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ABSTRACT 

 

This study explored a college level chemistry teacher’s beliefs of teaching 

science and her multiple teaching strategies that she used to enhance her students’ 

general chemistry learning in an undergraduate introductory chemistry class. In 

addition, this study explored students’ perceptions of the instructor’s method of 

teaching. This study was conducted by using Guba and Lincoln’s (1989) Fourth 

Generation Evaluation qualitative research procedures, which involved 

interpretation of the meaning constructions in the setting.  

 In order to ascertain the teacher’s beliefs of teaching science and her 

multiple teaching strategies, data were collected through interviews, observations, 

exploring the instructor’s publications, field notes as well as the course syllabus. 

Data pertaining to the students were collected through a single interview, 

observations, one-minute take questions (i.e. a brief after-class question that 

usually took 1 minute to answer), field notes and the students’ personal Web 

portfolios. The researcher collected the data for a period of 16 weeks and it 

entailed the evaluation of 84 students’ Web portfolios as well as a subsequent 

rubric that highlighted the students’ meaning making toward the use of 

technology in chemistry class.  



 

 xiii 

 The results of the study indicate that the teacher believed that traditional 

approaches to teaching chemistry often made students disinterested in the subject. 

However, she believed that the use of multiple teaching strategies such as the use 

of a class Web site, e-mail communication, goal-orientation, and chemistry 

demonstrations enabled the students to learn chemistry without losing interest. 

The teacher’s goal was to enable the students to make connections between their 

class learning and real life applications of the class content. Accordingly to the 

social constructivist paradigm (Guba & Lincoln, 1989), every individual’s 

meaning making cannot be same, even in the same context. The results also 

revealed the some of the students were not adept to the multiple teaching 

strategies used by the teachers. Some of the students believed that the teaching 

style of the teacher was demanding and ineffective because of the bulk of 

activities in the class. As a result, many students only focused on passing the 

class, and not on learning the content. On the other hand, some of the students’ 

meaning making and understanding of the course reflected a considerable level of 

development as the teacher’s multiple teaching strategies enhanced their learning 

and motivation toward science.  
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CHAPTER 1 

INTRODUCTION AND  

SIGNIFICANCE OF THE PROBLEM 

 
                    

Introduction 

David & Foray (2001) reported that science has a growing importance in 

today’s society, and Rotblat (1999) expressed the dual effects of science by 

stating,  “Science has enormously improved the quality of life, and it has also 

created great perils that threatens the very existence of human species” (p. 1475). 

Aside from the importance of the nature of science, new job opportunities and 

advances in technology have increased the significance of science, especially 

chemistry (Jong, Schmidt, Burger & Eybe, 1999). In addition, universities, 

educational institutions and the federal government have given more and more 

attention to science education (Bush, 2001).  Since chemistry plays a vital role in 

such areas as electronics, nuclear studies, medicine, biotechnology and high- 

performance technology, courses in chemistry are increasingly required among 

students at university level (Tijssen, van Leeuwen & Verspagen, 1998).  

Chemistry is often called a central science because the application of 

chemical principles is central to many other sciences (Breslow, 1997). This also 

increases the demand of chemistry courses especially the basic level General 
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Chemistry course. General Chemistry is a prerequisite for further studies 

in the field. For example, engineering, medical school, and nursing schools 

require an increased number of chemistry courses.  Therefore, in universities 

around the world, the General Chemistry course introduces basic facts and 

principles of chemistry to the students. 

 

The Perception Science in My Life 

When I was 10 years old, my father, an elementary school teacher, told me 

“Come here and see the cells on the microscope.” This was the first experience I 

had in the laboratory. This experience impressed me deeply and I continued to 

like science when I was an elementary school student. Throughout my childhood, 

I spent most of my summer and weekends in a small village. I liked to watch the 

first plants appear just after the snow had melted. I liked to walk around the lake, 

to view various landscapes and how they changed through the year. I liked to 

watch the stars in the sky and imagine myself as a friend to them on summer 

nights. Science appealed to me because it provided connections with nature, 

learning about science enabled me to understand the natural world.  

After my elementary school years, science became a nightmare for me. It 

was not until my undergraduate years in college that I regained interest in science. 

Many of my classmates had the same problem. In my teaching experiences, I also 

encountered the same attitude towards science in many of my students. The 

problem was their lack of interest in the subject.  I began to wonder what caused 

students who previously liked science to feel alienated and threatened by it. In my 
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personal opinion, the main problem that educators encounter is lack of student 

interest toward science courses.  

According to Astington (1998), children attempt to integrate the landscape 

of action, real life situations and landscape of their consciousness, and discover 

their minds. This is the significant way to understand students’ way of learning 

science. In order to attract students’ interest, educators should help them to 

connect the actions occurring around them and to make meaning of the actions in 

their mind; Astington (1998) suggests the integration of these two keystone 

dimensions.  Integration is a key word for meaningful learning (Novak, 2002). As 

Novak (1994) described that meaningful learning where the learner chooses 

conscientiously to integrate new knowledge-to-knowledge that learner already 

poses.  According to Novak (2002), preschool children are marvelously adept at 

meaningful learning, but after entering formal schooling, because of 

overwhelming emphasis on rote memorization, most learners move to 

predominantly patterns of rote memorization (Edmondson & Novak, 1992). As 

Astington (1998) indicates that the traditional teaching methods separate the 

objective and subjective components of existence. In traditional teaching 

methods, school is seen as a place where knowledge is a commodity rather than a 

center of activity and experience, the teacher dispenses the knowledge to children 

rather than allow them construct their own knowledge through their own activity 

and experience (Astington 1998). The result of traditional schooling methods has 

been the lack of student interest toward science courses. Students see science as 

an object, which is untouchable, unreachable and difficult to learn. Therefore, 
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Novak (2002) emphasized the necessity of shifting science education from  

“situated” traditional approaches emphasizing rote memorization to patterns 

where meaningful learning predominates. 

 After experiencing all level of science education as both a students and 

teacher, I decided to focus on seeking pathways to getting our students’ interest in 

learning science. This study focused on a university level chemistry teacher’s own 

beliefs and her practices of providing an engaging, meaningful Novak (1994) and 

enjoyable general chemistry course for her students.   

 

Statement of the Problem 

Literature of recent studies on teaching science at the university level 

discusses ways of making science meaningful, a part of our lives, as well as 

making science real. The lack of student interest is not only an elementary level 

science-teaching problem, but also an undergraduate science-teaching problem. 

At the undergraduate level, the problem takes on more significance.  In order to 

overcome the problems in science teaching, technology has been adopted as a 

viable option for educators. Throughout my graduate studies, I have observed that 

there is a great interest in integrating technology with the teaching of science so 

that science would become more enjoyable, attractive, and meaningful for 

students.  Literature on the research of teaching science with technology supports 

this view (Edelson, 2001; Jones, 2000).  Advances in technology in the wake of 

the information era have promoted this new approach to teaching science. The 

literature shows that use of technology in appropriate ways make introductory 
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courses more enjoyable, and more attractive to prospective students (King & 

Hildreth, 2001). Also, it is possible for an instructor to create a meaningful 

learning environment that helps students connect to the real world through the use 

of technology. Moreover, communication can be improved through technology. 

Technological applications make it easy to create collaborative learning 

environments too.  

Hurd (2002) states that, “Science and technology as a whole have become 

an integral part of our economic, social, and political life and science and 

technology have become keystone factors for a better society (p. 6).”  After the 

1980s, the U.S. shifted from the industrial age to the information age through 

advances in technology. Technology dramatically changed almost every aspect of 

society, including culture and education (Lincoln, & Strommen, 1992). Hurd 

(2002) addressed the need of new modernized science education. In terms of all 

dimensions of life, on the other hand, modernization might not be able to respond 

to all questions that are faced in the information era (Wilber, 1998). According to 

Keller (1999):  

 

As learning environments expand, we as educators face two basic 

phenomena. The first is the attraction of the novelty and potential 

capability of new technology to provide interesting, efficient, and effective 

opportunities for learning. The second is the fact that we, as human 

beings, still have the same fundamental sets of capabilities and 

motivational requirements that we have had for as long as we have 

existed. Sometimes the attraction associated with the first phenomenon 

leads us to forget the second one, and we develop hugely unrealistic 

expectations regarding opportunities made available by technological 

advances (p. 7). 
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 Currently, with the preference to use technology in science education, 

researchers may ignore the human subject and his or her capabilities. Technology 

should be thought of as a tool for enhancing students learning rather than a goal 

for our schools. Throughout the process of modernization, there are two ignored 

aspects concerning the capability of students’ and teachers’ use of technology in 

the information era.  

In this case, understanding of teachers’ beliefs holds significant promises 

to recognizing the effectiveness of the use of technology in our colleges. 

According to Bransford et al. (2000), the selection of tasks and guidance of 

students’ thinking as they work through tasks is highly dependent on teachers’ 

beliefs, their knowledge of pedagogical content, and their knowledge of students 

in general.  

This research focused on a general chemistry course for several reasons. 

Large enrollments and the diversity of students in terms of their concentrations 

are the main descriptive problems in general. Thus many of these students are 

freshmen and in developing an understanding of these issues hold promise to 

develop techniques that can increase student interest toward science courses. 

Since introductory courses are the first steps of pursuing a college education, 

seeking better teaching methods should be the main concern of the instructor. 

Taking these courses directly affects students’ decisions about their future 

academic studies. For these reasons, the instructor should apply a multiple 

approach to increase students’ interest toward learning chemistry in general. The 

multiple applications include use of technology, use of goal-oriented learning, and 
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collaborative study groups. These multiple applications are used in order to make 

general chemistry courses more meaningful, more interesting and enjoyable to 

learn.  

Finally, investigating these basic assumptions of college level science 

education and teachers’ beliefs may show a correlation between students’ science 

learning and the use of teachers’ specific applications in enhancing students’ 

interest toward science. This is my primary research interest, which also seeks to 

answer the questions:  

• How do specific applications and teachers’ beliefs influence 

introductory general chemistry teaching?  

•  How are the students’ development (i.e. learning) influenced by these 

specific applications?  

In addition, there are other sub interests for this study. The study is 

pursued in order to help educators and researchers understand the relationship 

between teachers’ beliefs and their approaches to teaching introductory college 

level general chemistry courses as well to explore students’ development of 

learning science. According to Nespor (1998), relatively, little attention has been 

accorded to the structures and functions of teachers’ beliefs about their roles, their 

students, their applications and the subject matter areas that they teach. Also, 

Pajares (1992) argued that since it has been difficult to develop a clear 

understanding of the relationship between teachers’ educational beliefs, their 

planning, instructional decision, and classroom practices. Neither the nature of 

educational beliefs acquisitions nor the link to students’ outcomes has yet been 



 

 8 

explored carefully regarding to college level science education. It is my purpose 

to make a contribution to fulfill this gap. 

 

Research Questions 

In this particular course, the instructor intended to enhance students’ 

motivation and their learning by using multiple teaching practices (i.e. use of 

technology, goal-oriented teaching, and demonstrations). The research was 

conducted to explore the teacher/student interaction in this particular class. 

Therefore, exploring the realities of this class was the main objective of this 

study. The primary goal of this particular study is the understanding the 

instructor’s beliefs on teaching and her teaching goals in this class. Understanding 

the teacher’s applications was another important dimension of this study. In the 

case of the students, exploring their academic performances and their reflections 

about the teacher’s practices are crucial in exploring the dimensions of this 

particular learning environment.  The Research Questions are used to obtain 

understanding of this class from both the students’ and the teacher’s perspectives.   

Another expectation from this study is to understand the teacher’s belief 

on providing a better learning environment for students using multiple strategies 

to enhance their learning and their interest in general chemistry. I applied some 

secondary questions to answer this main question. The secondary questions are 

divided into two groups. The first set of questions explores the teacher’s beliefs 

on teaching, her teaching goals and her teaching practices. The second set of 

questions is related to understanding the experiences of the chemistry class from 
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the students’ perspective. These questions are designed to understand the 

students’ interpretations of the instructor’s practices  

The secondary questions are: 

 

The Teacher’s Case 

• What are the teacher’s beliefs of teaching science on her practice?  

• What are the instructor’s teaching goals? 

• How does the teacher reflect her beliefs and goals to the class in 

practice?  

• How does the teacher evaluate what happened after the class? Whether 

or not the teacher reached her goals?  

 

The Students’ Case 

• How do the students understand the instructor’s way of teaching? 

• What is the influence of the instructor’s use of technology on students’ 

motivation to learn chemistry? 

• How does this class influence students’ beliefs of learning science? 

• In what ways have students been able to connect the context of this 

class to their life outside of the class?  

 

All of these secondary questions are posed in order to understand what 

occurs in the instructor’s introductory general chemistry class. The questions are 

also posed to understand both the teacher’s and her students’ own meaning 



 

 10 

constructions and their own rationales about learning science in this particular 

class. After exploring the perspectives of this particular environment regarding 

both the instructor’s and the students’ cases, I will propose and evaluation of the 

effectiveness of the practices. 
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CHAPTER 2 

LITERATURE REVIEW 

 

Introduction 

This chapter aimed to reveal some of the research findings that had been 

carried out to improve science teaching, particularly introductory general 

chemistry course teaching and then to understand the basic components of 

introductory general chemistry teaching at college level. 

Kovac & Sherwood (1999) reported that students enrolling in General 

Chemistry classes showed diversity in terms of their academic concentrations. The 

diversity includes majors such as biology, physics, geology, premed, metallurgy 

engineering, civil engineering, mechanical engineering, electrical engineering, 

industrial engineering and chemical engineering. The content taught in General 

Chemistry courses at the university level includes matter and measurements, atoms, 

molecules and ions, stoichiometry, chemical reactions, gasses, thermo chemistry, 

atomic structure, chemical kinetics, chemical equilibrium, acids, bases, and acid-

base equilibrium, more equilibria in aqueous solutions, thermodynamics, 

electrochemistry, chemical kinetics, nuclear chemistry, the s-Block elements, the p-

Block elements, the d- Block elements, chemistry and life, chemistry of materials, 

environmental chemistry (Petrucci, & Hill, 1999).  
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Large and diverse enrollments as well as the varied content of the General 

Chemistry course make it more difficult to engage students, especially non-

science majors who are interested in General Chemistry courses. Singh (1999) 

expresses the importance of non- science students’ motivations toward General 

Chemistry course. Another study indicated the importance of a multiple learning 

environment for a large-enrollment a General Chemistry course (Bailey et al, 

2000). Eggert, Middlecamp & Kean (1991) also argue that there is an insufficient 

learning environment for General Chemistry courses in terms of large amount of 

enrollment rate. Due to the large number of enrollments and lack of 

communication between instructors and students, introductory general chemistry 

instruction has become a challenging endeavor in our colleges.  

There is a growing concern about the lack of students’ interest toward 

prerequisite science courses (Keeley et al., 2002). The research called 

“Chemhobia in the College Classroom” shows that students have a fear of 

chemistry as a course (CHED, 1995). According to Eddy (2000), there are some 

psychological treatments designed to reduce chemistry anxiety and promote 

students success in chemistry courses (e.g. Westerback, & Primavera 1992; 

Abendroth & Friedman, 1983). Another problem in teaching prerequisite General 

Chemistry courses is the large number of students who are generally first year 

freshmen. The study conducted by Briscoe (2002), reported a teacher’s 

description of one introductory science course of freshmen student’s and the 

students’ attitudes. 
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The students, as freshmen, are not interested in science nor talking nor 

thinking about it…. They are immature in some of the decisions they 

make about the importance of academics in a university. They are really 

into sororities, college life, their personal life, sports! Very few are into 

university biology topics…. I want them to like biology and to learn 

specific topics, to be able to ask anything they want to know and to feel 

comfortable doing that. [But] as freshmen their willingness to engage in 

class is limited and they are shy in front of these people they don’t know 

(p. 310).  

 

Denny, Lakshmi, Chitra & Devi (2000) expressed the difficulty that 

instructors have in delivering information to freshmen science students. 

According to their research, adequate learning is not guaranteed when students 

simply sit and listen to a lecture. Denny et al. (2000) suggest that students should 

be provided some activities, such as riddles to make them interact in class.  

Another research designed by Deese et al. (2000) showed that 

demonstration assessments promoted students’ critical thinking and deeper 

conceptual understanding of important chemical principles. Also there were other 

methods used to promote students’ success is various applications of cooperative 

learning in teaching General Chemistry. According to Kerns (1996) students in 

studies of cooperative learning have a more positive attitude toward science. The 

study showed that cooperative learning increased classroom communication in 

large enrollment classes like many General Chemistry classes (Cooper, 1995). 

The literature suggests that were many other methods designed to enhance 

students’ success, their motivation and their interest in learning science. The 

following are some specified applications used to promote students’ learning. 
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The New-Demanding Triangle (Technology, Learning and 

Motivation) 

According to Bransford et al. (2000) technologies in education hold great 

promise both for increasing access to knowledge and as a means of promoting 

learning (pp. 217-218). Some basic benefits of technological applications are: 

 

• Bringing exciting curricula based on real-world problems into the 

classroom; 

• Providing scaffolds and tools to enhance learning; 

• Giving students and teachers more opportunities that include a host of 

people such as teachers, administrators, students, parents, practicing 

scientists, and other interested people (pp. 217-218);  

 

By advancing in technology, use of technology is having an increased 

impact on both our daily-based activities and our schools (Lincoln & Strommen, 

1992).  Studies, which focused on technology-supported classrooms show that if 

we appropriately integrate technology in the curriculum, there will be 

communicative and social benefits, as well as an enhancement of students’ 

learning (Gomez, Gordin, & Carlson, 2001).                                                                                     

Today, the presence of computer technology in schools has increased 

dramatically, and predictions are that this trend will continue to accelerate (US 

Department of Education, 1994). A romanticized view of technology is that the 

mere presence of computers in schools will enhance student learning and 
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achievements. Another view is that money and time spent on technology does not 

promise a substantial improvement in students’ understanding, and thus money 

and time are wasted (see Education Policy Network, 1997). In contrast to that 

view, other educators and researchers have focused on the benefits of technology 

in education. It has been shown that technology in education has great potential to 

enhance student success and teacher performance, as long as it is applied 

appropriately (Dede, 1995). Edge & Loegering (2002) argued that the use of Web 

-based exercises enhanced students’ learning and their satisfaction with science 

classes. According to Edelson, Pea & Gomez (1995), the increasing availability of 

computer and networking technology for classroom as well as the growing role of 

these technologies in science practice itself offer new opportunities for the 

successful adaptation of scientific practice for the learning environment. With 

technology, it is possible to create rich educational environments that encourage 

students to construct their own knowledge, to solve problems collaboratively, and 

to heighten their interest and motivation to continue to learn (Johnson & 

Malinowski, 2002; Chang, 1999).  

Also, computer simulations and other tools for visualizing have helped 

students to understand difficult science topics (Williamson & Abraham, 1995). In 

today’s educational environment, most instructional designs call for the use of 

computational technologies, especially in teaching chemistry (Bransford et. al., 

2000).  Recent studies show that integrated technology has an outstanding 

importance to General Chemistry classes. Another study addressed the need to 

appropriate effective assessment tools for large enrollment classes because of the 
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lack of time and personnel (McGuire et al, 2001). According to Dori and Barak 

(2000), enhancing meaningful chemistry learning and activating technology in 

teaching activities seems to be a necessity. 

 

Let’s Get Them Engaged 

The engaged-learning model is based on the simple belief that students of 

all ages learn better when they are active participants in what they are studying 

(McDonald, 1998). Being actively engaged in the learning process means students 

are making their own decisions, thinking critically, and learning within contexts 

that are meaningful to them. When students are presented with authentic, 

challenging, and multidisciplinary tasks and allowed to explore a subject from 

their own particular point of view, they grasp the subject matter better (Jonassen, 

1991).  

Engaged learning involves the identification of a problem or goal of 

personal or group interest as well as the generation of activities and products 

designed to solve problems or meet the goals (Hawkes, 1999).  When learners 

clearly recognize that they are personally and socially involved in making 

meaning and constructing knowledge, then it is much more likely that they will 

become engaged in all aspects of learning (Hawkes, 1999).  Kintsch (1993) states, 

“…the goal of instruction… is no longer primarily to impart new knowledge in a 

readily accessible form, instead, it is to facilitate the individual’s own attempts to 

construct meaning (p. 25).” Because of advanced computer imaging in brain 

research, Sylwester (1994) suggested, “When students are able to connect 
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academic concepts to something meaningful in their own lives, understanding 

deepens and brain activity increases when context is added to concept and 

students become emotionally engaged in their learning”. Rather than fostering 

skills that reproduce knowledge, technology oriented teaching and design should 

find ways to encourage and support the learner’s independent attempts to 

interpret, restructure, and use new knowledge (Spector & Anderson, 2000, p. 26).  

A commonly held perspective is that technology provides low cost education; and 

it might help students to learn more easily and to enjoy learning more (Palmieri, 

1997). Koul & Rubba’s (1999) study indicated that using Internet in science 

teaching enabled the students to participate in a successful self-regulated learning 

process. 

Research has focused on the relationships between technology and 

motivation. According to Pimentel & Teixeria (1993) learners are intrigued by 

interactions with well-designed immersive environments, which encourage them 

to spend more time and concentrate on a task.  It has been established by Keller 

(1983) that technology supported instructional designs enhance students’ 

motivations toward their school tasks.  

Chickering and Ehrmann (1996) showed that frequent student-faculty 

contact in and out of class is the most important factor in student motivation and 

involvement. At the University of Illinois, instructors provided on-line help to 

their non-major general Chemistry students in order to gain a more effective 

connection with students and to help them when they faced any problems in the 

General Chemistry course (Hunter et al., 2001). In large enrollment courses, it is 
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difficult to have appropriate communication between instructors and students 

(McGuire et al., 2001). Electronic communication is becoming increasingly 

important in education, especially chemistry education (Polik, & Paulisse 1999). 

Generally, email, electronic chat rooms, and newsgroups are technological 

communication tools for large enrollment classes. Sometimes, email fosters 

interaction among students and between the students and the instructor by saving 

time and providing active learning environments. Marbach-Ad &  Skolove (2002) 

and Pence (1999) expressed that cooperative electronic mail provided an 

alternative form of cooperative learning. Through cooperative electronic mail, 

students gain significant interpersonal communication skills in the absence of 

face-to-face interaction.       

On the other hand, a study conducted by Polik & Paulisse (1999) showed 

that because of their unfocused structure, communication tools did not provide an 

effective communication opportunity. They suggested the use of “World Wide 

Web ” (WWW) discussion boards”. The integration of technology as a 

communication tool might affect students’ achievement negatively, especially the 

student who prefers face-to face communication with instructors. Another 

problem with technological communication tools is that these types of tools might 

be incapable of providing equations for discussions of specific chemistry 

problems. For example it is very difficult to show a chemical equation on an e-

mail board.              

Using a class Web site can motivate college students, especially if 

instructors prefer student-centered learning in the large enrollment classes.  
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Course Web sites and other technological supports help students with their 

personal learning projects (Butler, 2001). It was generally believed that designing 

and making project work was an exciting and motivating activity for which the 

necessary skills, knowledge, and concepts could be taught (Design Council, 

1980). Atkinson (1994) reported that technology might sometimes hinder student 

achievement. According to Bransford et al. (2000), although the new technologies 

provide opportunities for creating more interactive learning environments, they do 

not guarantee effective learning.  

 

Why is It Important to Write My Learning Goals? 

According to Simon (1994), thinking begins with goals, and thought 

cannot be put into action without them. The study entailed encouraging students 

to consider their learning goals and how these goals could be achieved. White 

(1999) opens an alternative way for what he terms “goal-oriented education (p. 

1325)”.  According to the researcher (White, 1999), meaningful learning is 

another benefit for goal-oriented education. Amato-Wierda (1999) argued that 

motivation could be provided for students through General Chemistry classes by 

making the general chemistry principles relevant to students’ future professional 

goals. By writing their goals at the beginning of the class, students have a chance 

to state their learning philosophy, and apply their current learning to their future 

plans. Kovac & Sherwood (1999) showed that students are better motivated 

toward General Chemistry class when they write their goals as part of a writing 

assignment. Shimoda et al. (2002, p. 245) have noted that goal orientations are 
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classified by various terms, such as “success” vs. “understanding.” Piaget (1978) 

listed “performance” vs. “mastery,” Ames & Archer (1988) used “ability” vs. 

“mastery,” as did Caine & Dweck (1989). Therefore, Shimoda et al. (2002) 

argued that different goal orientations bring in different behaviors and outcomes. 

Ng and Bereiter (1995) established that there are three levels of goal orientation 

toward learning: The first level is task-completion goals, called GO TO 

statements, the second level is instructional goals, named by understanding of 

how to process the GO TO statements, the final level is knowledge-building 

goals, indicated by more personally motivated statements which as the application 

of GO TO statements in personally relevant ways.            

Calkins (1994) expressed that publishing work on the Internet provides the 

potential to motivate the writers, extend the audience, and celebrate writers' 

publications. According to Jonassen & Land,  (2000), the process of working with 

World Wide Web promotes meaning making by constantly forcing learners to 

interpret the information, which they find on the WWW. This is in response to 

their intentional search and determination of its relevance to their intended 

purpose. Lyall & Johnston (1999) argued that the effects of computers supported 

communication applications on students’ learning in General Chemistry teaching. 

 

Making Connection vs. Making Meaningful  

The literature reflects that lack of student interest is one of the biggest 

challenges for chemistry education. Numerous studies have addressed the need to 

motivate students and maintain their interest in General Chemistry classes. Using 
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real-world examples in the classroom to illustrate the relevance of chemistry to 

students’ everyday lives is one example of techniques that incorporate chemistry 

in real world discussion in basic general chemistry classes (Hostettler, 1983; 

Jones & Miller, 2001). Barker Jr. (2000) showed that chemistry could be applied 

to a student’ real life. Another study was aimed at connecting General Chemistry 

with students’ lives by using a method called “The Chemical Project” (Stout, 

2000).  The study showed that using discussions that were graded helped students 

find relevance and appreciation for science. These discussions also encouraged 

their interaction, and this brought the creation of meaning (Roediger, 2000).               

Bradley et al. (1998) argued that chemistry should be made more real and 

interesting. In a pedagogical aspect, there should be an appropriate link between 

information and meaning. Caine & Caine (1994) stated: 

 

Natural knowledge is what we have come to call second nature. It results 

when information, felt meaning, and deep meaning come together. The 

learner has acquired a felt meaning for the subject or concept or procedure 

so that new information and procedures fit together. In addition, there is a 

sufficient connection with the learner’s interest or deep meanings so that 

the information and procedures are personally relevant (p. 108). 

 

Bransford et al. (2000) suggested various technological applications for 

introducing students to real-life problems.  Nurrenbern (2001) introduced Piaget’s 

“Intellectual Development Theory” in order to make more meaningful chemistry 

education in terms of making a connection between chemistry curriculum and 

individuals’ mental structure. Students can better understand and construct 

knowledge as they learn materials, as long as the materials are meaningful and 
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relevant to their practical lives (Dewey, 1938). Science education should help 

students develop problem-solving skills and apply scientific knowledge in facing 

everyday situations (Slack & Stewart, 1990). Additionally, to promote students’ 

meaningful learning (Novak, 1994), science educators need to encourage 

students’ cooperative learning (Springer, Stanne, & Donoven, 1999).  

 

Their Beliefs’ through a Microscope 

It has become an accepted idea that teachers’ ways of thinking and 

understanding are vital components of their teaching practices (Nespor, 1998). 

Educational researchers have advocated the need for a closer examination and 

understanding of the relationship between teachers’ beliefs and their educational 

practices. According to Pajares (1992), teacher’s beliefs might be a stronger 

predictor of behavior than knowledge, especially as it pertains to teaching.  

Teachers are recognized as the central determining factor in successful 

implementation of reforms in science education (American Association for the 

Advancement of Science, 1998; National Research Council, 1996). Teachers’ 

beliefs about teaching and learning influence teachers’ practices in education and 

affect their likeliness to enhance student learning and interest in all subject areas  

(Levitt, 2001). In the area of science education, many studies point out how 

different aspects of teachers’ beliefs about science and science teaching tend to be 

congruent with their teaching practices (e.g. Gallagher, 1991 and Rowell & 

Gustafson, 1993). Teachers have direct influence on students’ science learning 

(Tobin et al., 1994). According to Tobin et al (1994), teachers’ knowledge, and 
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their beliefs about the nature of science as well as the teaching and the learning of 

science determine to a great extend what science education is. 

 

Summary 

The literature review discussed educators and how they faced several 

problems for teaching university level science courses, specifically introductory 

General Chemistry courses. Some of the major challenges for educators and 

administrators are students’ diversity in terms of their academic concentrations, 

large classroom enrollments, and large course content. All of these problems 

contribute to the lack of student interest toward science courses. Seeking better 

ways to teach introductory general chemistry courses in appropriate ways have 

became a primary research interest in our chemistry departments.  

Engaging students with chemistry related activities such as chemistry 

demonstrations and using technology are two significant ways to get students 

motivated toward general chemistry courses. In addition, goal directed education 

holds promise to motivate students for their chemistry learning. Beyond this, 

students have a chance to evaluate their future academic careers by activating goal 

directed education. Making students’ learning meaningful is another way to 

enhance students’ interest in science learning at college level science teaching 

practices. In this practice, students know that the content that they are learning is 

somewhere in their daily lives. Making connections to their science learning with 

their own experiences and their daily lives is important for students. Making 

connections with both their science learning and their daily lives are two of the 
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main components of meaningful science learning. In addition, activating 

collaborative study groups among the students is another application in creating a 

better learning environment. 

Also, the literature showed that there is a strong relationship between 

teachers’ beliefs and their practices in teaching regarding a better science 

education. Teachers’ beliefs have a direct influence on how they teach.  

In the following chapter, I present the methodology and the research 

design, which were used to guide data collection and data interpretation 

processes. 
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CHAPTER 3 

METHODOLOGY AND RESEARCH DESIGN 

 

Context 

The purpose of this qualitative study was to understand how the 

instructor’s beliefs and her teaching strategy influence introductory college 

students’ motivation and learning in General Chemistry class in the department of 

Chemistry and Biochemistry at FSU. There were four different classes of General 

Chemistry with different instructors that are offered by the Department of 

Chemistry at Florida State University. Out of approximately 450 enrolled students 

in General Chemistry, a total of one hundred and sixty-four students attend the 

class under investigation. The class CHM 1045 was chosen for study because the 

instructor used a multiple teaching style to support her instruction. The following 

are the main characteristics of the class under exploration. 

A class Web site provided communication opportunities with students, as 

well as course materials. Additionally, students had opportunities to take practice 

quizzes, re-read the demonstrations, inform the class, and have group 

conversations via the discussion board.  The instructor of the course used a class 

Web site and email to maintain contact with students. Since there was 164 

students enrolled this class, e-mails were the most feasible way to maintain 
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contact with the students. In addition to these activities, the instructor gave 

students an opportunity to earn extra credits by building three different personal 

Web portfolios. The students were expected to identify their academic and 

personal goals on these Web portfolios as well as create links in order to show 

their connection with chemistry learning and the real world. One goal of the 

course was for students to “Be able to see the connection between the chemistry 

of the world and the chemistry learned in the classroom”(Goals of the course, 

Appendix A). As part of this activity, students are also expected to write their 

learning goals in this class by reporting at three different times, at the beginning, 

mid-term, and end of the course. Extra credit was earned by developing a Web 

site portfolio (with help of four graduate students from Department of Science 

Education). As a researcher, I was one of the four graduate students in this class. I 

attended many of the regular classes as a graduate assistant. 

The instructor emphasized collaborative study throughout the course. The 

instructor promoted this learning strategy by forming study groups early in the 

course. In these study groups, students had opportunities to communicate with 

their classmates and study homework. Activating demonstrations was also another 

objective of the teacher. Throughout the term, the teacher created several 

demonstrations in this class.  

Communication within the various groups was through the class Web site, 

additionally, the instructor used a computer during the regular class meetings.   

Since the classroom was very large, there were two large whiteboards in front of 
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the class. The instructor used these whiteboards to visualize class activities while 

teaching.  

 

Methodology 

In this study, my major focus was to understand how an introductory 

general chemistry teachers' teaching model based on her teaching beliefs 

influenced students learning and their attitudes toward chemistry. Indeed, the 

research interest required a detailed examination in order to understand the 

meanings of what is going on in this special setting, including both interior and 

exterior existences under exploration (Bogdan & Biklen, 1982; Stake, 1994; 

Wilber, 1998).  

In planning this research, I have been challenged to select the most 

appropriate methodology to answer my research questions. Since my study seeks 

to understand students’ and instructor’s perspectives, which are special cases I 

have decided to use a qualitative research method for my thesis research.  

A literature review revealed that there are many kinds of qualitative 

research methods. According to Maxwell (1996), some of the qualitative research 

methods are qualitative evaluation, participatory action research, collaborative 

research, constructivist research, critical ethnography, feminist research as well as 

practitioner research. Each of these qualitative research methods has its’ own 

specific purposes and ethics.  

The roles of researcher and participants define the characteristics of the 

study. In the past decade, qualitative research methods have become an 
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increasingly important mode of science and mathematics educational research 

(Schaller & Tobin, 1998). According to Schaller & Tobin (1998), research in 

science education is concerned with educational stakeholders and their 

relationship with themselves and their environments. In addition, they concluded 

that in order to understand these relationships, the selected research method 

should help the researcher to reach all descriptive, analytical, and interpretative 

phases of the setting under investigation.  

According to Pajares (1992), research about the beliefs and the effects of 

the beliefs are complex, and they are two of the most difficult study interests in 

education. Munby (1984) suggested that qualitative research methodology is 

especially appropriate to the study of beliefs. As a result, I applied Fourth 

Generation Evaluation qualitative research procedures (Guba & Lincoln, 1989). 

While exploring all the dimensions, including exterior and also significantly 

interior dimensions, the procedure additionally provides opportunities to construct 

a meaning for all stakeholders in the setting through the research. According to 

Guba & Lincoln (1989), this is called “making-sense of meanings by 

constructions,” which is the created realities of the stakeholders. As a researcher, 

the richness of the Fourth Generation Evaluation procedure (Appendix B) 

compelled me to use this research methodology in my research. Moreover, from a 

social constructionist perspective, I had to consider having two fundamental and 

closely related sets of methodological implications, which are epistemological and 

ethical implications (Goodson & Mangan, 1991). According to Marshall & 

Rossman (1989), efficiency and ethical considerations are the most significant 
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quality criteria for a qualitative research.   By accepting all stakeholders as active 

learners and requiring them to create a consensus in every occasion through the 

research, the participatory method of Fourth Generation and Evaluation helped 

me to consider all epistemological implications in this research. Also, the quality 

criteria of the procedure provided me with adequate awareness of ethical 

implications throughout the study. All in all, the main aim for using this 

methodology was to reach a consensus stage and create a sharable and 

transferable meaning from a research since the methodology of Fourth Generation 

Evaluation is designed to focus on the negotiations among the different meanings 

being made of the setting.  

 

The Procedure 

Unlike conventional inquiry, constructivist inquiry highlights the 

naturalistic paradigm and the existence of internal reality rather than objectivist 

dimensions of the external reality, which is basically descriptive part of the 

settings (Guba & Lincoln, 1989). Constructivist inquiry research is designed to 

make individuals’ constructions as apparent as possible.  Through the study, each 

stakeholder’s own construction is exposed to the other individuals, including 

researcher’s constructions. The study is carried out by exploring one perspective 

at a time and then building on this until reaching a consensus among the 

stakeholders. This process is called hermeneutics (Guba & Lincoln, 1989). On the 

other hand, external realities also hold promises to understanding the whole frame 

of the setting from a descriptive point of view, since both are exterior.  
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Descriptive, objectivist realities are intimately related to interior, which are 

interpretative, subjective realities (Wilber, 1998). Throughout the data analyses, I 

tried to explore either descriptive or interpretative phases of the case.  

For this study, I integrated my study within the “ hermeneutic dialectic 

circle” framework. I used twelve steps of the Fourth Generation Evaluation 

process (Guba & Lincoln, 1989, p.187) (Appendix B). The followings are the 

explanations of the process.  

  

Contracting 

Before starting the foundation of my study, I asked to my major professor, 

Dr. Nancy T. Davis, about the possibility of pursuing this study. Dr. Davis 

approved my research topic at the beginning of Spring 2002. And then, I shared 

my idea with Dr. Moran (a pseudonym); who was the instructor of Introductory 

General Chemistry course in the Spring Semester of 2002. She allowed me to 

carry out my research with her and her class.  

 

Organizing 

I was required to have an informed human subjects consent form for all of 

my participants in this process of the procedure since I was going to apply human 

subject instruments to my qualitative research. I also received the permission from 

the Human Subjects Committee. I utilized the " Letter of Consent for Adults" 

(Appendix C). 
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Identifying Stakeholders 

Since I focused on Dr. Moran’s beliefs of her teaching style, and the 

effectiveness of her teaching style on students' learning and their motivation 

toward science, I chose Dr. Moran as one of my stakeholders. Additionally, I also, 

incorporated four of her students who are enrolled General Chemistry 1045 class 

at FSU. Because of the limited time, I only tried to keep my sample size small. 

Keeping my sample size small helped me to use my time appropriately. When I 

was selecting these four students, I used purposive sampling (Wiersma, 2000). In 

order to collect adequate information, and understanding from my participants, 

the sampling method helped me to incorporate the most appropriate participants. 

Creswell, 1994, argued that, through the purposeful sampling, the researcher 

selects the participants, who then provide profound information. In a way, I 

exposed my research to all of the students in the class by applying five different 

open-ended optional qualitative questions for them as well as exploring their Web 

portfolios.  

As a researcher, I was a member of my stakeholders too. In qualitative 

research, researchers acquire multiple roles in order to develop research 

relationships with different people (Marshall, & Rossman, 1989). Therefore, 

Marshall & Rossman (1989) argued that the researcher could not simply be an 

observer who just gathers data. In this sense, according to Bogdan & Biklen 

(1982), the setting can best be understood when it is explored in the setting in 

which it occurs. Moreover, researchers who conduct the qualitative studies need 
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to propose and develop roles, explain all the steps of the research to the 

participants and at every occasion, motivate participants’ cooperation (Marshall& 

Rossman, 1989). For this reason, in spring - 2002, I enrolled in Dr. Moran’s 

Technology in Chemistry Education six credit-graduate level course, which 

helped me to access the class of my interest. As a part of this graduate course, one 

of my requirements was to work with Dr. Moran as a graduate assistant in this 

course. I helped General Chemistry course students to build their Web portfolios. 

In addition, I attended many class sessions in order to make observations of Dr. 

Moran’s practices, and students’ attitudes regarding her teaching style. Since I 

actively participated in the class activities, I was familiar with the students in 

CHM 1045.  

  

Developing Within-Group Joint Constructions 

Regarding the Fourth Generation Evaluation procedure, I established the 

Hermeneutic Dialectic Circle (Guba& Lincoln, 1989) within stakeholders 

depending on highlighted arguments were prevalent throughout the 

communication with them. I organized the interviews by allowing my participants 

to choose the time and place of the interviews. My first participant in the 

Hermeneutic Dialectic Circle was Dr. Moran. After gathering adequate 

information from her, I asked her about possible students to invite to an interview.  

In accordance to her observation, she recommended some students as possible 

interviewees because these students seemed to be more motivated in her class. By 
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investigating their Web portfolios and being a graduate assistant in the course, I 

chose the student to be interviewed.  

 

Enlarging Joint Stakeholder' Construction through New 

Information/Increased Sophistication  

Through the hermeneutic dialectic interaction, I utilized the course 

syllabus, some of Dr. Moran’s publications, related literature, and some of my 

observations. These approaches were used in order to increase the sophistication 

of the study. These instruments provided me in organizing my findings and 

clarifying some points of misunderstanding. In accordance with the Human 

Subjects Committee contract, I provided a means of access for all of my 

participants to reach all of these data. 

 

Sorting Out Claims Concern and Issues 

This step is mainly comprised of Dr. Moran’s belief and her major points 

identified claims, concern, and issues  (CC&I) (Guba & Lincoln, 1989, pp. 191-

192). My own interest and the students' expectations helped me to highlight the 

major foci of this research. 

 

Reporting 

The components of my main reports in this study were comprised of case 

reports, which are interviews, and other information including the students' Web 

portfolios, and students’ responses to one-minute questions evaluation findings. 
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My purpose was to report both students' and Dr. Moran’s case analyses 

separately.   

 

Quality of the Study 

There are three different approaches to considering the quality of goodness 

of Fourth Generation Evaluation, namely the parallel criteria (trustworthiness), 

nature of the hermeneutic process, and authenticity criteria (Guba, & Lincoln, 

1989, p. 233). 

 

The Parallel Criteria (Trustworthiness) 

Schaller, and Tobin (1998) reflected that, credibility of interpretive 

research could be provided by parallel criteria. The parallel criteria consist of 

prolonged engagement, persistent observation, peer debriefing, negative case 

analysis, progressive subjectivity, and member checks.    

 

Prolonged Engagement. I had to change my schedule so that I could attend 

many regular classes, since I was working with Dr. Moran as a graduate assistant. 

I was also responsible for helping students do their Web site activities. As a result, 

I shared more than two hours with students in the Web sessions for every week 

through the entire semester.  

 

Persistent Observation. Using the definition of Marshall & Rossman, (1989), I 

was a “complete observer (p. 79)” as well as researcher throughout the semester.  



 

 35 

As a complete observer, I not only engaged in social interaction, I also took 

responsibility in Web session activities. Being a part of this course allowed me to 

identify the issues that hold the most significance in understanding what is 

happening in Dr. Moran’ class. 

 

Peer Debriefing. Dr. Moran, who considerably has experience with doing 

qualitative research in education, helped me throughout my research. One of her 

contributions was stressing the basic foundations of doing a research. Also, my 

academic advisor, Dr. Davis assisted me as a peer debriefer. Although, she had 

many graduate students as advisees, she always provided me with a great amount 

of contribution. I shared my ideas and findings with her, and she helped me to 

figure out what to do more. Having had a constructivist point of view, she always 

encouraged me to construct my own understanding of doing a research. The basic 

question from Dr. Davis was always “what have you been learning now.” This 

question challenged me to focus on initially my learning in this study. Also, other 

graduate students in my department, The Department of Science Education, 

provided opportunities to discuss my progress in terms of the study. 

 

Negative Case Analysis. Throughout asserting the research data, I not only 

focused on finding to supportive evidences, but I also focused attention on finding 

contradictory evidence in creating an environment to negotiate with my 

participants on contradictions.  
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Progressive Subjectivity. By having Dr. Davis’ feedbacks I realize that there 

is significant changes in my beliefs about doing research. In addition, by 

conducting this research, I realized that understanding teachers’ beliefs on 

teaching holds great influences on college level science teaching. 

 

Member Check. According to Schaller and Tobin (1998), member checking is 

the most important part of parallel criteria. After each interview, I shared the 

transcriptions of the interviews with the interviewees. Sharing my assertions with 

my participants was another application of the member check process. Thanks to 

this criterion, my participants had the opportunity to reflect on their presented 

construction in order to be assured that the interpretations throughout the transfer 

of understandings were accurate.   

  

Hermeneutic Dialectic Circle. According to Guba & Lincoln (1989), the 

hermeneutic dialectic circle itself provides its own quality. Activating immediate 

data analyzes, seeking answers among the stakeholders to emerged questions 

through the negotiations, and providing equal opportunities for all stakeholders to 

interpret their ideas through the hermeneutic dialectic circles provided the quality 

of the hermeneutic dialectic circle itself.  

I defined the negotiation topics from Dr. Moran’s beliefs. Later on, I tried 

to construct some understanding of the influences of her beliefs’ on her teaching 

style and the students’ understanding. Meaning construction on understanding the 

realities in this setting was the negotiation part for this research.  
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Transferability and Dependability. Unlike the criterion of generalizability, 

transferability is the applicability of the finding of the study to similar settings 

(Guba & Lincoln, 1989, p. 241). Depending of the relevance of my research 

setting, the findings can be applicable to other settings. In order to explain my 

research setting in-depth, I tried to specify all realities under investigation. I 

evaluated this process as the external validity of my research. Dependability is the 

evaluation of whether the study result will hold true over time. Unlike the 

positivist point of view, I believe that changes should be the main dynamics in 

education. There is no unchangeable social world. 

 

Authenticity Criteria 

According to Guba & Lincoln, (1989, p. 245), these criteria, namely, 

fairness, ontological authenticity, educative authenticity, catalytic authenticity, 

and tactical authenticity are designed for the researcher’s own evaluation for 

understanding the effectiveness of the research.  

 

Fairness. For the purposes of this research, fairness refers to respect for all 

constructions through the study. The equality of interpretations among the 

stakeholders was the basic application of the fairness.  

 

Ontological Authenticity. In spite of the limited time, I reflected my own 

meaning construction throughout concreting my implications. I have learned the 
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importance of critical thinking in research, and also, I learned that doing a 

qualitative research looks like an adventure; you never know what are you going 

to face throughout your journey to unknown world. 

  

Educative Authenticity. To understand the extent of stakeholders’ 

understanding the other meaning construction, educative criterion facilitated my 

understanding of the stakeholders’ meaning making in process. On the other hand, 

I could not judge the others learning from each other when analyzing the 

stakeholders’ meaning making in the context. Since I could not invite CHM 1045 

students into the hermeneutic dialectic, I only preceded the hermeneutic dialectic 

with Dr. Moran’s case analysis. However, by sharing the findings with Dr. 

Moran, she had an opportunity to learn about her students’ meaning construction 

throughout the semester 

 

Catalytic Authenticity and Tactical Authenticity. Accordingly to catalytic 

authenticity, what type of action is stimulated or facilitated by this study is really 

hard issue for me to distinguish. On the other hand, as parallel to tactical 

authenticity too, this study affected some of the students on decision making 

about their future career seeking. Also, as an action, Dr. Moran changed some of 

her class practices to her class in the following semester accordingly to her 

experiences form teaching CHM 1045. For instance, instead of integrating Web 

portfolio sessions, Dr. Moran preferred to use Power Point presentation for her 

current class in Fall 2002. 
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Data Sources 

I carried this study over four months in Dr. Moran’s class at FSU. In order 

to answer my research questions, I divide my interest in two major categories one 

of them was aimed to explore Dr. Moran’ beliefs, her goals and her practices, and 

the other one was directed to understand the influences of Dr. Moran’ practices on 

students’ learning. Throughout my data collection process, I tried to use various 

ways of data collection in this study. According to Patton (1990), in terms of 

validity of the research, using a single method for data collection does not provide 

sufficient information about the issue under exploration. Observations, field notes, 

formal interviews with students and in-depth interviews (Marshall, & Rossman, 

1989) with Dr. Moran, course syllabus for CHM 1045, five one-minute take 

questions for students, students’ Web portfolios and some Dr. Moran’ 

publications on education.  

 

Observations  

Goodson & Mangan (1991) argued that besides relying heavily and 

exclusively on interview data, it is an essential starting point to gain access to the 

participants’ understandings by extensive observations in the research setting 

regarding the social constructionist perspective. The social constructionist 

perspective requires that some evidence be provided to prove the external validity 

of research. I observed Dr. Moran’s regular class setting as a graduate assistant. 

By attending all Web portfolio sessions, I had plenty of time to observe the 

students’ understanding toward learning technology in this general chemistry 
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class. I started my observations in the second week of the Spring-2002 semester. 

Throughout the semester, I spent considerable time with Dr. Moran and her 

students. Based on my observations, I understand the social construction of Dr. 

Moran’s class in-depth. On some occasions, especially in the demonstration 

sessions, I tried to keep some field notes based of my observations.  

 

Interviews 

Bogdan and Biklen (1982) expressed that interview is used to gather 

descriptive data in the participants’ own words, so that the researcher can develop 

an understanding of the participants’ own reflections toward the issue. According 

to Marshall & Rossman (1989), the nature of interviewing allows researcher to 

get a large amount of data from a large number of subjects quickly. Interviewing 

also allows the researcher to justify his/her interpretations when it is combined 

with observations (Marshall, & Rossman, 1989).   

I decided to use qualitative in-depth interviewing for my interview with 

Dr. Moran (Marshall, & Rossman, 1989). In-depth interviewing is more like 

conversation than formal structured interviews. I interviewed Dr. Moran two 

times. The nature of the interviews was very flexible and interactive. Throughout 

the interviews, I asked open-ended questions, which were based on the nature of 

our conversation.    

I gained some basic aspects of Dr. Moran’s goals and her beliefs on her 

teaching before having the first interview with her. Additionally, the interview 

was conducted depending on my observations and my findings from course 
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syllabus. On the third week of the Spring 2002 semester, I scheduled the first 

interview with Dr. Moran. I prepared 8 open-ended questions for the first 

interview. The interview took about two hours. Based on my questions, Dr. 

Moran highlighted her beliefs’ on teaching chemistry with a multiple teaching 

style. The followings are some of the first interview questions to Dr. Moran.  

 

• Can you make sense of learning? “In my opinion, this is a big problem 

for students, to make sense of learning. This is a big process. So you are 

teacher, rather than the academician, I think. As a teacher, what do you 

suggest, or what did you suggest for your students, or what can I do to 

make my learning meaningful?” 

 

• Could you please share with me your short term and long-term goals? 

Well one of your goals, I did read your syllabus what they are learning in 

chemistry class you want them to link these to the real world. How do you 

improve it? 

 

 

The second interview with Dr. Moran was a good opportunity for me to 

clarify my understandings with nine planned questions about her beliefs and her 

practices. I scheduled my second interview two weeks after the Spring 2002 

semester.  I adhered to the nature of first interview when asking my questions. Dr. 

Moran reflected on her teaching activities throughout the semester. This 

sophisticated interview really helped me to clarify her beliefs and negotiate some 

aspects that I saw that were too important to reemphasize. The second interview 

was also a good opportunity for Dr. Moran to assess her teaching style and her 

beliefs by self-evaluation throughout the interview. The second interview took 

approximately two hours. The followings are some of the questions for second 

interview.  
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• If you make a comparison between former year general chemistry 

class and this term general chemistry class, what were the differences? 

• What would you like to not do? Or what would you like to do same the 

things that you did in CHM 1045 for another offer to teach this course? 

• How do you feel after the semester; I mean was this term general 

chemistry course more tiring course compare with the other courses that 

you taught before? 

 

Because of the limited time for understanding students’ meaning 

construction, I decided to use formal interview in nature (Marshall, & Rossman, 

1989). Formal interviews are more structured interviews. Before the interviews, I 

prepared several questions to uncover the students’ meaning perspectives 

regarding Dr. Moran’s teaching style. This interview was approximately 20-

minute in length. The questions that were directed to understanding the student’ 

meaning making of Dr. Moran’s teaching practices were in open-ended format.  

As a result of having these interview, I explored the student’ perceptions in-depth 

regarding their experiences in Dr. Moran’s class.  

According to Bogdan and Biklen (1982), when a study involves extensive 

interviews or when interviews are the major technique for collecting data, tape 

recording is a most appropriate way to capture all statements of participants. 

Therefore, I tape-recorded all interviews. After each interview, I carefully 

transcribed all interview records immediately after the interviews so that I could 
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easily recall the origin of the conversations.   This significant process helped me 

to organize my data and retrieve the specific segments throughout the study.  

 

Students Web Portfolios 

Throughout the semester, Dr. Moran provided students with an 

opportunity to earn bonus credits by creating Web portfolios. In this activity, 

students were expected to reflect their learning process by setting up their learning 

goals, and relate their chemistry learning with the outside sources via providing 

several links. At the end of the semester, each student created three different Web 

portfolios, based on three different time periods (i.e. at beginning, midterm, and at 

the end of the course).  I had access to the students’ Web portfolios since I was 

one of the graduate assistants responsible for helping them with this activity. Dr. 

Moran welcomed me to use these portfolios as a part of my data sources. The 

portfolios helped me understand the relationships between Dr. Moran’s use of 

technology and the students’ engagement.  I especially used these Web portfolios 

to explore the effectiveness of the use of technology in this particular class. I also 

had a significant opportunity to explore their meaning making on goal oriented 

learning practice in this class since students were expected to write their 

beginning, midterm, and final learning goals in this particular activity. Moreover, 

students linked many outside sources to their Web portfolios in order to reflect 

their general chemistry learning. Exploring these files allowed me to understand 

students’ meaning making on connecting their class learning with the outside. I 

also incorporated the interview with the student in order to complete the frame of 
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their reflection to Dr. Moran’s teaching style. The followings are some of the 

questions that used for interview with the student. 

 

• How does the use of technology enhance your learning in this class? 

• What is the impact of Dr. Moran’s use of technology on your 

chemistry learning because she was expecting that use of technology to 

get students to be more motivated to chemistry? 

• In what ways, have you been able to connect the context of this class 

to your life outside of the class? 

 

One-Minute Take Questions 

Throughout the semester, I asked students five different questions in order 

to understand their perceptions about Dr. Moran’s teaching style. I asked these 

three questions for all students at different times in the course. According to the 

nature of qualitative research, the questions were optional, and in paper format. I 

analyzed these data using NUD*IST Software Program (1994). These aided me in 

learning the students’ attitudes toward Dr. Moran’s way of teaching. The 

following are optional, one-minute take questions that I asked for all students in 

CHM 1045.  

 

1. Did your participation in creating a Web site through our Web site             

sessions influence your interest in learning chemistry via using the Web?  

2. What motivates you to learn chemistry? 

3. How is the communication with Dr. Moran within our classroom?  

4. Do in-class demonstrations stimulate your interest in chemistry?  

5. What do you think about the class Web site? Is it useful? 
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Field Notes 

I took field notes in Dr. Moran’s class based on my observations. I 

particularly preferred to keep my field notes during the demonstration sessions 

that took place several times throughout the semester. In my field notes I 

incorporated my own reflections toward these class activities regarding the nature 

of this particular culture. These field notes helped me to keep track of the 

development of my understanding toward the realities in this particular 

environment, and to confirm the consistency of my ongoing findings throughout 

the semester. 

 

The Course Syllabus and Dr. Moran’ Publications 

Before starting my study, the course syllabus (Appendix A) impressed me. 

The content of the syllabus directly reflects Dr. Moran’s beliefs and her multiple 

teaching strategy. I always used this syllabus as a guide preceding my study. As 

an active researcher, Dr. Moran participates in many projects in education. Dr. 

Moran has been serving as an active researcher for Florida Excellence Teacher 

Preparation Program.  She has numerous publications about biochemistry and 

chemistry education especially. Because of her interests in pedagogical 

applications in science education, Dr. Moran, herself, differs from many of the 

pure science instructors. She serves on several national committees and has edited 

a book on undergraduate teacher preparation.  Reviewing some of her 

publications provided me with opportunities to learn more about her teaching 

philosophy.   
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Data Analysis 

Marshall and Rossman (1989) stated that qualitative data analysis is the 

process of searching for general statements about relationships among categories 

of data. According to Guba & Lincoln (1989), data collection and data analyses 

go on at the same time in order to promote the emergence of substantive 

understandings grounded in empirical data in qualitative research. Throughout the 

study, I analyzed my data after I started to collect them.  

According to Creswell (1994), in qualitative research, data analysis allows 

categorization but the categorization should be carried in a way that will be open 

to emerging probabilities.  With the exception of students’ Web portfolios, my 

data were exceedingly complex and not readily convertible into standard 

measurable objects.  Relevantly to my central study questions and the Dr. 

Moran’s teaching values, I categorized my possible order of processes after the 

first interview with Dr. Moran. My initial salient categories were: 

 

Use of technology in education 

Communication 

Goal oriented-teaching activities 

Student motivation 

Student engagement 

Group learning 
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I tried to narrow my interests because of the limited time while going 

through the processes. However, in order to understand the relationships between 

Dr. Moran’s teaching strategy and the students meaning making within and across 

the context, I had to keep all of my initial interest alive throughout the study. 

After the first categorization, I immediately activated the hermeneutic 

dialectic circle with my assertions from Dr. Moran’s case analysis so that I could 

provide an easy management to the complex nature of my emerging findings. 

Throughout the hermeneutic dialectic procedure, every emerged meaning 

construction was viewed as providing an exceeded negotiation among the 

stakeholders’ meaning making. I also tried to incorporate all of my data into the 

study, in order to gain a sophisticated and an in-depth understanding of what is 

going on in Dr. Moran’ class.  

Regarding to unavoidable correlations between my initial categories, first I 

tried to understand Dr. Moran’s case by analyzing the two interviews that I had 

with her. Her publications and the course syllabus helped me to understand her 

special vision on teaching science. 

For understanding the students’ case, I incorporate three different data 

sources in the process. Because of the nature of optional one minute take 

questions’ answers which I collected from all of CHM 1045 students, I used 

NUD*IST Software Program (1994) in accordance with my initial categories. 

This program helped me to sort out students’ responses for five different one-

minute take questions in a sufficient way. In accordance with my initial 

categories, this program provided me with a meaningful classification from 
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students’ responses. Also, NUD*IST helped me to figure out students’ 

understandings of Dr. Moran’ way of teaching by providing the basic patterns of 

students reflection on her class applications.  

Students Web portfolios also served me in gaining more information about 

students’ case analysis. In order to analyze Web portfolios, I used a rubric 

(Appendix D). The criteria of this rubric consist of the evaluation of visualization, 

links to the outside sources, settled goals, and effectiveness of the activity. 

Evaluation of the visualization helped me to explore students’ engagement and 

their use of technology in this particular activity. Their electronic links provided 

me with an understanding of their connection making between their chemistry 

learning and outside sources. Through the exploration of their three different 

learning goals, I had a significant opportunity to observe the effectiveness of goal 

directed learning practice. The goal directed learning practice was aimed to 

motivate students to be successful. The effectiveness of the activity contributed to 

my understanding of learning more about the effect of this activity in their 

decision making process for the future learning process. According to this rubric, 

between 6 to 8 total points reflects a good Web portfolio for each Web portfolio, 3 

to 5 reflects the normal quality of Web portfolios and 0 to 2 reflects fair quality 

Web portfolios. I, therefore, evaluated the total work by exploring their total 

points earned in each Web portfolio. Accordingly to this rubric, I preferred to 

exemplify one good, one normal and one fair Web portfolios. Between 18 to 24 

points indicates good performance, from 9 to 15 reflects normal performance, and 

0 to 6 reflects fair quality Web site achievement.  
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Moreover, having interview with one of Dr. Moran’s student was the last, 

but most significant part of the understanding of students’ case. I followed my 

initial categories to get a meaningful pattern of the student’s own reflection to Dr. 

Moran’s way of teaching general chemistry.  

I present my findings in the following chapter. The chapter includes Dr. 

Moran’s teaching beliefs and her teaching practices in CHM 1045. Students’ 

meaning making and their understanding of Dr. Moran’s practices are presented 

in this chapter. Also, my interpretations of the dynamics from both Dr. Moran’s 

case and the students’ case are integrated in this chapter. 
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CHAPTER 4 

FINDINGS 

 
 

Introduction 
 

Since my interest is to basically understand the instructional strategies for 

better science education at college level in general, it seems very important to 

understand the instructor’s beliefs on this topic. Dr. Moran is a faculty member in 

the Department of Chemistry and Biochemistry at Florida State University. Dr. 

Moran has been teaching for 25 years in that department. Since her time there, she 

has taught a variety of different courses including honors chemistry, science 

technology and society, biochemistry, and general chemistry. She is currently 

working on her second dissertation in Science Education. She is interested in the 

pedagogical practices of teaching science. As a college teacher, she has a different 

vision of teaching science at college level than most academic chemists. There are 

three domains of higher education faculty such as research, teaching, and 

community service (Moran, 2002). Dr. Moran believes that all members of the 

faculty should work within these three domains of responsibility. Within these 

three domains, some of her teaching goals are:  
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• increasing university students’ interest in chemistry  

• deepening students’ understanding of chemistry and science, in general 

• encouraging students to utilize canonical discourse of chemistry 

• improving communication between teacher and students 

• meeting needs and interests of students 

• learning how students come to learn and understand chemistry (Moran, 2002 

p. 434) 

This chapter mainly includes both Dr. Moran’s beliefs of teaching CHM 

1045 and CHM 1045 students’ reflections and their understanding of Dr. Moran’s 

way of teaching. In order to complete the picture of understanding about what is 

going on in Dr. Moran’s class, it is necessary to understand the students’ case. I 

organized my students’ case analyses within the same aspects that were defined as 

parts of Dr. Moran’s teaching strategy. I tried to explore the students’ 

understanding about Dr. Moran’s way of teaching while exploring Dr. Moran’s 

initial beliefs of teaching this class throughout this chapter.  

 

Increasing University Students’ Interest in Chemistry 

Dr. Moran indicated that teaching the introductory general chemistry 

course provided challenges for her. She informed me that the students’ are 

generally freshmen and it is difficult to motivate them since they have problems 

adapting when they first start their college studies. 

 

Well, first of all these are introductory students. This is their first 

chemistry class at the university. Generally, so they are generally 
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freshman or sophomores, I have taught freshman, in the honors program. 

But they are quite different.   They have a higher SAT scores, they are 

generally more motivated, and more independent learners. But still they 

have same quality as the other group, because they are often time their 

first or second semester way from home. They are trying to balance their 

private life with their studying in other personal sorts of things, taking care 

of their health, issues that they had not had to address before, you know, 

because their mother, you know, watched out for them in other words, on 

their own.  And I think, they are struggling (Personal interview, February 

1, 2002).    

 

Dr. Moran believes that traditional ways of teaching science are not the 

appropriate ways for teaching a college level course. Because of this crucial point, 

Dr. Moran aimed to utilize a different learning environment for enhancing 

students’ motivation as well as their learning in her classes. The followings are 

some of her teaching goals that she wants to apply in CHM 1045. 

 

Improving Communication Between Teacher and Students 

According to Dr. Moran’s syllabus for 1045 General Chemistry class, she 

designed her goals to create a better learning environment for students. The use of 

technology is one of the most important components of her ideal learning 

environment. She believes that using electronic Web sites promote students’ 

critical reflection on their learning (Moran, 1999).  She uses class Web site for 

CHM 1045 as her computer application.  The Web site has many functions for 

both students and the instructor.  Dr. Moran uses this Web site to maintain better 

communication with her students. According to Dr. Moran, since there are 164 

students enrolled in this class, e-mails are the most appropriate way to contact the 

students. Dr. Moran personalizes the interaction with students by this kind of 
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communication. She indicated her concern for the students’ understanding toward 

CHM 1045 by maintaining a connection with e-mail. The following findings 

indicate Dr. Moran’s vision on communication.   

For Dr. Moran, appropriate communication is one of the most significant 

components needed for teaching university level courses.  That is why Dr. Moran 

utilizes electronic mails as a communication tool for her class. 

 

You know I want them to learn it. Some of them say that my computer 

isn’t working. I said, Well you know you pay 50 dollars each semester for 

technology, go take it over to ACNS and give it to those who work for 

you. You know, but that is part of how I teach. And you know how I am 

staying in touch with these students (Personal interview, February 1, 

2002).    

 

Dr. Moran personalizes her relationships with her students via email, for 

this way is the best way to know more about her students. When talking about one 

of her students, Dr. Moran indicated,  

 

She has never come. I don’t know what her name is, so I don’t know 

whether she emails me or not, but I keep track of all the students’ e-mail. 

You know, when somebody e-mails me, I respond back and I save his or 

her e-mail in the little folder. So then I can go back and look (Personal 

interview, February 1, 2002).    

 

Since throughout the semester some of her students asked her questions 

about the class, she indicated her concern about students’ understanding toward 

CHM 1045 by maintaining communication via e-mail. 

In terms of accountability, Dr. Moran thinks that sometimes she sends too 

much e-mail for students to inform them about the class tasks. On the other hand, 
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she informed me that the way that e-mail enables her to have more accurate 

communication with students.  

Another crucial part of her multiple teaching style is the integration of the 

class Web site for her classes. On a notice board, Dr. Moran reminds the students 

of examinations and homework dates, other class tasks and other important issues. 

For example, by using the class Web site, Dr. Moran reiterates the important 

information for students after each demonstration session. She updates every 

important aspect on the class Web page. For example, one discouraging incident 

occurred at the beginning of the semester when students had a misunderstanding 

about the demonstration. Soon after learning about the students’ 

misunderstanding, Dr. Moran posted more information about the demonstration in 

order to clarify the difficult points with which the students’ had a problem.  

 

But you know one thing I thought to do afterwards? I went back and I put 

it on the Web page under demonstration. I rewrote this with a little 

explanation and I mentioned this in the e-mail. I put the demonstrations up 

(Personal interview, February 1, 2002).    

 

Dr. Moran announced this change quickly by sending e-mail for all 

students.  According to her, the class Web site provides an appropriate 

opportunity to communicate between her and her students as well as among the 

students. Communication took a really important portion of Dr. Moran’s multiple 

teaching styles. Many students indicated that communication worked out well 

either in class activities or through the online.  
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During the semester, Dr. Moran tried to create an atmosphere that every 

student felt free to ask question in her class. One of the students indicated that 

when she needed to ask questions she just raised her hand and asked Dr. Moran 

questions. However, many students did not prefer to ask any questions. The same 

students asked the questions, they sat in front of the class throughout the semester.  

One of the students interpreted, “The communication is all right; however, she 

asks questions and the same people ask her questions (Third one-minute take 

question).”  Since the lecture hall was large, asking question was a really 

challenging thing for some students. One student said, “I think the communication 

is pretty good. It’s sometimes hard to communicate when sitting upstairs (Third 

one-minute take question)”.  Dr. Moran thought to add a microphone system for 

the students, especially the ones sitting in the balcony section. However, she 

could not get this technology established in the semester. 

 

Students’ Perceptions of Communication in CHM 1045  

Technology in CHM 1045 consisted of e-mails, which were one of the 

most significant parts of Dr. Moran’s teaching approach. She used this approach 

in order to provide a proper communication environment between her, the 

students and among students. One of the students, Ilay, interviewed expressed her 

appreciation for Dr. Moran’s emails:   

 

I like when she was e-mailing me it was like a remainder. I know I like to 

emails she sent out. Like some people are not gonna, you know take the 

sources as she sends them out, but I do. I read her e-mails and stuff 

because sometimes I just forget about assignments. There are so many 
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classes and stuff, but it is not excuse. I am just saying it does help 

(Personal interview, April 4, 2002). 

 

One of her students expressed, “Communication over the Internet is good. 

She is good about sending e-mails to keep us informed” (Third one-minute take 

question). Ilay informed me,  

 

E-mail does work well, because you do not know most students’ phone 

numbers. I do like e-mail but I never try the discussion board, something 

like that online, because you know when you can e-mail different people 

in your groups. Usually none of my group members are never online, plus 

one of the guys who is in my group dropped the class. The other two, do 

not even talk. So I am not really in a group. I mean I have a group but we 

do not really work in-group. So I am saying, maybe she can check. I mean 

maybe there are bigger groups or maybe there will be a group including a 

TA, or graduate assistants. Maybe that will be easier for students because I 

do have questions. Sometimes I wanna e-mail, but e-mail takes a couple of 

hours or whatever. Maybe she can run that, but I am not sure (Personal 

interview, April 4, 2002). 

 

Ilay appreciated Dr. Moran’s use of e-mails, although receiving a response 

from Dr. Moran took couple of hours.  On the other hand, Ilay thought that 

electronic communication did not work properly among the students’ learning 

groups. This idea is similar to Dr. Moran’s thought about the collaborative 

groups. According to her thoughts, integration of teaching assistants might hold 

promise in increasing the communication among the students’ learning groups.  

      The class Web site was another dimension of communication in CHM 

1045. Students’ reflections were very positive about the class Web site being a 

part of use of technology. The table below reports CHM 1045 students’ answers 

for the fifth one-minute take question conducted in class about the Web site. The 
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researcher compiled their answers for the fifth one-minute take question, which is, 

“What do you think about the class Web site. Is it useful?” 

 

Table 4.1.  

CHM 1045 Students’ Responses to the Fifth One-minute Take Question 

Yes Slightly No N/A Do not use it 

70 1 1 1 1 

 

 

One of the students answered the one-minute take question in the 

following quote. “Blackboard helps to keep students organized and up to date 

with the course; and it allows better communication (Fifth one-minute take).”  In 

addition to dating and providing a better communication throughout the semester, 

Dr. Moran also posted problem sets, more information about the demonstrations, 

and reminders about the up coming due date for exams, homework, and other 

class activities such as submitting the Web portfolios. One student expressed, “I 

like using the blackboard site. I think things are much more accessible online, and 

this approach allows it to be used at your convenience (Fifth one-minute take).”     

 Despite the usefulness and convenience of the class Web site, some of the 

students indicated that they did not use the class Web site to communicate with 

their group members. One suggested,  “Blackboard is convenient and it makes for 

less paper work. As far as groups, I don't use it to contact them (Fifth one-minute 

take).”   Every occasion, students talked about the lack of communication among 

the learning groups. They really wanted to communicate within the groups, but 
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they could not communicate with each other. The students wished to see more 

class notes and practice test for hour exams on the class Web site. During the 

second half of the semester, Dr. Moran responded to their needs and posted some 

practice tests for them. On the other hand, according to some students’ 

interpretation, they wanted to see more exam-oriented information on the class 

Web site. 

 

Meeting the Needs and Interests of Students 

According to Dr. Moran, to get students to learn chemistry content in a 

meaningful way and connect their learning with the real life within the class, they 

should formulate their goals.  

“If students formulate their goals, and real life connections to chemistry 

and the real world, they’re gonna study it harder. They’re gonna learn better, and 

just by formulizing connections it’ll help them learn other stuff (Personal 

interview, February 1, 2002).” In order to do this, Dr. Moran asked students to set 

up both their academic and personal goals in their Web portfolios. Throughout the 

Web portfolio activity, students were expected to write their goals on their Web 

site more information about the students’ performances throughout this activity 

will appear in students’ case analysis.  

According to Dr. Moran’s belief, formulating the goals is significant for 

students in terms of motivating them to be successful. Dr. Moran expressed that if 

students formulate their goals, they are more likely to accomplish them. Dr. 

Moran believes that if students plan their goals, they are easily motivated toward 
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their studies. Dr. Moran expressed, “Have you seen my students writing their 

goals, the reason why I am here is to help motivate them to do it (Personal 

interview, February 1, 2002).”    

The following expression indicates that Dr. Moran aimed to make more 

connection between their learning and their real life expectations by getting them 

to formulate their goals.   

 

Their motivation is towards science, towards chemistry, and towards the 

real world. I mean that’s why I ask them to explore goals because I found 

success through other research that I’ve done in my classes. If students 

formulate their goals, and make real life connections with chemistry and 

the real world, they’re gonna study it harder, they’re gonna learn better, 

and just by formulizing connections, it’ll help them learn other stuff 

(Personal interview, February 1, 2002).    

 

According to Dr. Moran, having students to define their goals is going to 

positively enhance their academic success. 

It’ll help them to learn the chemistry and if they make goals, a lot of them 

probably thought, “I don’t know what my goal is,” but if they start to thinking 

what their goal is (Personal interview, February 1, 2002).    This activity also 

provides students to think about what to do and what to learn according to their 

expectations.  

 

What Students Need to Know 

Since the students enrolled in Dr. Moran’ class are generally freshmen, Dr. 

Moran was trying to motivate them towards her class by utilizing a multiple 
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teaching style.  In order to motivate them to learn chemistry and to make this 

learning more reasonable, students need to think of chemistry as a part of life.  

“I want them to see chemistry as a part of the real world. It is not just an 

abstract symbol. It has meaning (Personal interview, February 1, 2002).”    

Dr. Moran expressed her thoughts regarding the connection of students’ 

real life and their academic learning in the class syllabus. According to the 

syllabus, “They should be able to see the connection between the chemistry of the 

world and the chemistry learned in the classroom (Goal 2 from the course 

syllabus).” This is one of her teaching objectives in this class.  After believing the 

importance of making real life connections with chemistry content, Dr. Moran 

started to utilize Web sources for her class in order to make real life applications 

of chemistry. She practiced this activity before, and she also used it for this class 

integration of Web sources, which was one of her preferences to help students to 

link their learning with their life.   

 

Let’s say your interest is gas laws; well there are all sources with 

animations on the Web. If you just do a search for pressure, you got all 

sorts of things.  Some of my students in honors chemistry found those last 

semester, because I taught them how to use Web. We actually met one day 

a week in the laboratory. I think it was too much; it may have been better 

if we had done it every two weeks or once every two weeks because it was 

hard for them to see there. You know, I would try to tell them stuff, and 

we were using the board, you know they had to sort of look around, so 

they didn’t have it all on the Web. I just use the Web, and let them search 

on the Web, and think they learned a lot by realizing there is so much out 

there (Personal interview, February 1, 2002).     

 

Dr. Moran was obviously experienced in using the Internet in her 

teaching. She tried this application before. She believes that as part of her 
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multiple teaching styles, searching on the Web contributes to students’ meaning 

construction by relating their interest to the real world.  

 

Students’ Motivation in CHM 1045 

Like if I see how it relates to my life like around me, then I would be 

motivated. If I just see something all about some old guys who discover 

something, it is boring, you know like whatever. OK, so you did this yeah 

whatever, but if I understand the concept that I can apply to my life, it is 

easier to you to learn. But if I do not then I am just like, OK I will study 

for three minutes that is it you know.  So basically that motivates me it 

really relates to me. Or you can say, how it relates to me (Personal 

interview, April 4, 2002). 

 

Like Ilay, some of Dr. Moran’ students indicated that real life connections 

help students to make their chemistry learning meaningful.  Their motivation also 

can be enhanced by the real life connections. One answered the following 

question “How does it relate to the world and people?” to second one-minute take 

question, which was “What motivates you to learn chemistry.”  Real life 

connections were one of the motivational tools for some of Dr. Moran’s students.  

Moreover, many students indicated that their future plans and their major 

motivate them to learn general chemistry. One expressed “I need to have this class 

for my major, so I want to do well. I also have to take CHM 2, so I want to know 

the stuff in CHM 2 very well (Second one-minute-take question).”     

On the other hand, the students had a desire to receive a good grade and 

pass this class. However, learning actual chemistry content was less a priority 

than receiving good grades. According to their answers on what motivates you to 

learn chemistry, a one-minute take question, they indicated that they are more 
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grade-oriented students. Many of the students answered that they just wanted to 

pass this class with a good grade. One student’s answer was   “I need to pass, to 

keep up my GPA (Second one-minute take question).” Since the students in CHM 

1045 were mostly freshman, they were undecided about their majors. For some of 

them, getting a good grade and passing this class were the only motivating tools 

for learning in an introductory general chemistry course. Interestingly they saw 

little connections between learning chemistry and the grades they received. 

The following table reports CHM 1045 students’ answers for the second 

one-minute take question (What motivates you to learn chemistry?). 

 

Table 4.2.  

CHM 1045 Students’ Responses to the Second One-minute Take Question 

Future 

Plans 

Grades/ 

Pass the 

class 

N/A Family Nothing 

motivates 

Knowledge Money Interesting/ 

Challenging 

Real world 

Connection 

12 9 3 1 2 4 2 4 1 

 

 

Collaborative Study Groups 

The other part of her teaching style is activating the group learning within 

the class. Dr. Moran believes that activating collaborative study groups helps 

students to learn more. According to her, learning in a peer group is an effective 

learning strategy. In the course syllabus, Dr. Moran indicates, “Learn in your 

collaborative group how to think about chemistry, both quantitatively and 

qualitatively (Personal interview, February 1, 2002).”  This quote reflects that 
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study groups contribute to students’ critical thinking on the tasks by sharing their 

ideas.  

For CHM 1045 class, Dr. Moran underlined her belief on collaborative 

study groups by expressing; “Basically I want them to them to work in 

collaborative groups, using the discourse of science (Personal interview, February 

1, 2002).”     

She promoted collaborative study for students by building study groups at 

the beginning of the course. Throughout these study groups, students have an 

opportunity to study together. Dr. Moran facilitates the class with Web sites in 

order to provide students with easy communication within the groups. 

 

I think they tend to just read the book and do the questions rather than read 

the book and try to make sense of it and then try to do problems on their 

own. You know they can’t get the problems on their own, so they talk to 

their neighbor, look in the book and try to make sense of it. That is, they 

have to teach, and that is learning (Personal interview, February 1, 2002).   

 

On every occasion, Dr. Moran encourages her students to study in a group. 

According to Dr. Moran’ belief on study groups, there is a strong relationship 

between academic performance and studying in a collaborative group. She 

supports her thoughts in the following quote. 

 

She has one other student she works with. Maybe the blond lady sitting 

behind her, they seem to you know each other, which is fine. I want them 

to study together, but somehow it is not working for her, because she only 

got a 38 (Personal interview, February 1, 2002).     
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Activating the study groups is a very challenging goal for instructors, 

because of the students’ maturity levels and experiences with learning. In this 

course, there are many topics, limited time, and a large diverse enrollment. The 

problem is that in order for group learning to be effective instructors need to put 

great amounts of time on guiding or facilitating all the groups in the class.  

 

Problem Solving 

Another part of the multiple teaching strategy in this class was problem 

solving. Dr. Moran uses problem-solving methods in order to make students’ 

learning more logical by providing them with examples to connect their prior 

learning to new learning.    

“They learn these things. They learn these things logically, and they learn 

that they can solve problems (Personal interview, February 1, 2002).”    

In daily-based class, she supports each topic with at least one problem-solving 

task. I observed that even though there were always time constraints, Dr. Moran 

dedicated most of her office hours and regular class hours to problem solving. 

Before and after each class, Dr Moran asked students about there are any 

problems that need to be clarified. Sometimes she had to spend half of the class 

time for problem solving.   In addition to class time and office hours, she provides 

students with quizzes to give them opportunities to have more practice for exams 

by using the class Web site and library.  In addition, through the one-minute 

question session, Dr. Moran occasionally asked students about topics that were 

not clear for them or topics, which they learned in the class. Analyzing the 
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students’ answers, Dr. Moran re-emphasized unclear concepts through problem 

solving methods. 

 

Encouraging Students to Utilize Canonical Discourse of 

Chemistry 

Engaging students with chemistry related activities is her other belief of 

teaching chemistry. One of her engagement tools, for instance, is chemistry 

demonstration. According to Dr. Moran, the main goal for demonstrations is to 

provide students with more meaningful learning by prodding them to understand 

real chemical reaction. In addition, she indicated that making learning enjoyable 

is another goal for the demonstration activities.  She says, “But I am trying to 

have something fun in each demo. I write to the students and tell them that I 

posted the demos under course materials. So they just have to go and look.” 

Dr. Moran also believes that the integration of demonstrations in her class 

creates excitement for the students. As a graduate assistant, I also was excited by 

her demonstration session throughout the semester. In one demonstration session, 

Dr. Moran introduced liquid nitrogen for her students. I observed that many of her 

students, liked the liquid nitrogen show. After the class, two students were asking 

each other about how to get some liquid nitrogen.  

She argued that students should be active learners in her classes.  Even 

though 164 students are enrolled in 1045 General Chemistry class, Dr. Moran 

invites all of them to actively participate in demonstration sessions.  



 

 66 

“I think that participation works because instead of just being a professor, 

the students and their peers do most of the participating (Personal interview, 

February 1, 2002).”   During the demonstration sessions, some of her students 

volunteered to attend the activities. On the other hand, the large lecture hall 

limited her access to every single student. The students sitting on the balcony 

never had an opportunity to take part in demonstrations. 

 

Students’ Perceptions of the Power of Demonstrations  

in CHM 1045 

I asked Ilay “have you been able to connect the context of this class to 

your life out site of the class, if yes, in what way?” She responded: 

 

Everything I do everyday, like when she said like, we did the elephant 

toothpaste one, it made me think about my toothpaste. You know 

everything else; I like that one, that one was nice. Like everything, I did 

not realize how much chemistry is involved in our lives. Right now, sitting 

here is a whole bunch of chemistry around us you know. I never realized 

it; I have ever paid much attention to do it (Personal interview, April 4, 

2002). 

 

As Dr. Moran indicated, demonstrations were integrated for CHM 1045 in 

order to enhance students’ understanding of chemistry, to activate them as a part 

of their daily lives and provide them some enjoyable visual applications of what 

the students were learning in class. Throughout the students’ reflections on 

demonstrations, many of them liked the demonstrations the way Dr. Moran 

activated in CHM 1045. From their answers for the fourth one-minute take 



 

 67 

question (Do in-class demonstrations stimulate your interest in chemistry?)  91 

percent of the students responded in a positive way to the one-minute question 

about the effectiveness of the demonstrations. Some of the students indicated that 

the demonstrations enhanced their interest in the class. One said, “The demos 

keep me awake so I learn something (Fourth one-minute question).” The class 

started at 8:00 a.m. in the morning. The demonstrations encouraged the students, 

including me, to start the class in a good mood.  

In a way demonstrations helped visual learners learn better. Ilay answered 

the question “Did demonstrations really help you learn chemistry in a better 

way?” She replied “Definitely! It allows us to visualize the concepts before they 

are presented in formula/theory form (Personal interview, April 4, 2002).” For 

some demonstrations, Dr. Moran used a video camera to show the activity on the 

big whiteboard.  

Moreover, according to some students’ comments, the purpose of the 

demonstrations was to relate what they learned in class and the real world. One of 

the CHM 1045 students suggested,  

 

I think they actually put some meaning into what I was learning. It is one 

thing to see a picture or to read about how something is supposed to 

happen on paper, but when you really see it happen, it makes you 

understand a concept much better. I especially liked the oxidation-

reduction of iron (Fourth one-minute take question). 

 

One, therefore, said “it helps to make the class interesting and bring it 

more to real-life than just something in the book (Fourth one-minute take 

question).” One of Dr. Moran’s visions of chemistry education is to help students 
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to understand that chemistry is something in their daily lives. In this case, for 

students, demonstrations bring an understanding of the relationships between 

class learning and real life applications.  

Moreover, demonstrations were really colorful throughout the semester. 

According to students’ thoughts, demonstrations were enjoyable activities in 

CHM 1045. One said,  

 

I think the demonstrations were really neat to watch. It's very hard to feed 

myself cut and dry concepts all the time, and it’s even harder to imagine 

what "supposedly happens". Demonstrations bring some difficult and 

boring concepts to life and make them interesting! (Fourth one-minute 

take question) 

 

Besides, having fun, one student reported that Dr. Moran related a whole lecture 

to a quick demonstration by demonstrating the topic in the class. Also, the 

advantages of the demonstrations expressed by one of the students, “I like the 

demonstrations. I’m a visual learner and they wake me up in the morning, but I 

feel like they take up valuable time that we could be spending on a lecture (Fourth 

one-minute take question).” This quote reflects reservations about the limited time 

in the class. For this student, making connections to the real world or having 

visual connections was not as important as learning the material to be repeated on 

test. According to Dr. Moran, lecturing was the most efficient method of 

transmitting material. The following table reports the students’ responses to the 

fourth one-minute take question, which is, “Do in-class demonstrations stimulate 

your interest in chemistry?”  
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Table 4.3.  

CHM 1045 Students’ Responses to the Fourth One-minute Take Question 

          Yes Slightly No N/A 

40 1 - 3 

 

 

Activating the Web Portfolio Session in CHM 1045 

Moreover, in order to get students engaged, Dr. Moran provided them with 

an optional Web site session opportunity in order to earn bonus credits. The 

student earned the extra points by creating three different personal Web portfolios 

related to their personal learning goals, and their chemistry learning throughout 

the semester. In this activity, students were supposed to create at the beginning, 

midway and final term personal Web portfolios. In order to make students’ 

learning more meaningful, students related their general chemistry learning with 

real life by connecting to World Wide Web links for their Web sites. According to 

Dr. Moran, students construct meaning through Web site sessions and then this 

activity helps them to learn chemistry more reasonably while engaging them with 

building their own Web site. She wants her students to have opportunities to use 

the language of discourse of chemistry (Lemke, 1995). According to her beliefs, 

creating electronic Web portfolios holds promise for students to reflect their own 

learning. Eighty-four students attended Web site sessions throughout the 

semester. More information about this activity will appear in the students’ case 

analysis.  
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How Students Come to Learn and Understand Chemistry 

Dr. Moran has a model for learning based on her ideas of how the brain 

functions. She explained her belief in the following quote, 

 

I think it is like two connections. I think if it is like some, like my brain 

there is like all sort of receptors that are now connected, there is a complex 

Web. And when I go to learn something new, it is like this concept comes 

in and I have to bind like at least two points to make a connection, And so, 

then there is a signal that comes through, and if you use it enough, the 

pathway helps and probably the more you do it, the more you get like a 

multi point attachment. So, you don’t forget it. Then you can use that as a 

base to learn the next thing, but you have to practice it to build that 

knowledge. That is why; I am trying to repeat some things. I say what you 

know. Today, we are doing percent, to do it we are gonna have to 

remember limiting reactant. So go back over limiting reactant and now 

bring in the new concepts, but you have to remember what you learned 

last time. To remember what you learned last time, if you practice it 

yourself (Personal interview, February 1, 2002).    

 

She believes that making connections is the most important process of 

learning.  

 

Well you have to connect what you already know. If you just like to learn, 

like percentage yield, but you don’t connect it to what you learned in 

previous classes on limiting reactant. And to do limiting reactant, you had 

to understand the mole concept and the mole-to-mole conversion; you 

know that you have to. Chemistry knowledge builds on itself. So, like 

you’re just trying to memorize percent this, it is not gonna help you, 

because you are not gonna know how to figure out how much product 

there is unless you understand limiting reaction problems, and then how to 

do mole to mole conversions and calculating the mole in the first place 

(Personal interview, February 1, 2002).    

In this quote Dr. Moran suggested that every concept has to be connected 

with each other. In her class, students are expected to connect their prior learning 

with their new learning. According to Dr. Moran, repetition is the key factor for 
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making an appropriate connection. And she exemplifies her thoughts about 

“Connect what you know with the new knowledge (Personal interview, February 

1, 2002)” like the following examples. 

 

And the class is up to the mole, you know so it, you just, it has to connect 

and you have to, like use the concept again and in another problem, until it 

makes sense, so you can follow that like neuron pathway (Personal 

interview, February 1, 2002).    

 

Dr Moran believed that some critical repetition was necessary to assist 

students to make new connections to previous content learned. However, limited 

time and the expectations that students will acquire many chemistry concepts 

makes it difficult for instructors to emphasize the connections among the topics in 

the general chemistry course. Throughout the semester, Dr. Moran faced this 

problem. She always had to concern about to catch up the content that she was 

supposed to teach. 

On the other hand, Dr. Moran aimed to give an opportunity for her 

students to make some real connections between their class learning and outside 

sources in order to make their learning more meaningful by creating Web 

portfolios. In following quote, she provides her belief on this activity by giving an 

example from one of her students’ Web portfolio. She proved that she gained an 

understanding about how her students come to learn chemistry by looking at their 

personal Web portfolios.  

 

Well one of the things is their optional Web site, one out of two 

assignments is to use the Web site that they are interested in, one of them 
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found something that I didn’t even know about. Oxygen IS normally 

written as O-2, but they wrote O-4.  So, this interested me. The student 

read a little article about it. She links me to the article. So that was like a 

real world connection. There is a new discovery and it is chemistry and 

she was able to write it in a paragraph and she made a hyperlink, so I 

could go to the article (Personal interview, February 1, 2002).     

 

 

From this example, the student connected her class learning with real life. 

Also, the example showed that, Dr. Moran also learned a new thing from the 

student’s Web portfolio where the students linked several chemistry Web sites 

throughout Internet sources.  Ilay was also one of the students who attended the 

Web portfolio activity throughout the semester. I asked her “Why have you been 

attending Web sessions?”  She shared her ideas about the Web portfolio activity 

in the following quote. 

 

Because, it improves my grade, plus I have never done the Web site and I 

thought it is a lot harder than what it was. I mean it’s still confusing a little 

bit, but I like to get the basic concepts. Plus it is fun. I mean it is not like, 

“Oh, yeah, write a ten thousand page report of something” You know it is 

something online, plus it does involve the technology that we use today. 

You see how to make Web site stuff. It is like cool, because I get my own. 

I think I love it (Personal interview, April 4, 2002). 

 

Since there was an opportunity to earn more credits and learn more about 

technology, students made a decision to attend the optional Web session activity. 

In addition to this, in a way this activity holds promises to influence students’ 

chemistry learning and their motivation toward understanding what they are really 

learning in class. Regarding to Web session, one expressed, “It incorporated the 

evolving of worlds of computers and chemistry as one. I find myself analyzing or 
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attempting to analyze natural phenomena in terms of chemical compositions (First 

one-minute take question).” Students also make self-evaluation on their learning 

and their decision making by writing their goals in their personal Web sites.  I 

asked Ilay about how Web sessions contribute to her learning or her motivation. 

She indicated, “The sessions are not only like class, but they tell you what you 

learned in class and the goals, they will give you some ideas (Personal interview, 

April 4, 2002).” However, for some of the CHM 1045 students, the only reason 

they attended Web sessions was to earn bonus points. Some of the students 

thought that the Web session activities were always a problem in terms of 

scheduling. One expressed, “I would really like to know why we have to go to 

one Web session a week. It is becoming an inconvenience considering all the 

other work we have to complete in other classes (plus midterms are approaching) 

(First one-minute take question).”  From these quotes, some of the students who 

attended the Web portfolio activity gained benefits from the activity. On the other 

hand, even though some of the students considered this activity as time 

consuming, they took part in it because of the bonus points. In addition to this, 

throughout the evaluation, I understood that there were some complicated 

meanings in students’ personal Web portfolios.  

In terms of students’ understanding of the Web portfolio activity, the 

following numbers show the students’ perception about Web portfolio session. 

These numbers gathered from the students’ answers for the first of one-minute 

take question (Did your participation in creating a Web site through our Web site 

sessions influence your interest in learning chemistry via using the Web?).  
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Table 4.4 

CHM 1045 Students’ Responses to the First One-minute Take Question 

Yes No N/A 

9 10 6 

 

 

According to their responses, 36 percent of the students who responded to 

this question indicated that their participation in the creation of a Website 

influenced their interest in learning chemistry through using the Web. On the 

other hand, 40 percent of them indicated that the Web site session did not 

influence their interest in learning chemistry.  

In this part, I preferred to explore the students’ Web portfolios in order to 

understand their meaning construction when they were engaging in a chemistry 

related, technology supported activity. This part was really informative and 

important for me because it helped me understand the relationships between Dr. 

Moran’s expectations and the students’ meaning making process in the Web 

portfolio activity. Throughout this activity, students also received a total of 20 

bonus points from each personal Web portfolio activity. A total of 89 out of 164 

students attended the Web sessions in CHM 1045. Among them, 49 students 

prepared three different Web portfolios throughout the semester. Twenty-one 

students created two different personal Web portfolios, and nineteen students built 

only one personal Web page throughout the semester.  

As mentioned in chapter 3, I used a rubric to analyze the CHM 1045 

students’ Web portfolios. While participating in this activity, the students were 
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expected to show their improvements in terms of their learning goals, their use of 

technology, and their connection making ability between their class learning and 

the real life sources. They accomplished this by linking outside sources 

throughout this period.  

Jennifer, Susan, and Sophia were three of Dr. Moran’s students who 

participated in the Web portfolio sessions from the beginning of the semester to at 

the end of the semester in CHM 1045.  These three students built three different 

Web portfolios at different times. They built their first Web portfolios at the 

beginning of the semester. The second Web portfolios were created in midterm, 

and the final ones were designed at the end of the semester. Since they attended 

every Web session throughout the semester, I decided to share my findings from 

these three students’ Web portfolios. In this way, I gained sufficient information 

about what they learned and how this activity influenced their meaning 

construction in CHM 1045.   

 

Susan’s Meaning Construction in Web Portfolio Sessions 

Susan’s performance was really impressive regarding her three personal 

Web portfolios. In terms of visual appeal, the visual appearance of her Web 

portfolios were considerably organized and well designed. Throughout her three 

Web portfolios, the links to his each of her Web sites and the links to the outside 

sources worked well. She significantly improved her use of technology at the end 

of the semester. 
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Additionally, Susan related all the links that she used in her Web 

portfolios to her class learning. She linked outside sources related to organic 

compounds. Therefore, she made a clear explanation about the relationship 

between organic compounds and the application of organic compounds to real 

life. In her second portfolio, she preferred to link a topic, which was related to 

how chemical pollution affects underground water sources. In her final portfolio, 

she explained her learning from this link in the following quote.  

 

In the Chemistry book, I learned that Cathode Rays in evacuated tubes 

helped lead to the discovery of electrons. From the "How Stuff Works" 

Web site I learned that Cathode Rays are really a stream of electrons from 

a Cathode and they are concentrated into a beam by a focusing Anode. 

The electron beam is then accelerated by an accelerating Anode through 

the vacuum in the tube and the electrons hit a screen on the other side that 

is composed of something called Phosphor. The phosphor then glows 

when it is struck against the screen.  The electron beam is controlled by 

coils called "steering coils". These coils are magnetically charged so that 

the electron beam will correspond to the magnetic force of the steering 

coils. One set of coils controls the vertical movement of the electron beam, 

and the other set controls the horizontal movement of the electron beam. 

Thus, with constant change of voltage to the coils, the electron beam hits 

different points on the screen at different times and a picture can be 

created on the phosphor screen! (Susan’s final Web portfolio)     

 

Throughout the Web site activity, she gained the ability to connect her 

class learning to the real life applications. She understood Cathode Rays well 

enough to be able to extend her class learning to practical applications. 

Moreover, in her three personal Web portfolios, Susan expressed her 

learning goals in CHM 1045. In her portfolio, she defined her initial goals in the 

following: 
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• As Environmental Engineering major, I must become 

familiar with chemistry processes that affect the environment and 

its surroundings. I plan to use knowledge gained in CHM 1045 

as a foundation to build upon when I take Environmental 

Chemistry.  

 

• To get at least a "B" in the class.  

 

• To apply the knowledge I learned in class outside the 

classroom, such as being able to identify a compound and its 

structure by its name, which is included on the back of a product 

on the "ingredients" list.  

 

• I have always wanted to memorize the periodic table and the 

polyatomic ions.  

 

• To understand element structure beyond the basic 

fundamentals of my knowledge in the microscopic level 

(atom=proton, electron, and neutron) and gain a wider view on 

how chemical bonds work on the microscopic level (Susan’s first 

Web portfolio).  

 

 

She made self-evaluations on how her leaning goals were coming along 

throughout the semester. She, therefore, specified how she could reach each of her 

learning goals. Additionally, she argued some changes for reaching her goals. In 

the final Web portfolio, she expressed how writing her goals influenced her 

achievement and that she needed to do more to achieve her goals in the future. 

The following is a table, which shows her learning goals from her last personal 

Web portfolio. 
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Table 4.5.  

Susan’s Learning Goals From Her Last Personal Web Portfolio  

Goals at Beginning of Semester Goals at Midway of Semester 

Two weeks before the end of 

semester. What goals have been 

reached? 

1. As an Environmental Engineering 

major, I must become familiar with 

chemistry processes that affect the 

environment and its surroundings. I 

plan to use knowledge gained in 

CHM 1045 as a foundation to build 

upon when I take Environmental 

Chemistry. 

1. To actually remember all these 

equations. I am learning 3 years from 

now when I am applying them as an 

Environmental Engineer. I could 

search for examples of chemistry and 

its effect on the environment in 

places other than my book. 

1. This is going to be a goal that 

will evidently show results when 

I start on my environmental 

chemistry classes in my 

semesters to come. I still retain 

knowledge about precipitation 

reactions and how they affect 

the environment (from my last 

example on my 2nd page). 

Because of that, I will probably 

never forget how this type of 

reaction works! 

Goals at Beginning of Semester Goals at Midway of Semester 

Two weeks before the end of 

semester. What goals have been 

reached? 

2. To get at least a "B" in the class. 

2. I hope to get a higher than an 87 

on my second test, and to maintain 

my habits and average of a "B". 

3. I got an 81 on my second test, 

but with 15 extra credit points. I 

think I am doing very well. I 

need to focus and keep reading 

the chapters I need to read for 

the 3rd hour exam and the Final. 

It's hard to study because 

summer is so close. I think I 

might get an "A", though. 

3. To apply the knowledge I learned 

in class outside the classroom, such 

as being able to identify a 

compound and its structure by its 

name. Also identify structures and 

compounds on the back of a product 

on the "ingredients" list. 

3. To retain my knowledge of 

prefixes and compound structures by 

practicing chemical names. 

3. I don't remember what prefix 

symbolizes what type of bond or 

what compound is present. If I 

did a quick refresher on those 

sections, I would remember. It's 

hard to retain all the information 

I learned earlier in chemistry, 

unless I practice it or practically 

use it in modern day life. 

Goals at Beginning of Semester Goals at Midway of Semester 

Two weeks before the end of 

semester. What goals have been 

reached? 

4. I have always wanted to 

memorize the periodic table and the 

polyatomic ions. 

4. To keep looking at the polyatomic 

table in the book and the periodic 

table every so often until I can look 

at most and naturally recognize the 

name and charge. 

4. I have learned a few more 

elements on the table, but not all 

of them. The elements I 

recognize more are the ones that 

I have had practice problems 

with and are really more of the 

elements in the earlier periods. I 

know how to use the periodic 

table to understand ion charge 

and types of bonds, though. 
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Table 4.5.  

Susan’s Learning Goals From Her Last Personal Web Portfolio (Continued) 

Goals at Beginning of Semester Goals at Midway of Semester 

Two weeks before the end of 

semester. What goals have been 

reached? 

5. To understand element structure 

beyond the basic fundamentals of 

my knowledge on the microscopic 

level (atom=proton, electron, and 

neutron) and gain a wider view on 

how chemical bonds work on the 

microscopic level. 

5. To learn more about the element 

structure and how it affects chemicals 

in the next chapter. 

5. I have definitely learned so 

much more about atomic 

structure. These chapters have 

been a good refresher and a 

better explanation to the same 

subject that I had struggled with 

in high school Chemistry. 

Atomic structure is probably one 

of my more favorite sections of 

chemistry. 

 

In this part she evaluated how her initial goals were coming along 

throughout the semester. In the final part of her table, she evidenced her learning 

by evaluating her learning goals in CHM 1045. And also, as a final she argued 

what to do more to achieve her learning goals as future applications.  

 

Jennifer’s Meaning Construction in the Web Portfolio Session   

Jennifer achieved a normal level of performance in creating personal Web 

portfolios. In terms of appealing, her first Web site was well designed and well 

organized. On the other hand, the second and final portfolios were designed in a 

normal mode. The links that she utilized for her first and second Web sites 

worked well. However, there was no direct link for the article that she connected 

to her third Web portfolio. The content of the links were related to real life 

applications of general chemistry content. On the other hand, she did not relate 

these links to her general chemistry learning.  On her second Web portfolio, she 

mentioned the article to which she linked her Web portfolio.  
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This article is about anesthetic gases.  It's interesting because these are 

dangerous to one's health.  If one is exposed to such gases, you may 

experience nausea, dizziness, headaches, fatigue and irritability as well as 

sterility, miscarriages, birth defects, cancer, and liver and kidney disease.  

Employers of hospitals, clinics, and operating rooms have a high chance 

of getting the effects of anesthetic gases because anesthesia is a common 

procedure used to help patients during surgery.  These gases contain 

nitrous oxide and halogenated agents (vapors) (Jennifer’s second Web 

portfolio). 

  

As expected, she was supposed to relate and reasoned this link accordingly 

to her class learning. Jennifer indicated her learning goals in CHM 1045 from 

both her first and last Web portfolios. Her initial goals were in the following 

quote. 

 

• I really slacked off last semester, so I’m planning to change that.  One 

of my goals is to study everyday in hopes of at least a “B” in this class.  

I’ve been doing that so far and I’ll probably try to go to the chemistry help 

center once a week for a better understanding of the material.  

  

• Another goal is for me to understand chemistry.  Sure, I can memorize 

information for exams, but I want to be able to remember some important 

facts because it might help me in the future.   

 

• After college, I want to go to medical school to pursue my dream of 

being a pediatrician, so I majored in Biology.  I hear it’s tough to get in 

that major, so my ultimate goal is to get in it.  By majoring in biology, I 

have to minor in chemistry, so it’s a must that I do well in this area of 

science.  

  

• I’d also like to form a study group not only to help me understand 

chemistry, but to make some friends along the way.  It would be really 

nice to have people to turn to for help (Jennifer’s first Web portfolio). 
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According to her initial leaning goals, Jennifer highlighted three important 

aspects that she wanted to achieve in this class. She motivated herself to pass this 

class with a good grade. Second, she organized her chemistry learning in 

accordance with her future plans. The final aspect, she pointed out the importance 

of being a part of a study group. In her second Web portfolio, she mentioned 

studying with her study group as her midterm goal. She also aimed to get at least 

a B from the next exam. Therefore, as a final goal, she found that note taking was 

a necessary way to study and to enhance her learning. Jennifer also indicated 

some of her personal goals in her second Web portfolio. They were 1. To make 

dean’s list, 2.  To be self-motivated and 3. To learn how to manage her time by 

the midterm. On her second Web page, she felt the pressure of the course, and 

throughout her writing, she sincerely indicated that she needed to know how to 

study for the class. On Jennifer’s third Web portfolio, her final goals indicated the 

same aspect. The followings were her final goals: 

 

Table 4.6.  

Jennifer’s Learning Goals from Her Final Personal Web Portfolio 

Academic Goals Personal Goals 

1.  Make at least a "B" on the last 

chemistry exam. 

1.  Set my alarm so that I can wake 

up for class. 

2.  Study for the chemistry final at least a 

week in advance. 
2.  Focus on school  

3.  Attempt to go to one of the study 

sessions. 
3.  Pass the final. 
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Speaking about the effectiveness of this activity, Jennifer understood what 

it took to be a better student. According to her self-evaluation, she needed to 

concentrate on her school subjects, and she needed to have better study habits in 

order to achieve her initial goals. These goals were part of her first Web portfolio.  

 

Sophia’s Meaning Construction in Web Portfolio Session 

There were no fair quality Web portfolios among CHM 1045 students who 

attended all Web sessions throughout the semester, according to my assessment. 

As a final example, I decided to explore Sophia’s meaning making throughout her 

three personal Web portfolios. According to the rubric, her performance was right 

below the average of normal quality.  

Based on appearance, she used basic tools to create her Web portfolios. 

Therefore, they needed to be improved in terms of organization. She linked some 

real life applications of chemistry to each of her Web portfolios. On the other 

hand, Sophia did not relate and reasoned these links to her general chemistry class 

learning.  

As an initial goal, she stated “My goal in chemistry is to thoroughly learn 

and comprehend as much as possible so that my knowledge will help me as I 

progress from undergraduate study to medical school” (Sophia’s first Web 

portfolio). As an introductory course, like other non-chemistry majors, Sophia 

also understands this class as a base for her future study. On her second personal 

Web portfolio, Sophia indicated her learning goals more specifically. She stated 

her midterm goals in the following. 
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Table 4.7.  

Sophia’s Learning Goals from Her Second Personal Web Portfolio 

Academic Goals Personal Goals  

 To continue to work hard to 

understand chemistry concepts so 

that it will help in my future.  

 To work on my study habits.  I should make sure 

I don't procrastinate and do my work when I 

receive the assignment. So if I have questions, I 

have adequate time to get help and learn how to 

do the problems.  

 To work hard and receive an 

A...that will show that all my hard 

work paid off!  

To really do well in all my science courses so that 

I will become a Doctor!  

 To get help anytime I don't 

understand something, so that I will 

not get behind and so my grades 

don't slip.   

 To not only learn but also try and enjoy it as 

well.  

 To always review everything we 

learned from the beginning of the 

semester so that I will not forget 

anything.   

 To never get lazy and to always try my best and 

give it my all.  

 To really work hard on our 

homework assignments and to do 

extra problems so that I understand 

more.  

 To make sure that my education comes before 

anything else.  

 

 

The language that she used showed that she motivated herself to be 

successful towards her future plans. Therefore, she wanted to have appropriate 

study habits. As a final personal learning goal, she confirmed that education 

comes before anything else in her life. On her final Web portfolio, she preferred 

to evaluate her performance in CHM 1045. She indicated the importance of 

learning the best study habits for her. In addition, she expressed on her last Web 

portfolio that she gained the study skills that she really needed to know. This 

evidence shows that she constructed an important meaning in this activity based 

on the effectiveness criteria of the rubric.  
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  Students’ Other Reflection for Dr. Moran’s Teaching Style 

Throughout the students’ case analyses, exams were another concern for 

them. Right after the first one-hour exam, some CHM 1045 students were upset 

about their results. They complained to Dr. Moran about the contents of the exam. 

Dr. Moran said, “The one day that I felt very frustrated was when I had turned 

back that first test (Personal interview, May 28, 2002).” And she added,  

 

Yeah, Finally I said, you know that I will be glad to talk to them after the 

class, but I have to you know, move along. I said something, “If you do 

not stop the tone in your voices, you know, I am gonna just leave,” I 

threatened to leave the class, I said to them you have to learn the materials 

on your own. I mean twenty-five minutes later some students came up to 

me and apologized for some students’ behavior. It was bad, that was the 

worst day (Personal interview, May 28, 2002). 

 

 

After this event, Dr. Moran thought that she could provide students with 

more study questions in order to get them ready for exams. One of her students 

indicated in one of the one-minute take “When we asked our recitation teacher 

what to focus on the test, they said they had no idea. One was to have a study 

guide absolutely. Forget about looking at some other teacher’s class notes, I want 

to see yours on the Web.” Later on in the semester, Dr. Moran posted a study 

guide and some study questions on class Web site regarding to students’ needs. 

On the other hand, they did not know how to study at the college level since they 

were mainly freshman. As Dr. Moran indicated in the first interview, CHM 1045 

is not high school chemistry; it is college chemistry. In one-minute take sessions, 
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students highlighted that they needed to have different study skills for the college 

level course.  

 

Dr. Moran’s Overall Assessment of the CHM 1045 Class 

After the semester, I needed to confirm what happened in her class in 

terms of whether Dr. Moran reached her initial goals set at the beginning of the 

semester. I scheduled a second interview with her. The following findings reflect 

her beliefs about what happened throughout the semester. Before starting to 

analyses, I would like to stress that Dr. Moran was very critical of her teaching 

style throughout the interview. This helped me to create my understanding of the 

relationships between what she really believes and her practices.  Dr. Moran also 

asked me some specific questions regarding the success of her teaching strategy. 

As an observer, I shared my ideas throughout the conversation.  

Throughout the interview, we talked about every single goal that she set 

up for the class in the beginning. First of all, I reminded Dr. Moran that one of her 

goals in 1045 General Chemistry class was to use the class Web site to serve a 

better communication opportunity between her and her students, and also among 

students in collaborative groups. According to Dr. Moran, she reached the goal of 

creating better opportunities for communication among the class. She says,   

 

I definitely think this was one of my reasons. So, they did hear from me a 

lot. I e-mailed them a lot and sent copies to you too (i.e. the graduate 

assistants). We also used the posting part. You know, we were posting on 

the announcement board (Personal interview, May 28, 2002).     
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Throughout the semester, Dr. Moran sent a total of 277 e-mails to the 

students in CHM 1045. Among this numbers, Dr. Moran sent 39 e-mails to all 

students during the semester. 238 e-mails were sent to the individuals. The e-

mails from Dr. Moran to specific students ranged from 1- 16 throughout the 

semester. The following examples are some of the conversations between students 

and Dr. Moran. 

One of her students wrote her that  

 

Professor Moran, 

I took CHM 1045 last year, and I failed to pass the course. I applied for 

forgiveness and am retaking CHM 1045 this year with you. Is there 

anyway I can get my test results and class grade by tomorrow so that I will 

be able to decide if I am going to use up one of my forgiveness on this 

class because tomorrow is the last day to drop the class? Thank you for 

your help (one of her students e-mail). 

 

Dr. Moran replied this student’s request soon after receiving the e-mail. 

You got 43/100 points on the first hour test. I haven’t figured out the 

average yet, as I still have to enter numbers into the computer, but the 

average will probably be about 60 or so, so I think you are definitely 

below the average. You did not get any credit points for doing the Web 

page. I am not sure how you are doing on your problem set; you would 

know that part (Dr. Moran’s reply). 

 

This example shows that students in Dr. Moran’ class communicated with 

her about information, appointments as well as time limitations.  

Throughout the semester, Dr. Moran generally used e-mail as a reminder 

service. Most often the subjects pertained to explanations about homework, exam 

dates, due dates for class tasks. Additionally, Dr. Moran reflected her students’ 

achievement via e-mail. 
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The following is one of the examples. 

 

I was able to read your Web page fine. I enjoyed what you had about 

global warming. It certainly relates to our chapter on gases. You get full 

credit. I am not posting the extra credit until I get more of them done (Dr. 

Moran’s e-mail to one of her student). 

 

Through e-mails, Dr. Moran personalized her relationship with students 

throughout the semester. For instance, she informed her students about 

conferences that she attended. And some students wished her luck in their e-mails.  

For some of the students email communication worked effectively as a means of 

establishing personal connections with the students.  

For the following question, I asked her about success of the collaborative 

study groups.  Dr. Moran indicated that the collaborative study groups, which 

were created at the beginning of the semester, were not activated appropriately.  

 

I do not think they ever had a chance to really see how to use that though. 

But at least they knew who their group members were. They can look and 

see, but there was also a group room for each group; a place where they 

could post things for each other. They could have chat rooms and all sorts 

of things, but they probably never realized it, even though I mentioned it 

(Personal interview, May 28, 2002).     

 

Although she divided all the students in study groups and provided them 

with sufficient opportunities to communicate with each other, Dr. Moran felt that 

she did not reach her goals in terms of collaborative learning.  
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Another aspect that we highlighted was the demonstrations. I asked her 

about whether her initial goals about demonstrations matched her outcomes at the 

end of the term. She expresses her thoughts, 

  

I think that ended up being true. Students did like the demonstrations, and 

I think it does help to have it up on the board so that they could see the 

chemical reactions and symbols. They could see it in a demonstration and 

they can hear me talk about it (Personal interview, May 28, 2002).     

 

 

Also the class Web site served to provide information about the 

demonstrations throughout the semester. With the support of the class Web site, 

Dr. Moran was satisfied with the demonstration sessions in CHM 1045.  

Accordingly to my understanding at the beginning of the course, Dr. 

Moran was planning to put demonstrations on the class Web site a day in 

advance. However, she expressed that she did not put the demonstrations on the 

class Web site before the class.  

I did do this, but I did not do it before the class. In other words, they could 

see it a day in advance. But what I am basically saying is, I generally did it 

the night before, late the night before. So there was no way they could 

really see it prior. I wanted to have it during class so they could see it. 

While a demonstration was being conducted, they can also read it. You 

know, I mean it maybe would have been more ideal had I got it ready like 

a week an advance. They could look ahead and think about it, but I was 

not working that far an advance. Sometimes I only remembered early that 

morning when I came in and did it, just before the class (Personal 

interview, May 28, 2002).     

 

 

Additionally, Dr. Moran tried to get as many students to be active 

participants in class by activating demonstrations. She expresses, “Getting 
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students involved in demonstrations helps make learning more enjoyable. 

Especially, how I invite a few students up (Personal interview, May 28, 2002).”     

As I have already indicated in the first part of Dr. Moran’s case analyses, 

some students volunteer to actively participate in demonstration sessions. 

Therefore, Dr. Gilmer was able to get some of her students as active learners in 

demonstration sessions. 

 

Dr. Moran’s Learning Model 

Her learning model depends on her idea of how the brain functions. Dr. 

Moran believes that making neural connections is the most critical process of 

learning. In that case, helping to connect students’ prior learning and 

reemphasizing the point in the following classes are important in the learning 

environment. Dr. Moran added that in addition to these two aspects the instructor 

should give opportunities to students to connect their learning to their learning 

goals. She suggests,  

 

You know their prior learning, but where they want to go? So you sort of, 

if you know what they already know. And if you know where they are 

trying to go, you can help them go from one to the other (Personal 

interview, May 28, 2002).    

 

Dr. Moran designed several activities through the course to help her 

students express their learning of chemistry. One significant approach for them 

was setting up their learning goals at three different times in the semester. 

Through this activity, she had an opportunity to explore what her students really 
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wanted to achieve and learn.  Dr. Moran expressed that she learned more about 

what students really want to learn and what the students’ interests are by getting 

them to write their goals.  

“And I feel I get to know them better. You learn something, and I learned 

what they want and where they are going. So it guides me, what I say (Personal 

interview, May 28, 2002).”     

Giving attention to students’ questions was another way to reflect on 

students’ learning. However, limited time was a big dilemma for her to give them 

enough opportunity to ask questions. She expresses,  

 

That part, I mean with the class that size, the only way I can sort of tell 

what they already know is from the questions that they ask. There is no 

time to say, well let’s just have a general class discussion on what you 

know on enthalpy, or what you know about the periodic table (Personal 

interview, May 28, 2002).     

 

 

On several occasions, Dr. Moran indicated that time and heavy content of 

the class were real challenging things for her in terms of her multiple strategies 

teaching style. Dr. Moran thinks that CHM 1045 was a very demanding class. She 

expressed her feelings about the nature of the class:  

 

…very demanding. Very, very demanding. So it was very hard, you know 

because there were so many students. It was a new book (for me). I had 

not taught things in that order before, so you have to think of it from what 

the students know and I know (Personal interview, May 28, 2002).     
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For this reason she expresses that she sometimes preferred to ask some 

questions that reflected on students’ learning in class time. Using one-minute take 

questions to define unclear units was another way to evaluate students’ chemistry 

learning throughout the semester. In this course, Dr. Moran utilized several one-

minute take questions for students to evaluate her students’ class learning. 

As I indicated at the beginning of this section that Dr. Moran was very 

critical of her own teaching. Throughout the interview she informed me about 

both her satisfactions and her disappointments in terms of her teaching. She 

criticized the optional Web site session for several reasons. Dr. Moran’s goals 

were to engage them with chemistry related activities, help them to learn more 

about technology, motivate them toward science, and help them to apply real life 

connections with their general chemistry learning by integrating an optional Web 

portfolio section in this class.  She expressed that her main purpose was to get 

them engaged with chemistry related Web activities. She said, “to get them 

engaged was my purpose” (Personal interview, May 28, 2002).     

For this activity students attended Web sessions for two hours, but 

sometimes for more than two hours in every week of the semester.  

According to Dr. Moran, she achieved in getting some of the students 

engaged; on the other hand, she believed that some of the other students 

participated in the Web session only for earning the bonus points. She says,  

 

So I think there were some students who were engaged, it helps them to 

learn chemistry, but I think there were some other students who just did it 

to get the points. But they did not connect what they were doing on the 

Web site with chemistry, (Personal interview, May 28, 2002).     
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In this quote, Dr. Moran compared students’ academic achievements with 

their engagement in Web portfolio activity. Also, she believed that sometimes 

students’ engagement does not reflect their learning of chemistry. She expounds 

that  

 

…but the one that got a D+, you know, I have to look up her name. I do 

not remember right now, but the one who got a D+, I think if she had 

bonus points, I think in her case, if she just engaged, she did enough to get 

the credit, but it did not help her learn the chemistry lessons  (Personal 

interview, May 28, 2002).     

 

 

She indicated her biggest concern about her students learning by 

expressing that  

 

I look and see their finals and how well they knew the material vs. you 

know the one that I did. But you know, with all my extra credit points you 

know it sort of can help those people with higher grades, and so, you know 

it is like, I am not sure, how well they really know it (Personal interview, 

May 28, 2002).     

  

In evaluating the students’ grades, Dr. Moran thinks that every student 

who attended the Web portfolio session was engaged by doing her/his personal 

Web sites. The fact that students attending Web portfolio sessions received extra 

credit and this extra credit was reflected in their final grade. On the other hand, 

for some students, their engagement did not reflect their learning. At this point, 
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she informed me about her students’ achievement compared with the other 

General Chemistry classes.  

 

You see what I did was I wrote to Cathy Brown and Mark, and Mark did 

respond to me about what percentage of his students had D’s and F’s. I 

have it on my computer, but it was much less than mine (Personal 

interview, May 28, 2002).    

 

Dr. Moran expressed that this picture was the main disappointment for this 

course since there are many students who got D’s and F’s in CHM 1045. She 

explains her students’ academic achievement in the following: 

 

Here I have it, but on the good side, there were a hundred and sixty one 

total students 18 A’s, 8 A-‘s, 5 B +’s, 22 B’s, 7 B- ‘s etc. and a passing 

grade of C- is good, but then there were 12 D+’ s, 12 D’s, 40 D-‘s, 36 F’s, 

and only 16 of those 36 took the finals.  So there were 20 that had totally 

given up. Then there were some who withdrew through the dean. In other 

words, those who had not withdrawn ended up giving a grade. Seventeen 

percent of the students had a D; you know that includes a D+, and a D-. 

Twenty two point three percent had an F. So add those up, that is a large 

percentage, 39, almost forty percent. That is a lot of students (Personal 

interview, May 28, 2002).     

  

The grade ranges showed that more than 39 percent of the students got D’s 

and F’s. Dr. Moran argued that this number shows that students’ engagement did 

not reflect their final grades. She says, “I was not hoping this, only a few did the 

work. So to me, that was a disappointment, a severe disappointment (Personal 

interview, May 28, 2002).”    According to this quote, Dr. Moran agrees that 

although she achieved to engage many of her students with technology and 
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chemistry related activities, 39 percent of CHM 1045 students’ engagement did 

not reflect their grades and academic achievement.   

Despite her disappointment, she believed that students learned and 

practiced many things in terms of use of technology through the Web session 

activity. In addition to learning how to use class Web site, students learned how to 

create their own Web sites. She expressed that “…that way was good and they 

learned how to use the Web. They feel power when they have their own Web site. 

They can put their pictures up. You know what sort of thing I mean (Personal 

interview, May 28, 2002).”     

Getting the students to set up their goals really helped some of them to 

reflect on their own learning too. She observed many students who developed and 

created their own point of views in terms of being able to define their future 

studies and their way of learning. She gives an example: 

  

But she changed, she was searching on the Web, you know one of her 

Web sites, and she found out that she wanted to go into Exercise 

Physiology. She said she was studying the Olympics and respiration; there 

was something like that.  She really found out what she really wanted to 

do and I do not think she would have found that out if she would not have 

been looking that way. So I think they made a difference to a number of 

students (Personal interview, May 28, 2002).     

 

This example shows that Dr. Moran’s teaching style influenced some of 

her students to make serious decisions about their future. She called these students 

good learners. She indicates, “They are learning. Yeah. I had a lot of good 

learners there” (Personal interview, May 28, 2002).     
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Also students’ made great progress with Web portfolio sessions. Dr. 

Moran exemplifies how the Web portfolio activity influenced one of her students’ 

critical thinking toward discourse of real chemical applications.  

 

One of them was really interesting because I did not know you were there 

that day. I spoke about the Manhattan project and using uranium in the 

class… Separating the different uranium isotopes so that we could get to 

make the nuclear bomb. Well, have just one student, Michel (Young), and 

her last name was Cathy, she got an A in the class, she has blond hair, sort 

of strait blond hair, down to her shoulder line (Dr. Moran describing the 

student), but anyway she was one who asked me to write a letter reference 

for her. I looked at her Web site; she had on her second, I think on her 

second Web site. She said that she got really interested in the Manhattan 

project, she went to read about it on the Web and she even found 

something I did not know about it. She wrote about it on the Web site. So 

after I finished the letter of reference for her, I made a copy of the letter, 

and I said you may be interested in knowing that I just wrote an article 

about teaching about the Manhattan project, and I sent it to her… But 

anyway, it was nice to see how students would get interested, and pursue 

things on their own, which is what I hoping to get from the course 

(Personal interview, May 28, 2002).     

 

 

 

Accordingly to this quote, Dr. Moran beliefs that if instructors bring in 

real life situations related to students’ class learning, students’ interest and their 

motivation toward learning the class content can be enhanced. 

 

…but one thing that I wanna learn from this is why so many students did 

not do well. You know that I can learn from that in order to improve it. I 

mean I can look at those people who got D’s in other words and see part of 

that would be analyses of those final exams. Like ionic binding was very 

weak. Their understanding of ionic binding was very weak. They did not 

really understand the difference between ionic and covalent bandings, and 

I can learn from where the misconceptions are, that would help me next 

time I teach the class (Personal interview, May 28, 2002).     
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Throughout the semester Dr. Moran activated various teaching strategies 

in CHM 1045. In spite of the multiple teaching strategies, Dr. Moran was 

concerned about students’ final grades. On the other hand, the last quote shows 

that Dr. Moran evaluated teaching CHM 1045 experience as a good opportunity 

to improve her teaching. Dr. Moran informed me that she would explore all of the 

files including exam results, the students’ answers for the one-minute questions, 

and the students’ Web portfolios that she collected from CHM 1045. She explored 

this in order to learn about what should be done for introductory general 

chemistry classes in a more appropriate way.  

As a conclusion, accordingly to her teaching beliefs, Dr. Moran tried to 

apply multiple teaching strategies for teaching CHM 1045 class in order to 

enhance students’ learning and their meaning making. Her multiple strategies 

included, using of technology, utilizing goal-orientation, doing chemistry 

demonstrations, maintaining communication, and problem solving. Throughout 

the data analysis, by bridging Dr. Moran’s beliefs and her practices, the analysis 

served to answer the questions that aimed to explore the teacher’s beliefs on 

teaching, her teaching goals and her teaching practices in this particular class. On 

the other hand, Dr. Moran believes that she achieved a lot of her goals. On the 

other hand, she was concerned about 40% of her students receiving grades of D’s 

and F’s. She expresses that she could not make any difference in them.  

 

 

 



 

 97 

 

 

CHAPTER 5 

VALUE OF THE RESEARCH, DISCUSSIONS, AND 

IMPLICATIONS 

 

Value and the Logic of the Research 

This chapter attempted to reveal my findings of the realities, which were 

created by both the teacher and her students in CHM 1045.  The first part served 

to evaluate the validity of the research regarding the interpretative research 

notion. 

In this section, I evaluated the trustworthiness of the study. Lincoln & 

Guba (1985) define four major points to evaluate the quality of the research by 

proving the criterion of the trustworthiness.  

 

1. How truthful are the findings of the study? By what criteria can 

we judge them? 

 

This question can be answered by credibility (Guba & Lincoln, 1989). I focused 

on matching my meaning constructions that were gathered from the findings and 

the realities in the environment that I conducted the study. This was done in order 
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to prove the credibility of this research. Six criteria for increasing the credibility 

of interpretive research are: 

1) Prolonged engagement; 

2) Persistent observation; 

3) Peer debriefing; 

4) Negative case analysis;   

5) Progressive subjectivity; and 

6) Member checks (Guba & Lincoln, 1989, p. 237).  

 

These six criteria are defined by Guba and Lincoln (1989, p. 237) as 

techniques for increasing the credibility of interpretative research.  

Guba and Lincoln (1989) argued that prolong engagement and persistent 

observations in the context allows the researcher “to establish the rapport and 

build the trust necessary to uncover constructions” and “to identify those 

characteristics and elements in the situation that are more relevant to the problem 

or issue being pursued… in detail” (p. 237).  Throughout the spring 2002, I tried 

to attend every regular CHM 1045 class. Attending the Web sessions provided me 

with in-depth exploration and opportunities to be in realistic settings.  

 Dr. Davis, my major professor, provided me opportunity to discus about 

the findings, thoughts, conclusions, analyses and stresses that I went through by 

either conducting the research or in analyzing the data.  She always volunteered to 

provide me with feedback, which reflected on either my understanding about the 

interpretive research design or my specific steps for the research. She posed 

questions in order to help me think about what to do as a next step. One of the 

meetings, Dr. Davis told me about  “emergent design” strategies in interpretive 

research. It really helped me to relieve my stress that emanated from the 
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unpredictable events that I encountered throughout the study. Regarding the 

nature of interpretive research, Dr. Moran also provided me with enough support 

when I was conducting research in her class. Dr. Spaid was one of the graduate 

students in the Department of Science Education at FSU; as a result, he shared his 

experiences about conducting qualitative research. Other graduate students at my 

department also provided me with feedback about my findings and my progress. 

As a negative case analysis, I integrated all of my data into the data 

analysis. Especially in the students’ case, I tried to explore each single reality that 

they held about the CHM 1045. Sorting out the all aspects contributed to my in-

depth understanding about what was going on in the setting.    

Since being an international student, this study gave me an opportunity to 

explore undergraduate science education. From my initial perceptions to my final 

implications, I tried to find out what were the realities of introductory general 

chemistry teaching. The teacher’s beliefs and her way of teaching and students’ 

learning were the focus of this study. I answered many of my questions by sorting 

out the data that I gathered from the setting and the related literature. Regarding 

the progressive subjectivity, every chapter contributed to match my prior 

expectations and final implications. 

Immediately after conducting interviews, I transcribed them and gave the 

transcriptions to the stakeholder in order to verify my understanding about the 

stakeholders’ constructions. I asserted the realities that we discussed in the 

interviews after ascertaining their feedback. I shared my assertions from the 

interviews with Dr. Moran. We talked more about her beliefs when discussing the 
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assertions.  On the other hand, due to the time constraints, I could not reach Ilay, 

and other students to verify my assertions. In order to match their perspective 

about the class, I gave more attention to their other reflections; namely, their Web 

portfolios and their learning goals. 

 

2.   How applicable are these findings to other settings? 

 

Transferability is the burden of demonstrating the applicability of one set 

of findings to another context that holds similarities with the original setting. The 

outcomes of this study should be treated as special case situations described in 

this study.  My goal was to understand the introductory general chemistry 

teacher’s teaching practices, which depended on her beliefs. In addition, my goal 

was to explore the influences of her teaching style on students’ learning and their 

motivation toward general chemistry class. According to the findings of this 

research, there should not be any generalizations made for all introductory science 

classes. On the other hand, this study gives an in-depth understanding of the 

relationships between the teacher applications and the students learning. Findings 

from this study are transferable to similar settings.   

 

3.   How can we be reasonably sure that the findings would be 

replicable if the study was conducted with the same participants in the 

same context? 
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Dependability in a constructivist paradigm is parallel to reliability in a 

positivist paradigm (Guba and Lincoln, 1989, p. 242).  This is an attempt for the 

researcher to account for changing conditions in the phenomenon chosen for the 

study as well as changes in the design created by increasingly refined 

understanding of the setting (Marshall & Rossman, 1989). In my opinion, there is 

no unchanging social world. Throughout chapter four, I exemplified some of the 

changing social constructions in the study regarding prove of the dependability of 

the research.  

 

4.   How can we be sure that the findings are reflective of subjects and 

the inquiry itself rather than the product of the researcher’s biases or 

prejudices? 

 

According to the interpretative research notion, confirmability captures the 

traditional concept of objectivity. The findings of the study could be confirmed by 

the data (Guba & Lincoln 1989). Throughout chapter four, the specific comments 

conducted in the data analysis confirmed that the findings were reflective of the 

stakeholders’ own realities. 

 

The Hermeneutic Process 

The hermeneutic process is the method of interviewing a stakeholder, then 

sharing the feedback from previous stakeholders and discussing whether this new 

information affects the original constructions. The main goal for the hermeneutic 
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process is to reach a consensus among the stakeholders meaning constructions 

(Guba & Lincoln, 1989). I think this is the weakest part of the study. Because of 

the limited constraints, I could not invite any of the CHM 1045 students to the 

hermeneutic dialectic circle. On the other hand, I tried to apply this process to Dr. 

Moran’s beliefs. Throughout the process, our conversations were important in the 

development of the assertions, which contributed to my in-depth understanding of 

Dr. Moran' beliefs on teaching.  

 

My Own Reflections About the Effectiveness of The Study 

The Fourth Generation Evaluation’s authenticity criteria served to reflect 

the effectiveness of the study regarding my points of view. Among the five 

criteria, fairness, ontological authenticity, educative authenticity, catalytic 

authenticity, and tactical authenticity, I highlighted the value of fairness 

throughout the study. According to the Human Subjects Consent Form, I used 

pseudonyms for the students and I tried to represent every reality that the students 

constructed according to their meaning making in CHM 1045. The use of the 

rubric for their Web portfolios was one of my objectives when analyzing their 

beliefs and progress. Particularly with Dr. Moran, I repeatedly solicited feedback 

and made a real effort to reflect her comments and beliefs in subsequent drafts. 

Throughout the study, my intention was always to be fair in reporting on the 

assertions.  I shared my findings with my peers in order to get logical feedback 

regarding the value of the implications. 



 

 103 

Ontological Authenticity 

Guba and Lincoln (1989) indicated that ontological authenticity literally 

reflects on the improvement of the individual's (or group's) conscious 

experiencing of the world. Of course, there were improvements in terms of both 

in my own learning, and Dr. Moran and the students’ own learning. 

Now, I would like to reflect my learning first. Before undertaking this 

study, my knowledge about the qualitative research, especially interpretive 

research was very limited. Throughout the study, I had a chance to gain more 

knowledge and skills about qualitative research methods and constructivist 

inquiry when actively practicing the values that I had been learning throughout 

the semester. After the research, I felt comfortable in stepping forward to pursue 

my PhD degree using interpretative research methodology as a guide. By 

evaluating what happened, I confirm that I learned that I would do more in-depth 

research if I were to do a similar investigation.  

Specifically, in the writing part, I was challenged to write every important 

aspect that I thought of. However, I motivated myself to write what I really 

understood and learned from every step of the research. This study helped me to 

understand the influences of the researcher’s critical thinking on dealing with 

problems.  I also learned that organization is a significant aspect of the research. 

As a novice researcher, I really struggled with managing time in an appropriate 

way.  

After sharing some parts of my findings with Dr. Davis, she encouraged 

me to present a paper related to my findings. As part of my study goals, I 
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presented a paper at SAETS 2002. This opportunity is going to be a great 

experience for me in terms of stepping forward to pursue my PhD. Furthermore, I 

learned that conducting an interpretative and constructivist inquiry research takes 

places socially. At every step of the research, a researcher needs to construct his/ 

her meaning by receiving the’ reflections of others on the issues. In my opinion, 

social interaction holds great value on designing this type of research. 

In terms of my participants’ learning, I would like to reflect first students’ 

learning. After having an interview with Ilay, we talked about the nature of 

interpretative research. Ilay expressed that she did not know anything about this 

type of research. Soon after she expressed that she really wanted to pursue a 

career in research in education.  

In general, some of the CHM 1045 students learned more about the 

technology by attending the Web portfolio sessions. Particularly, they learned 

how to integrate Web sources into their class learning by creating their personal 

Web portfolios. Thanks to the Web sessions, by reflecting their learning goals, 

some of the students gained an in-depth understanding about their way of learning 

and their progress in studying at the collage level.  

Dr. Moran, a critical thinker and life-long learner, indicated that the 

opportunity to teach this course provided her with considerable experiences for 

improving her teaching style. Throughout the semester Dr. Moran tried to 

understand her students’ expectations by looking at their Web portfolios, their 

learning goals and one-minute take questions answers. Therefore, she gained a 
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great amount of information about how introductory general chemistry students 

learn and understand the meaning of education.  

 

 

Educative Authenticity 

This criterion evaluates to what extent the participants understand each 

other’s meaning construction. Since I could not activate my hermeneutic dialectic 

in an appropriate way, I am not able to evaluate the stakeholders’ understanding 

of each other’s meaning construction. On the other hand, as I indicated in the 

previous criterion, Dr. Moran was able to understand her students meaning 

construction throughout the semester. I was also able to learn about both Dr. 

Moran’s and students’ perception throughout the procedure. Both lack of 

communication and limited time was a big endeavor for my participants to 

negotiate on our learning in the setting.  

 

Catalytic Authenticity 

Guba & Lincoln (1989) indicated, “This criterion may be defined as the 

extent to which action is stimulated and facilitated by evaluation processes.”  In 

my view, I felt more comfortable to facilitate interpretative research procedures to 

my PhD study. This could be a main decision making for me as one of the 

subjects in this research. In the students’ case, as informed in chapter four, some 

of the students made a strong decision about their future career after taking the 

course “CHM 1045.” Some of them decided to study science as a major. On the 

other hand, some of the students thought that learning science was challenging for 
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them to pursue as an academic career. In terms of Dr. Moran’ case, she is 

currently teaching another course, introduction of biochemistry for nutrition and 

physical exercise majors, in the Department of Chemistry at FSU. She is using 

similar ways of teaching for this class. In this class, she highlighted the 

importance of goal orientation for students’ achievement and motivation toward 

learning. Because of this, Dr. Moran provided every student with the opportunity 

to earn more credit by setting up their beginning, midterm, and final goals of 

learning biochemistry. So far, every student attended this activity in this class. 

The results of the integration of the study groups in CHM 1045 did not satisfy Dr. 

Moran. However, Dr. Moran activated study groups for her biochemistry students 

in the most appropriate ways. Dr. Moran herself is facilitating students’ group 

learning on every occasion as in-class activities. Instead of building Web 

portfolios, Dr. Moran thought that it was better to facilitate the use of technology 

in study groups by preparing Power Point presentations related to students’ 

biochemistry learning. As a part of technology, Dr. Moran is still using a class 

Web site and e-mails to maintain sufficient communication with her students. 

These are the main changes to Dr. Moran’s way of teaching so far. In my view, 

CHM 1045 and biochemistry contexts are different from each other regarding 

enrollment and the nature of the students. It is more comfortable for instructors to 

teach advanced science courses than to teach introductory science courses. 

Unlike, the general chemistry course, the student population is considerable 

smaller in biochemistry classes than the general chemistry classes.  In addition, 

the students are generally sophomores and juniors. Their expectations and their 
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meaning construction are more mature than the freshman general chemistry 

students. 

 

Tactical Authenticity 

In my opinion, according to the stakeholder’s meaning construction from 

this study, participants’ empowerment to act is really difficult for me to solicit and 

evaluate. On the other hand, I tried to give some information about my 

participants’ changes in acting according to their meaning construction 

throughout this study in evaluating the value of catalytic authenticity criterion in 

this study.        

 

Discussing of the Findings 

After spending a semester with Dr. Moran, I thought that teaching 

introductory science courses should be one of the heaviest duties for college 

faculty. Druger (2002a) argued that even though the introductory science course 

provides the foundation for advanced courses and science literacy for all 

introductory students, teaching advanced level science courses is considered more 

prestigious than the teaching of introductory science courses. Large enrollment 

with generally freshman students and heavy course content within the classes 

make teaching introductory science courses more challenging for the teachers. 

Druger (2002b) suggested that in order to teach an introductory science course, 

teachers have to hold some special, unique strategies and skills. Therefore, he 

stressed that the teacher has to have exceptional communication skills. The 
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teacher has to be able to stimulate introductory students to think about what they 

are learning by presenting the content in meaningful, understandable, and 

inspiring ways. Regarding to freshmen students’ special understanding of and 

attention to their problems of adjustment to college, the teacher also needs to be 

skillful in interpersonal relations. Moreover, the teacher has to have exceptional 

organization and management skills since the introductory science courses 

involve hundreds of students.  

These aspects of the introductory course that teachers have to be aware of 

are the basic skills in teaching introductory science courses. However, I observed 

that there are more than these aspects in introductory chemistry courses. In 

another study, Druger (2002b) indicated that, “The introductory course should not 

only emphasize content and process, but it should also help students become more 

motivated, mature, and thoughtful about human aspects of science and about 

themselves as learners.” Since the introductory science courses are a requirement 

for many in the department, the students who enrolled in these courses are 

generally non- chemistry majors. For me, another important duty for the 

introductory science courses is to introduce these courses as a part of the students’ 

lives.  

Dr. Moran, an action researcher, taught CHM 1045, introductory general 

chemistry with her teaching style, which is dependent upon the understanding of 

her beliefs on teaching. With the guidance of the data analysis, the following are 

some of my significant implications that she practiced throughout spring 2002 in 

CHM 1045.  
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Maintaining proper communication is a big endeavor for both teachers and 

students, especially in large enrollment classes. Hedges & Mania-Farnell (1999) 

argued that in spite of the teachers’ encouragement, students are often reluctant to 

ask questions or to volunteer comments. As I observed, consequently students’ 

participation becomes limited to only a few individuals throughout the semester. 

To maintain a better education for the large enrolment classes, Marbach-Ad & 

Sokolove (2002) evaluated the use of e-mail, as a communication aid in providing 

clear communication between the instructor and the students regarding the 

fulfillment of specific learning needs.  

E-mail was the major communication tool in CHM 1045. Both Dr. Moran 

and her students used e-mail to communicate with each other. Dr. Moran 

indicated that the use of e-mail helped her to maintain communication with her 

students. The students also stressed that communication through e-mail was 

significantly helpful in their ability to reach Dr. Moran. Many students used e-

mail to ask for special help or additional information on class lectures as well as 

out of-class assignments. Besides, responding to all of her students’ requests, Dr. 

Moran also informed her students about every class activity. Moreover, Dr. 

Moran made some suggestions to the individuals via e-mail. The class Web site 

was another tool of communication in CHM 1045. The students’ class Web site 

was very informative, for they learned their grades, their assignments, and more 

information about class tasks. Dr. Moran intended to apply the class Web site 

since she generally informed her students about the class activities by updating 

the Web site. 
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In terms of in-class communication, Dr. Moran encouraged her students to 

ask questions and make comments. Except for a few students sitting in front of 

the class, many students did not ask any questions or participate any of the class 

discussions throughout the semester. 

As revealed in the literature review, connecting students class learning to 

real life applications of the class content holds promises in creating a learning 

environment which provide students with more meaningful, reasonable and 

enjoyable learning. Using the real life connection, teachers also capture students’ 

interest toward the class content.   

Dr. Moran integrated demonstrations into her class teaching by bringing 

some real life applications of the book information into the class when engaging 

them with enjoyable demonstrations. Students expressed that demonstrations not 

only captured their attention to the chemistry, but they also made chemistry topics 

more enjoyable to learn. For Dr. Moran, another mission for activating the 

demonstrations was to invite students as active learners in demonstrations. Dr. 

Moran invited students to participate actively in the demonstrations. However, the 

students’ participation was limited to only a few students in these activities.  

The Web session activities also took part in bringing real life applications 

of general chemistry content into the class. While learning more about 

technology, CHM 1045 students engaged themselves by creating personal Web 

portfolios. By linking the outside resources to their personal Web portfolios, 

students related their class learning to real life. Some students showed 

considerably significant achievement in terms of creating their personal Web 
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portfolios. Dr. Moran reflected their connection making process by sending them 

feedback via e-mail. Therefore, she encouraged her students to use technology to 

support their class learning by relating Web sources to their Web portfolios. Some 

of the students indicated that searching the real life applications on the Internet 

helped them to construct their chemistry learning in a more meaningful way since 

they witnessed that chemistry is everywhere in their daily life.  However, some of 

the CHM 1045 students’ progress did not support the fact that every student who 

participated the Web sessions learned an in-depth understanding of the 

relationships between their class learning and the real life. They even showed 

good progress in terms of creating a personal Web portfolio. Throughout 

exploring their Web portfolios, some of the CHM 1045 students did not relate 

their links with their class learning.  

As a part of the Web portfolio session, Dr. Moran activated goal-

orientation learning for her students in order to enhance their motivation to learn 

CHM 1045. Throughout this practice, students who participated in Web sessions 

set up their initial, midterm and final learning goals in CHM 1045. In the 

literature, student goal orientation has been shown to be a strong predictor of 

learning performance (Ames & Archer, 1988; Cain & Dweck, 1989). Shimoda et 

al. (2002) described, “Learner goal orientation as an individual’s disposition 

toward a level of achievement or target for achievement for accomplishment in a 

given learning situation (p. 245).”  Also, Ng and Bereiter’s (1995) experiment 

showed that students with different performance or abilities show different 

behaviors and outcomes. For CHM 1045 students’ goal orientations also showed 
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differences in terms of their meaning making by setting their learning goals. Some 

of the students’ goal orientations were to set goals accordingly to their 

understanding of the general chemistry content. On the other hand, some of the 

students’ goal orientations tended be studying for a specific grade or passing the 

course.  After analyzing their goals, I found that students with higher goal 

orientations gradually motivated themselves to achieve their specified goals. 

Since the students were expected to set up their learning goal in three different 

times, some of the students performances showed evidence that some of them 

made self-evaluations about their learning process according to their learning 

goals. Therefore, making self-reflections about their chemistry learning, some of 

the students made decisions about their future learning at college. Some of them, 

as freshmen, found sciences as a compelling study area in pursuing a career. 

However, some of them decided that pursuing a career in science was hard for 

them.  

Group learning contributes to students’ construct understanding by 

fostering their motivation to meet the expectations of the group (Linn & Burbules, 

1993). The literature also revealed that students in study groups have the 

opportunity to compare ideas and construct a common point of view on their 

tasks. Group study helps students to keep focused on the task and give them 

opportunities to reflect on each others’ ideas, elaborate on the ideas shared by 

group members and consequently negotiate on the common view that each group 

member agreed upon it.       
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Dr. Moran also indicated that for students, learning from each other is 

another contribution of the group-learning project. For this reason, Dr. Moran 

divided the CHM 1045 students into learning groups in order to enhance the 

students’ learning and their motivation. In my view, efficient communication is 

very important for the learning groups. Through the class Web site, students were 

provided with opportunities to communicate with each other. However, both Dr. 

Moran and her students indicated that the CHM 1045 students did not use the 

class Web site to communicate with their group members. Although both Dr. 

Moran and her students had a positive point of view about the group learning 

activity, the groups in CHM 1045 did not work appropriately. The reasons for 

inappropriate group learning activities in CHM 1045 were too many tasks, 

disagreement on scheduling and time constraints were the main reasons. 

Unlike Dr. Moran’s perception, the students’ expectations from the in-

class activities were mainly about having more exam related problem solving. 

However, because of the heavy content and limited time contradictions, Dr. 

Moran indicated that she could not answer the students’ request for exam related 

problem solving. On the other hand, Dr. Moran provided her students with online 

quizzes and homework so that they could enhance their problem solving abilities.  

 

Implications 

The results of this study indicated that the science departments should 

focus more attention on teaching introductory science courses. As a basis for 

advanced science courses, the value of teaching introductory courses should be 
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underscored. As initial step exposure to college life, forcing freshman students to 

take introductory science courses in large lecture halls is not a compelling picture 

in attracting their interest in pursuing an academic career in these departments. 

Therefore, the significant duty for the departments should be to represent these 

introductory courses in a more compelling way for new students. The science 

department should cap the enrollment for introductory courses, and hire sufficient 

instructors to provide small learning environments for the students at the college 

level.   

Teaching introductory science courses is an endeavor for instructors 

because of the large enrolment and the diverse student populations. The teachers 

have to spend more time teaching these classes rather than carrying out his/ her 

academic research. The introductory science course teacher should be supported 

in facilitating the course teaching in an appropriate way by providing enough 

technical support and Teacher Assistants. Furthermore, the teacher should be 

informed about the students’ meaning making in introductory courses regarding to 

their psychological developments. Since generally they are freshmen, they have 

different expectations and different understandings that differ from college 

students in higher levels. The increasing dropout rate is a significant issue for first 

year college students. The introductory science teachers and the departments 

should work cooperatively to decrease the dropout rates for their new coming 

students. Throughout their first year in college, introductory general chemistry 

students have to concentrate on all of their class activities, especially when they 

were trying to overcome some problems in adaptation. One of the things to 
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motivate these students toward their class is that the departments can provide 

these students with help sessions in order to promote their class learning and to 

get them to think about why they are here.  

After this research, I specifically witnessed that the instructor’s beliefs on 

teaching influenced her teaching style and her attitudes toward understanding the 

students. In my view, Dr. Moran was an exceptional teacher. She was able to 

make an impact on the regular nature of teaching an introductory general 

chemistry course. The most significant aspect for her understanding of teaching 

was that she always pointed out the importance of students’ learning rather than 

giving them the regular general chemistry content. In their first year at college, 

Dr. Moran tried to enable them to use technology to support their class learning. 

By getting them to think about their learning goals, Dr. Moran wanted her 

students to step forward in a logical way toward their academic career. Dr. Moran 

aimed to make her students’ learning more meaningful, reasonable, and enjoyable 

by providing them with opportunities to face real life applications of the general 

chemistry content. The use of the class Web site and e-mail impressed my point 

of view in maintaining proper communication with students. It is my impression 

that every individual benefited from the way of communication in CHM 1045.  

According to the social constructivist paradigm (Guba & Lincoln, 1989), 

every individual’s meaning making cannot be the same, even in the same context. 

The results showed that some of the students were not able to understand what Dr. 

Moran was really doing in this class. They found her teaching style more 

demanding and useless as a result of having to handle many activities in CHM 
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1045. These students only focused on passing this class. On the other hand, some 

of Dr. Moran’ students’ meaning making and understanding showed a 

considerably significant development. The multiple way of teaching enhanced 

their learning and their motivation toward science.  

 

For One More Step 

After finishing this research, I thought that teacher’s beliefs held 

significant promises in affecting students’ learning and their motivation. As a next 

step, I would like to be a part of future research that serves to understand the 

teachers’ perception on the use of technology in their class and the influences of 

this technology on students learning.  I would like to ascertain why many 

instructors have been consistently using technology in their classes, and whether 

this technology use is a tool for enhancing students’ understanding. Furthermore, 

I want ascertain if the use of technology is a goal to be integrated for every class 

based on teachers’ beliefs on teaching science.    
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APPENDIX A 

GOALS OF GENERAL CHEMISTRY 1045 
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Dr. Moran’s Goals for CHM 1045 (from the course syllabus) 
 

 

1. Learn chemistry content using our textbook’s "microscopic" approach 

to learning chemistry.  

2. Be able to see the connection between the chemistry of the world and 

the chemistry learned in the classroom.  

3. Learn in your collaborative group how to think about chemistry, both 

quantitatively and qualitatively.  

4. Be able to use the discourse of chemistry, both linguistically and 

symbolically.  

5. Learn to appreciate the power of prediction about the world using the 

principles of chemistry.  
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APPENDIX B 

THE FLOW OF FOURTH GENERATION EVALUATION 
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Table B.1.   

 

The 12 Steps of Guba & Lincoln's Fourth Generation Evaluation (1989, p. 

186) 

 

Step General Description 

1.  Contracting Initiate contract with client/sponsor. 

2.  Organizing Make arrangements to begin, build trust, 

logistics. 

3.  Identifying stakeholders Identify agents, beneficiaries, victims, 

formalize conditions  

4.  Developing within-group 

joint constructions 

Establish hermeneutic circles, check 

credibility 

5.  Enlarging joint 

stakeholders constructions 

through new 

information/increased 

sophistication 

Make the circles again, utilizing all relevant 

information  

6.  Sorting out resolved 

claims, concerns, and issues 

Identify claims, concerns and issues resolved 

by consensus.  

7.  Prioritizing unresolved 

items 

If there are unresolved items, order them by 

importance or ease of resolution  

8.  Collecting 

information/adding 

sophistication 

Utilize further hermeneutic circles 

9.  Preparing agenda for 

negotiation 

Outline areas of unresolved issues 

10.  Carrying out 

negotiation 

The group deliberates and reaches consensus 

on previously unresolved issues  

11.  Reporting 

 

Prepare a case study report 

12.  Recycling When new information becomes available, 

reopen the case and reconsider findings  
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APPENDIX C 

FLORIDA STATE UNIVERSITY HUMAN SUBJECT 

COMMITTEE FORMS 
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APPENDIX D 

RUBRIC FOR STUDENTS’ WEB PORTFOLIOS ANALYSIS 
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Table D.1.  

Rubric for Students’ Web Portfolio Evaluation 

Criteria Levels 1
st
 

portfolio 

2
nd

 

portfolio 

3
rd

 

portfolio  
0 point 

No visual appealing 

No organization 

1 point 

Organized visualization  

 

 

 

Visualization 

2 points 

Use of graphics 

Visual appealing. 

   

0 point 

No link(s) 

1 point 

Links work fair and are 

related to chemistry 

 

 

 

Links 

2 points 

Links work perfects and are 

Related to class 

   

0 point 

No goals have been defined 

1 point 

Specified goals and goals 

have been changing 

gradually through the time 

 

 

Goals 

 

 

 

 

 

2 points 

Goals have been listed in 

terms of academic or 

personal aspects 

   

0 point 

No contribution to academic 

study 

1 point 

Web portfolio activity helped 

them to make connection to 

real life 

 

 

 

 

 

Effectiveness 

of the 

activity 2 points 

Clear contribution of 

attending Web session to 

student’ future decision 

making 

   

Total Scores /8 /8 /8 

Total /24 

0 pints: Fair          1 point: Normal          2 points: Good
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