 3 4 5 6 7 

6. I’m confident I can write an internet search statement 

using the AND operator without mistakes SE 
1 2 3 4 5 6 7 

7. When I become confused about something I’m reading 

for, I go back and try to figure it out. MSR 
1 2 3 4 5 6 7 

8. I’m confident I can write an internet search statement 

using the OR operator without mistakes SE 
1 2 3 4 5 6 7 

9. If course readings are difficult to understand, I change the 

way I read the material. MSR 
1 2 3 4 5 6 7 

10. I’m certain I can understand the most difficult material 

presented in the instructional unit teaching how to write 

Internet search statements. SE 

1 2 3 4 5 6 7 

11. Before I study new course material thoroughly, I often 

skim it to see how it is organized. MSR 
1 2 3 4 5 6 7 

12. I attend my classes regularly. RMS-TE 1 2 3 4 5 6 7 

13. I ask myself questions to make sure I understand the 

material I have been studying in my classes. MSR 
1 2 3 4 5 6 7 

14. I’m confident I can write an internet search statement 

using the NOT operator without mistakes SE 
1 2 3 4 5 6 7 

15. When I study for my classes, I set goals for myself in 

order to direct my activities in each study period. MSR 
1 2 3 4 5 6 7 
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INDICATE HOW TRUE EACH OF THE FOLLOWING 

STATEMENTS IS FOR YOU……………….. N
o

t 
at

 

al
l 

tr
u

e 

fo
r 

m
e 

V
er

y
 

tr
u

e 
fo

r 

m
e 

16. When course work is difficult, I either give up or only 

study the easy parts. RMS-ER 
1 2 3 4 5 6 7 

17. Considering the difficulty of writing effective Internet 

search statements, I think I will do well in today’s lesson. 

SE 

1 2 3 4 5 6 7 

18. When reading for my courses, I make up questions to 

help focus my reading. MSR 
1 2 3 4 5 6 7 

19. I’m confident I can understand the most complex material 

on how to write effective Internet search statements. SE 
1 2 3 4 5 6 7 

20. I try to change the way I study in order to fit the course 

requirements and the instructor’s teaching style. MSR 
1 2 3 4 5 6 7 

21. I often find that I have been reading for a class but don’t 

know what it was all about. MSR 
1 2 3 4 5 6 7 

22. I’m confident I can write complete Internet search 

statements using all the operators SE. 
1 2 3 4 5 6 7 

23. I make sure that I keep up with the weekly readings and 

assignments for my courses. RMS-TE 
1 2 3 4 5 6 7 

24. I try to think through a topic and decide what I am 

supposed to learn from it rather than just reading it over 

when studying. MSR 

1 2 3 4 5 6 7 

25. I expect to do well when learning how to construct search 

statements. SE 
1 2 3 4 5 6 7 

26. When studying for my courses I try to determine which 

concepts I don’t understand well. MSR 
1 2 3 4 5 6 7 

27. I believe I will receive an excellent grade in a test on 

writing Internet search statements. SE 
1 2 3 4 5 6 7 

28. I have a regular place set aside for studying. RMS-TE 1 2 3 4 5 6 7 

29. I usually study in a place where I can concentrate on my 

course work. RMS-TE 
1 2 3 4 5 6 7 

30. I make good use of my study time for my courses. RMS-

TE 
1 2 3 4 5 6 7 

31. I find it hard to stick to a study schedule. RMS-TE 1 2 3 4 5 6 7 

32. I rarely find time to review my notes or readings before 

an exam. RMS-TE 
1 2 3 4 5 6 7 

33. I’m confident I can do an excellent job on a test on 

writing Internet search statements. SE 
1 2 3 4 5 6 7 

34. I often feel so lazy or bored when I study for my classes 

that I quit before I finish what I planned to do. RMS-ER 
1 2 3 4 5 6 7 

35. I work hard to do well in my classes even if I don’t like 

what we are doing. RMS-ER 
1 2 3 4 5 6 7 

36. I believe I will receive an excellent grade in this class. SE 1 2 3 4 5 6 7 
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INDICATE HOW TRUE EACH OF THE FOLLOWING 

STATEMENTS IS FOR YOU……………….. N
o

t 
at

 

al
l 

tr
u

e 

fo
r 

m
e 

V
er

y
 

tr
u

e 
fo

r 

m
e 

37. Even when course materials are dull and uninteresting, I 

manage to keep working until I finish. RMS-ER 
1 2 3 4 5 6 7 

38. I’m confident I can understand the basic concepts about 

writing Internet search statements. SE 
1 2 3 4 5 6 7 

SE: Self-Efficacy for Learning 

MSR: Cognitive and Metacognitive Strategies: Metacognitive Self-Regulation 

RMS-TE: Resource Management Strategies: Time and Study Environment 

RMS-ER: Resource Management Strategies: Effort Regulation 

 

 

 

 

Thank you very much for your participation…. 

 

If you’re done… 

Please raise your hand so your teacher can pick up this survey 
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APPENDIX D  

DESIGN OF THE INSTRUCTIONAL UNIT 

 

A brief outline of the design process that was employed in designing the instructional 

unit employed in this study 

Phase 1. Analysis of learners and context 

Adult learners have been using Internet and electronic resources intensively because 

of the increasing availability of Internet access in high schools and universities. However, 

learners who try to locate information over the Internet are disappointed by the 

overwhelming number of search results they receive when using Internet search engines. 

They receive results that are not relevant to their search needs because it happens that the 

located recourses have the same word that a searcher used to locate information. To 

overcome this hardship, search engines provide their users with an option to use some 

operators (e.g., AND, OR, or NOT) to limit the number of irrelevant results and thus save 

valuable time. It is unfortunate that some of these search strategies are not known to all 

Internet users and classroom learners, so providing learners with a well-designed 

instructional unit that teaches them how to better write search statement is deemed necessary.  

When this unit was planned, it was intended for adult learners at the college level as 

well as graduate students. It was also taken into account that this instructional unit should fit 

in the time frame of a regular class session (45 to 50 minutes). When choosing the delivery 

medium, print based instruction was found to be the most suitable for classroom and self-

paced instruction because it allows students to progress at their own pace. 

Phase 2. Instructional Analysis    

After determining the type of skills that learners need to acquire and the prerequisite 

skills, a major goal for the instructional unit was devised, from which instructional objectives 

were derived. These objectives were the bases for the selection of the instructional content 
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and assessment instruments of the unit. After looking into different textbooks that teach 

advanced Internet search strategies, content that is relevant to the instructional objective of 

the unit was modified and simplified to serve the main purpose of the unit. Afterwards, 

illustrative examples were written as well as practice exercises.    

Phase 3. Development of assessment instruments 

Based on the instructional analysis, the pretest and posttest were developed. The main 

purpose of the pretest is to assess learners’ prior knowledge of the Boolean search operators. 

The posttest, which includes 12 questions assessing learners overall knowledge in writing 

search statements using all Boolean operators. The questions in the posttest are open-ended 

and ask students to construct search statements using the correct syntax for the Boolean 

operators.  

Phase 4. Development of instructional strategies 

Based on the nine events of instruction proposed by Gagne (1985) and the guidelines 

in Dick & Carey’s (1996), the instructional content of the unit was put together for each 

section ensuring that it begins with motivating learners to go through the section, then 

informing them with the objective of each section. Subsequently, learners are reminded of 

any prerequisite skills necessary for their progress, which is followed by a presentation of the 

information they need to learn. Examples are presented after explaining the main concepts of 

the lesson and they are followed by practice activities and feedback for those activities.  

Phase 5. Development of print based materials 

All the instructional content as well as necessary illustrations were formulated into 

one volume of print based instruction. The pretest and posttest were put in their final format. 

In a subsequent phase, these materials were evaluated by learners who represent the target 

population.  

Phase 6. Evaluation of instruction 

Several evaluation procedures were conducted during this phase. First, although the 

content of the instructional unit originated from existing textbooks and web sites that teach 

effective search strategies, which provides content validity, the instructional unit was 

reviewed by a fellow graduate student from the School of Library and Information Studies to 

give it more credibility. Second, the course instructor, for whose course the materials were 
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designed, evaluated the materials, and changes were made based on his recommendations. 

Third, a one-to-one formative evaluation was conducted with three students representing the 

target audience. Their feedback was helpful in finding some hard-to-understand sentences 

and some typos, and they also suggested eliminating what they deemed unnecessary 

information to shorten the lesson.  

Finally, after revising the instruction based on the feedback from the one-to-one learners, the 

materials were administered to eight college level students. Data were collected from this 

group of learners regarding the content and format of the instructional unit. Based on their 

feedback, final changes were made to the unit before producing the final draft. For the 

purpose of this study, self-monitoring materials and emphasis of process and outcome goals 

were added to the instructional unit. 

 

________________________________
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APPENDIX E   

STUDENT CONSENT FORM 

 



 

 

APPENDIX F 

   HUMAN SUBJECTS COMMITTEE APPROVAL FORM 
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APPENDIX G 

   PERMISSION TO USE THE MSLQ QUESTIONNAIRE  
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APPENDIX H 

  DETAILS OF REGRESSION ANALYSIS  

 

 

 

Case Analysis of the Data 

 

Tate (1998) argues that it would be customarily assumed that if a given study were to 

use non-random sampling, there would be the potential for violations of the independence 

assumption. Tate further argues that similarities between subjects in intact groups might 

result in a degree of dependency among the observations, which violates the independence 

assumption. However, in this study the nature of the self-paced instructional unit that was 

administered did not require any interaction between the students during learning or practice 

activities. 

Tate (1998) discussed the need for a careful case analysis of the data. One of the main 

outcomes of such analysis was to determine points that have been poorly fit by the predicted 

model. In the current study, studentized residuals (a residual divided by its standard 

deviation) were examined to determine if there were large outliers. Absolute values of 

approximately 2.5or 3.0 and larger might reflect possible outlier observations (Tate, 1998). 

The case analysis from the current study found: 

1. For simple posttest scores: A minimum studentized residual of –5.13 and a maximum 

studentized residual of 1.32 were obtained. The high minimum value indicates the possible 

presence of influential value(s). After filtering out three extreme values (scores of 6,9, and 11 

out of possible 18 points), the new minimum studentized residual was –3.01, and the 

maximum value was 1.1. In absolute terms, this was relatively within the 2.5 or 3.0 

guideline. Nevertheless, there was no evidence that these potential outliers are not legitimate, 

thus, these cases were used in the main analysis because they reflected the natural complexity 

of classrooms that include students with varying ability levels.  
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2. For complex posttest scores: A minimum studentized residual of –2.11 and a maximum 

studentized residual of 1.46 were obtained. In absolute terms, this was smaller than the 2.5 or 

3.0 guideline, indicating the absence of extreme values. 

3. For self-efficacy scores: A minimum studentized residual of –2.14 and a maximum 

studentized residual of 2.48 were obtained. Thus, indicating the absence of extreme values. 

4. For strategy use scores: A minimum studentized residual of –2.43 and a maximum 

studentized residual of 1.96 were obtained. In absolute terms, this was smaller than the 2.5 or 

3.0 guideline, indicating the absence of any extreme values. 

 

1. Effect of goals and self-monitoring 

a. Effect on simple posttest achievement 

Because the main purpose of the study was to examine the interactive effect between 

the active (goals and self-monitoring) and attribute (interest and goal orientation) 

independent variables on students’ achievement, independent variables and interaction terms 

between those variables were entered into the regression model separately (forced order of 

entry method) to determine their unique contribution to the regression model. This method of 

entry resulted in formulating and testing of seven regression models for each dependent 

variable. Table H.1 presents a summery of the regression models for simple posttest scores, 

the variables that were tested in each model, and the amount of variance explained by each 

model (adjusted R
2
). The table also shows the change in R

2
 caused by adding additional IV’s 

to the model (∆R
2
).  

For simple posttest scores, the regression models containing interaction terms were 

not statistically significant. Therefore, an additive regression model with only the main 

variables was used to explain the effect of the independent variables on simple posttest 

achievement. As seen in table H.1 the model’s R
2
 of 0.103, reflecting the overall strength of 

relationship between simple posttest scores and the independent variables, was statistically 

significant at the 0.05 level, F (.5; 4,95) = 2.58, p = .042. The adjusted R
2
, compensating for 

the positive bias in R
2
, was 0.64, reflecting a relatively modest overall strength of 

relationship. 
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Table H.1 

Regression model summary (DV: Simple posttest score) 

Model R
2

Adj. R
2 ∆R

2 p 

1. IV’s: Goal condition .015 .005 .015 .230

2. IV’s: Goal condition, Self-Monitoring .015 -.006 .000 .488

3. IV’s: Goal condition, Self-Monitoring, Goal orientation  .086 .056 .071 .040

4. IV’s: Goal condition, Self-Monitoring, Goal orientation, Interest  .103 .064 .017 .040

5. IV’s: Goal condition, Self-Monitoring, Goal orientation, Interest, 

X1, X2 
.128 .069 .025 .053

6. IV’s: Goal condition, Self-Monitoring, Goal orientation, Interest, 

X1, X2, X3, X4 
.174 .068 .019 .075

7. IV’s: Goal condition, Self-Monitoring, Goal orientation, Interest, 

X1, X2, X3, X4, X5, X6 
.175 .047 .000 .167

X1= Goal condition * Self-monitoring X2= Interest * Goal orientation 

X3= Goal orientation * goal condition X4= Goal orientation*Self-Monitoring 

X5= Interest * goal condition  X6= Interest * self-monitoring 

 

 

Table H.2 shows the regression coefficients for the effect of goal type and self-

monitoring on simple posttest achievement. 

 

 

 

Table H.2 

Model coefficients (model 4, DV: Simple posttest score) 

Independent Variables B SE β p ∆R2 

Variables included in the model       

  (Constant) 15.89 .886  .000  

  Goal condition -.432 .303 -.143 .158 .015 

  Self-Monitoring -.046 .301 -.015 .878 .000 

  Goal x Self-monitoring    .174** .321 < .053 

* The ∆R2 result is the increase in R2 due to adding each independent variable last, given the other independent 

variables. **  The Beta coefficient if the variable were added to the model.  

 

 



 

 159

b.  Effect on complex posttest achievement 

Table H.3 presents a summery of the simple posttest regression models that were 

tested, the variables that were tested in each model, and the amount of variance explained by 

each model (Adjusted R
2
). The table also shows the change in R

2
 caused by adding additional 

IV’s to the model (∆R
2
). For complex posttest scores, all the regression models were 

statistically significant. However, as seen in table H.3, variables in model 4 accounted for the 

highest amount of variance in complex posttest achievement. In addition, interaction terms in 

the complex (saturated) models were not significant. Therefore, a regression model with only 

the four main independent variables was used to explain the effect of goals and self-

monitoring on complex posttest scores. Model 4, with an R
2
 of 0.169, reflecting the overall 

strength of relationship between complex posttest scores and the independent variables, was 

statistically significant at the .05 level, F (.5; 4,95) = 4.61, p = .002. The adjusted R
2
, 

compensating for the positive bias in R
2
, was .132, reflecting a relatively modest overall 

strength of relationship. 

 

 

 

Table H.3 

Model Summary (DV: Complex posttest scores) 

Model R
2

Adj. R
2 ∆R

2 p 

1. IV’s: Goal condition .097 .088 .097 .002

2. IV’s: Goal condition, Self-Monitoring .144 .126 .047 .001

3. IV’s: Goal condition, Self-Monitoring, Goal orientation  .155 .128 .011 .001

4. IV’s: Goal condition, Self-Monitoring, Goal orientation, Interest  .169 .132 .013 .002

5. IV’s: Goal condition, Self-Monitoring, Goal orientation, Interest, 

X1, X2 
.169 .113 .001 .010

6. IV’s:  Goal condition, Self-Monitoring, Goal orientation, Interest, 

X1, X2, X3, X4 
.169 .103 .000 .019

7. IV’s: Goal condition, Self-Monitoring, Goal orientation, Interest, 

X1, X2, X3, X4, X5, X6 
.198 .114 .028 .020

X1= Goal condition * Self-monitoring X2= Interest * Goal orientation 

X3= Goal orientation * goal condition X4= Goal orientation*Self-Monitoring 

X5= Interest * goal condition  X6= Interest * self-monitoring 
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Table H.4 presents the regression coefficients for the effect of goal type and self-

monitoring on complex posttest scores. Goal condition (β = -.295, p = .003), and self-

monitoring (β = -.217, p = .026) had a significant main effect on complex posttest 

achievement. However, the interaction between the two variables was not significant (β = 

.04, p = .814). 

 

 

 

 

Table H.4 

Model coefficients (model 4, DV: complex posttest score) 

Independent Variables B SE B β p ∆R2 

Variables included in the model      

  (Constant) 18.852 1.599  .000  

  Goal condition -1.673 .547 -.295 .003 .097 

  Self-Monitoring -1.235 .544 -.217 .026 .047 

 Goal  x Self-monitoring   .138** .418 < 0.01 

* The ∆R2 result is the increase in R2 due to adding each independent variable last, given the other independent 

variables. ** Beta coefficient if the variable were added to the model.  

 

 

c. Effect on self-efficacy beliefs 

Table H.5 presents a summary of the regression models that were tested for self-

efficacy, the variables that were included in each model, and the amount of variance 

explained by each model (adjusted R
2
). The table also shows the change in R

2
 due to adding 

additional IV’s to the model.  

For self-efficacy, all the regression models were statistically significant. However, 

only one of the complex regression models included a significant interaction effect. 

Therefore, regression model number 5 with the main independent variables and one 

significant interaction between goal type and self-monitoring was used to explain the effect 

of the IV’s on students’ self-efficacy scores. The model R
2
 of 0.288, reflecting the overall 

strength of relationship between self-efficacy and the independent variables was statistically 

significant at the 0.05 level, F (.5; 6, 95) = 3.64, p < .001. The adjusted R
2
, compensating for 
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the positive bias in R
2
, was 0.240, reflecting a relatively modest overall strength of 

relationship. 

Although the fifth regression model was statistically significant, only one variable, 

goal condition (β = .581, p < .001), and the interaction between goal condition and self-

monitoring (β = -.33, p = .040) had a significant effect on self-efficacy beliefs. The type of 

goal that was assigned to students accounted for almost 14% of the variance in self-efficacy 

scores. Table H.6 shows the regression coefficients for the effect of goal type, self-

monitoring, and the interaction between these two variables on complex posttest scores. 

 

d. Effect on strategy use 

Table H.7 presents a summary of the strategy-use regression models that were tested, 

the variables that were included in each model and the amount of variance explained by each 

model (Adjusted R
2
). The table also shows the change in R

2
 due to adding additional IV’s to 

the model (∆R
2
).  

 

 

 

Table H.5 

Model Summary (DV: Posttest self-efficacy) 

Model R
2

Adj. R
2 ∆R

2 P 

1. IV’s: Goal condition .139 .130 .139  

2. IV’s: Goal condition, Self-Monitoring .140 .121 .000 .000

3. IV’s: Goal condition, Self-Monitoring, Goal orientation  .189 .163 .050 .001

4. IV’s: Goal condition, Self-Monitoring, Goal orientation, Interest  .248 .215 .058 .000

5. IV’s: Goal condition, Self-Monitoring, Goal orientation, Interest,

X1, X2 
.288 .240 .041 .000

6. IV’s:  Goal condition, Self-Monitoring, Goal orientation, Interest,

X1, X2, X3, X4 
.309 .254 .020 .000

7. IV’s: Goal condition, Self-Monitoring, Goal orientation, Interest, 

X1, X2, X3, X4, X5, X6 
.322 .251 .013 .000

X1= Goal condition * Self-monitoring X2= Interest * Goal orientation 

X3= Goal orientation * goal condition X4= Goal orientation*Self-Monitoring 

X5= Interest * goal condition  X6= Interest * self-monitoring 
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Table H.6 

Model coefficients (model 5, DV: Posttest self-efficacy) 

Independent Variables B SE β p ∆R
2

(Constant) 3.966 .469  .000  

Goal condition 1.033 .243 .581 .000 .139 

Self-Monitoring .306 .227 .172 .181 .000 

Goal condition x Self-monitoring -.673 .322 -.328 .040 < .041

      

* The ∆R2 result is the increase in R2 due to adding each independent variable last, given the other independent 

variables.  

 

 

 

For students’ use of self-regulated learning strategies, all the regression models were 

statistically significant. However, only one of the complex regression models included a 

significant interaction effect. Therefore, regression model number 5 with the main 

independent variables and the interaction between goal type and self-monitoring was used to 

explain the effect of the IV’s on students’ reported use of learning strategies. The model’s R
2
 

of .26, reflecting the overall strength of relationship between students’ use of learning 

strategies and the independent variables, was statistically significant at the .05 level, F (.5; 6, 

95) = 2.26, p < .001. The adjusted R
2
, compensating for the positive bias in R

2
, was 0.21, 

reflecting a relatively modest overall strength of relationship. 

Regression coefficients for effect of goal type and self-monitoring on strategy use 

scores are presented in table H.8. Although the fifth regression model was statistically 

significant, only two variables, goal condition (β = .442, p = .002), self-monitoring (β = .357, 

p = .007), and the interaction between goal condition and self-monitoring (β = -.37, p = 

.023), had a significant effect on students’ reported use of learning strategies. The goal type 

and self-monitoring accounted respectively for 5% and 2.9% of the variance in strategy use 

scores.  
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Table H.7 

Model Summary (DV: Strategy use) 

Model R
2

Adj. R
2 ∆R

2 p 

1. IV’s: Goal condition .050 .040 .050 .028

2. IV’s: Goal condition, Self-Monitoring .079 .059 .029 .021

3. IV’s: Goal condition, Self-Monitoring, Goal orientation  .094 .065 .015 .027

4. IV’s: Goal condition, Self-Monitoring, Goal orientation, Interest 

Score 
.210 .176 .116 .000

5. IV’s: Goal condition, Self-Monitoring, Goal orientation, Interest, 

X1, X2 
.260 .210 .050 .000

6. IV’s:  Goal condition, Self-Monitoring, Goal orientation, Interest, 

X1, X2, X3, X4 
.261 .202 .001 .000

7. IV’s: Goal condition, Self-Monitoring, Goal orientation, Interest, 

X1, X2, X3, X4, X5, X5 
.265 .188 .004 .001

X1= Goal condition * Self-monitoring X2= Interest * Goal orientation 

X3= Goal orientation * goal condition X4= Goal orientation*Self-Monitoring 

X5= Interest * goal condition  X6= Interest * self-monitoring 

 

 

 

 

 

 

Table H.8 

Model coefficients (model 5, DV: Strategy use) 

Independent Variable B SE β p ∆R
2

(Constant) 3.371 .396  .000  

Goal condition .650 .205 .442 .002 .050 

Self-Monitoring .525 .192 .357 .007 .029 

Goal condition x self-monitoring -.631 .272 -.371 .023 < .050 

      

*The ∆R2 result is the increase in R2 due to adding each independent variable last, given the other independent 

variables.  
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2. Effect of Students’ Interest and Goal Orientations 

 

a. Effect on simple posttest achievement 

Table H.9 shows the regression coefficients for the effect of interest and goal 

orientation, as well as the interaction between these two variables on simple posttest scores. 

Only one variable, students’ interest, had significant effect on posttest scores (β = .221, p = 

.040). In the regression model, students’ interest accounted for 7.1% of the variance in simple 

posttest achievement, whereas, goal orientations accounted for 1.7% of the variance.  

 

 

 

Table H.9 

Model coefficients (model 4, DV: Simple posttest score) 

Independent Variables B SE β p ∆R
2

Variables included in the model      

  (Constant) 15.89 .886  .000  

  Interest  .331 .159 .221 .040 .071 

  Goal orientation  .198 .149 .140 .187 .017 

Excluded variables  

 Interest x Goal orientation 
  

.011 .938 < .040 

* The ∆R2 result is the increase in R2 due to adding each independent variable last, given the other independent 

variables. ** Beta coefficient if the variable were added to the model.  

 

 

b. Effect on complex posttest 

As indicated in table H.10, which shows the regression coefficients for the effect of interest 

and goal orientation as well as the interaction between these two variables on simple posttest 

scores, none of variables had significant effect on complex posttest scores. In the regression 

model, students’ interest accounted for 1.3% of the variance in complex posttest 

achievement, whereas, goal orientations accounted for 1.1% of the variance.  

c. Effect on self-efficacy 

The regression coefficients for the effect of interest and goal orientation, as well as 

the interaction between these two variables on self-efficacy beliefs are listed in table H.11. 
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Only one variable, interest (β = .016, p = .016), had a significant main effect on self-efficacy. 

In the regression model, students’ interest accounted for 5.8% of the variance in self-efficacy 

scores, whereas, goal orientations accounted for 5% of the variance.  

 

 

 

Table H.10 

Model coefficients (model 4, DV: complex posttest score) 

Independent Variables B SE B β p ∆R
2

Variables included in the model      

 (Constant) 18.852 1.599  .000  

 Goal orientation  .387 .268 .147 .152 .011 

 Interest  -.346 .286 -.123 .229 .013 

Excluded variables      

Interest x Goal orientation   -.196** .158 < .001 

* The ∆R2 result is the increase in R2 due to adding each independent variable last, given the other independent 

variables.** Beta coefficient if the variable were added to the model.  

 
 

 

Table H.11 

Model coefficients (model 5, DV: Posttest self-efficacy) 

Independent variables B SE β p ∆R
2

Variables included in the model      

  (Constant) 3.966 .469  .000  

  Goal orientation score .063 .119 .076 .601 .050 

  Interest Score .207 .084 .236 .016 .058 

Excluded variables       

  Interest x goal orientation   .105** .420 < .041

* The ∆R2 result is the increase in R2 due to adding each independent variable last, given the other independent 

variables. ** Beta coefficient if the variable were added to the model.  

 

d. Effect on strategy use 

The regression coefficients for the effect of interest and goal orientation, as well as 

the interaction between these two variables on strategy use scores are listed in table H.12. 
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Only interest, which accounted for 11.6% of the variance in strategy use scores, had a 

significant main effect (β = .340, p = .001) on students’ reported use of leaning strategies.  

 

Table H.12 

Model coefficients (model 5, DV: Strategy use) 

Independent Variables B SE β p ∆R
2

Variables included in the model      

  (Constant) 3.371 .396  .000  

  Goal orientation score -.035 .101 -.051 .727 .015 

  Interest Score .247 .071 .340 .001 .116 

Excluded variables      

  Interest x Goal orientation   .011 .80** < .050 

*The ∆R2 result is the increase in R2 due to adding each independent variable last, given the other independent 

variables. ** Beta coefficient if the variable were added to the model.  

 

 

 

 

________________________________
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