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ABSTRACT 

 

 

Camarena, Nilda N., Sign Me Up! Determining Motivation for High School Chemistry Students 

Enrolling in a Second Year Chemistry Course. Master of Science (MS), December 2014, 99 pp., 

21 tables, references, 22 titles. 

A sample of 108 Pre-AP Chemistry students in Texas participated in a study to determine 

motivational factors for enrolling in AP Chemistry and University Chemistry.  The factors 

measured were academic attitude, perceptions of chemistry, confidence level in chemistry, and 

expectations/experiences in the chemistry class.  Students completed two questionnaires, one at 

the beginning of the year and one at the end.  Four high school campuses from two school 

districts in Texas participated.  Two campuses were traditional high schools and two were 

smaller magnet schools.   

The results from this study are able to confirm that there are definite correlations between 

academic attitudes, perceptions, confidence level, and experiences and a student’s plans to enroll 

in AP and University Chemistry.  The type of school as well as the student’s gender seemed to 

have an influence on a student’s plan to enroll in a second year of chemistry.   
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CHAPTER I 

 
 

INTRODUCTION 
 

 

It is believed that as a result of their high school chemistry learning experiences, students 

develop attitudes toward chemistry and perceptions about their capacity to do chemistry, known 

as self-efficacy, which they bring with them to college (Dalgety, Coll, & Jones, 2003).  

Furthermore, it is suggested that these beliefs have a correlation to academic performance in 

college (Choi, 2005).   The implications are that students’ learning experiences coupled with 

their attitudes and perceived self-efficacy subsequently affect decisions to enroll in further 

chemistry courses.  In this study, high school chemistry students and teachers from South Texas 

were surveyed regarding the students’ learning experiences, perceptions of chemistry, and 

chemistry self-efficacy to determine how these factors affected their motivation to continue their 

study of chemistry. 

Science in High School 

In the 1930s, the National Educational Association established and commissioned the 

Committee of Ten (CoT) to develop a suggested course sequence for science.  They decided that 

Chemistry should be taught after Biology and before Physics.  Along with this sequence of 

science courses, the CoT and its subcommittees recommended that high school chemistry should 

be a part of college entrance requirements and made suggestions as to what the high school 

courses should entail to create uniformity across the U.S. (Sheppard & Robbins, 2006).  
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Consequently, national education standards were developed and Texas’s state education 

standards followed.  It is from here that Texas high school graduation requirements were put in 

place.  However, at this time chemistry was not a required course and often only those interested 

in pursuing careers in science and technology were taking chemistry.  In 1980, the National 

Science Foundation reported that only about one sixth of students were taking courses past tenth-

grade biology and that very few were female or minority students (Crawley & Koballa, 1991).   

Research has continued to influence the education standards and consequently the 

graduation requirements also have changed, but chemistry has remained as a suggested course 

for college bound students.  In Texas until recently, however, only those students following the 

Texas Recommended Graduation Plan or higher were required to take high school chemistry.   

These students were often deemed by teachers and academic counselors as those that were 

college bound.  Students on the Texas Minimum Graduation Plan often only took Biology and a 

general physical science course.   

However, there was a change in the high school graduation requirements for those Texas 

high school students beginning ninth grade in the 2007-2008 school year.  Now, all students 

must complete four years of science, with chemistry being one of the required courses (Tex. 

Admin. Code, 2007).   Currently, a typical high school student may take biology, Integrated 

Physics and Chemistry (IPC), chemistry, and physics, with either biology first or IPC first.  

Some students that are in more advanced studies may choose to forego IPC and take an elective 

science course, such as Anatomy and Physiology or an Advanced Placement (AP) course, their 

senior year.  Students may choose from AP Chemistry, AP Biology, and/or AP Physics, to 

prepare them to take the AP exam in that area of study.   Although high school chemistry 

teachers will use various teaching techniques and strategies, the fact is that all students 
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graduating from high schools in Texas in 2011 or later and entering a college will have had some 

form of high school chemistry instruction. 

Questions to Consider 

What factors lead to high school students choosing to enroll in AP Chemistry?  How do 

learning experiences affect the formation of attitudes toward chemistry and chemistry self-

efficacy?  How are students’ learning experiences, attitudes, and self-efficacy related to their 

enrollment choice for AP Chemistry?  Answering these questions would provide insight as to 

some conditions that have predictability for AP Chemistry enrollment. 

While it is hypothesized that students that have positive attitudes toward chemistry and 

high chemistry self-efficacy (confidence) would be more motivated to enroll in AP Chemistry, it 

is believed that many students are leaving introductory chemistry courses with low chemistry 

self-efficacy and negative attitudes.  Surveying high school students that would be good 

academic candidates for AP Chemistry, namely those enrolled in a Pre-AP Chemistry courses, 

could provide information about what types of classroom learning experiences are responsible 

for creating the desired chemistry attitudes and self-efficacy beliefs.  Teachers may then be able 

to discern which practices are the best to increase enrollment in more chemistry courses.  This 

could also lead to methods to rejuvenate interest in chemistry as a course of study as well as a 

career choice which could, in turn, increase the number of skilled chemists in the workforce. 
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CHAPTER II 

 

LITERATURE REVIEW 

 

 

Recently, there has been a national as well as international focus on science education.  

Some literature suggests that the conditions of science education are in a critical state (Venville, 

2008; Crawley & Koballa, 1991).  Professor Russell Tytler (2007) delineates the reasons for this 

calamity.   

There are four main elements to the crisis in science education: 

• evidence of students developing increasingly negative attitudes to science 

over the secondary school years 

• decreasing participation in post-compulsory science subjects, especially 

the ‘enabling’ sciences of physics and chemistry, and higher mathematics 

• a shortage of science-qualified people in the skilled workforce 

• a shortage of qualified science teachers 

In addition to the negative attitudes towards science, reports from American College Testing 

(ACT, 2003) indicate that although standardized test scores had increased over the previous 

years, “math and science preparation appears to be weak” (Tai, Sadler, & Loehr, 2005).  Crawley 

and Koballa also confirm that there is a problem of fewer people entering science related 

professions (1991).  Perhaps the decrease in participation in more advanced science and math 

courses can be attributed to the students’ attitude and lack of science skills.  Another idea 

suggested by Mangrubang (2005) is that the weaker science skills and increased negative attitude 

that students are demonstrating are simply a result of the lack of adequate teacher preparation 

and decreased teacher job satisfaction, some reasons that teachers are leaving the profession 
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early.  It seems that the cycle of blame could go on and on, but it is clear that a problem exists 

and this is why many are looking for reform in science education. 

Determining what makes students successful has encompassed a wide range of studies in 

general education as well as chemistry education.  For many years, chemistry education research 

has sought to understand the effect that high school chemistry courses have on college chemistry 

enrollment (Murno & Elsom, 2000) and achievement.  The literature suggests a wide range of 

predictors of student performance in chemistry, including demographic and educational factors 

as well as high school experiential factors (Tai, Sadler, & Mintzes, 2006).  Tai, Sadler, and Loehr 

(2005) propose that students’ high school learning experiences are an important contributing 

factor to success in college.  Since educators have little control over the demographic factors, 

such as race and highest parental educational level, it is those educational and experiential 

factors that should be focused on, for example the last high school grade in science, enrollment 

in AP science courses, and the number of laboratory activities in science courses. 

Much research has been done to analyze these experiential factors and how they motivate 

students to study science.  Some studies consider hands on classroom laboratory activities a 

useful method of increasing motivation (Ornetein, 2006).  Others have gone further, imploring 

others to see the benefits of high school students participating in scientific research (Carriere & 

Abouaf, 1997).    Without these experiences, some students report that there is a “lack of 

perceived relevance of the content of the curriculum,” which lowers the motivation of many 

students to continue studying science (Driel, 2005). 

One other factor that is being studied because of its impact on success and motivation is 

chemistry self-efficacy.   It has been reported that attitude toward chemistry and chemistry self-

efficacy change as a result of a student’s high school learning experiences (Dalgety, Coll, & 
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Jones, 2003).  Such experiences may consequently influence student decisions about enrolling in 

AP Chemistry courses as well as college level chemistry courses.  It may even have an impact on 

their college major.  Before we consider some studies that have looked into the topic of student 

attitude toward chemistry and chemistry self-efficacy, however, it is important to clarify the 

definition of self-efficacy.  Dalgety, Coll, and Jones (2003) define self-efficacy as the students’ 

“perception of his ability to undertake a specific task.”  This definition is based on the work of 

Albert Bandura (1986), a leading psychologist in the area of social cognitive theory and self-

efficacy. 

Learning experiences as well as attitude are related to self-efficacy.  For example, if a 

student thinks that she has limited capability for problem solving, then she may transfer that low 

self-concept to a laboratory activity where problem solving is necessary.  This student may 

consequently develop an attitude regarding the difficult nature of chemistry.  In this case, attitude 

can be defined as “a mental and neutral state of readiness, organized through experience, 

exerting a directive and dynamic influence upon the individuals’ response to all objects and 

situations with which it is related” (Dalgety, Coll, & Jones, 2003).  Later when this same student 

is placed in a different chemistry learning experience where problem solving is not directly 

involved, the student may decide that it is too difficult before even attempting the activity. 

There are only a few studies about the learning experiences of first year chemistry 

students (Dalgety & Coll, 2003; Tai, Sadler, & Mintzes, 2006), and even fewer on the learning 

experiences of high school chemistry students (Murno & Elsom, 2000).  Some correlations have 

been suggested, however, that because math is involved in chemistry problem solving, students 

bring those attitudes and self-efficacies towards math into the chemistry class creating what has 

been termed “chemophobia” (Eddy, 2000).  This study suggests that anxiety towards chemistry 
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has many roots in math anxiety although a little is related to trait anxiety.  Some of the anxiety, 

however, is strictly due to chemistry.  When students feel these levels of anxiety, their 

performance may be affected (Eddy, 2000) and in turn their attitude toward chemistry and 

chemistry self-efficacy are affected. 

 Several instruments have been used to measure student attitude toward science.  The 

Chemistry Attitudes and Experiences Questionnaire (CAEQ) (Dalgety, Coll, & Jones, 2003) and 

the Chemistry Self-Concept Inventory (CSCI) (Bauer, 2005) are two examples.  According to 

Dalgety, the Test of Science Related Attitudes (TOSRA) developed in 1981 by Barry Fraser and 

the Scientific Attitudes Inventory II (SAI II) were the main instruments used to develop the 

CAEQ, while Bauer states that the CSCI was developed from the Self Description Questionnaire 

III (SDQIII).  Although all instruments reported strong validity and reliability characteristics, 

some reports have criticized these types of instruments, questioning the construct validity of 

these instruments (Dalgety, Coll, & Jones, 2003), especially in the areas of theoretical 

framework and pilot testing.  Construct validity is important because it measures whether your 

questions measure what you want them to measure.  More recent instruments, such as the CAEQ, 

have taken heed to the criticisms and sought to improve the construct validity. 
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CHAPTER III 
 
 

METHODS AND INSTRUMENTS 
 
 

The objectives of this study were to understand the learning experiences of high school 

chemistry students in their first chemistry course. Data was obtained in four main areas: attitude, 

confidence, experiences in chemistry, and plans to enroll in further chemistry courses. 

Quantitative data was obtained using the previously validated Chemistry Attitudes and 

Experiences Questionnaire (CAEQ) (Dalgety et al., 2003) and some additional questions about 

intent to enroll in further chemistry courses.  Students were also able to contribute additional 

information via open-ended questions at the end of each section.  Both quantitative and 

qualitative findings were used to gain in-depth understanding of students’ intent to continue 

studying chemistry and factors that affect their decision. 

Context 

The sample population in this study consisted of a group of 108 Pre-AP Chemistry 

students from two school districts including students from across the four counties of the Rio 

Grande Valley in deep, south Texas.  The school districts are very different from each other.  The 

first school district, here in referred to as ISD1, services approximately 2,500 students in four 

high schools.  The second school district, here in referred to as ISD2, services approximately 

4,500 students in its two high schools.  Five chemistry teachers from five different high schools 

in the two participating school districts were recruited by the beginning of August 2009 using 
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email (Appendix A).  Two other school districts, each with three high schools, were invited to 

participate; however, permission was not granted in time for the beginning of the study.   

Each of the five participating schools is a public high school.  Three of the schools are 

from ISD1 and two are from ISD2.  The two schools in ISD2 are more traditional public high 

schools with classes meeting every day for 55 minute class periods and an athletic program.  

These are larger high schools with enrollments of more than 2000 students each. The schools in 

ISD2 will here in be referred to as Schools 1 and 2.  The three high schools in ISD1 are magnet 

schools that do not offer athletic programs but rather uniquely specialized areas of study in 

addition to the regular high school curriculum. These magnet high schools each provide one or 

more distinctive tracks of study, such as medical, science, or engineering, and students take 

elective courses based on their track.   The magnet high schools have enrollments between 500 to 

700 students each.  One of the campuses, here in referred to as School 3, teaches in an 

accelerated block setting in which students complete the chemistry credit in one semester 

meeting every day for 90 min each day.   Two of the campuses, here in referred to as School 4 

and 5, teach in an alternating block schedule where the students meet for 90 min every other day.   

Survey Administration 

The teachers that participated were Pre-AP Chemistry teachers and selected two or more 

of their classes to collect data for the study.  The goal was to include at least 50 students from 

each campus to answer two student survey questionnaires.  Each chemistry teacher completed 

the teacher informed consent form and the teacher survey (Appendix A).  In the teacher survey, 

each chemistry teacher answered questions about their teaching experience and preferences as 

well as their teaching style.  Table 1 below details the information provided by the teachers. 

Although, more were invited, only one teacher from each school participated in the study.  
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Within the first few weeks of school, the teacher chose which Pre-AP Chemistry classes to invite 

to participate in this study. To be eligible, student participants had to be enrolled in Pre-AP 

Chemistry for the first time.   Table 1 below shows the student demographics. 

Table 1: Teacher Experience 

School Teaching 

experience 

(years) 

Years 

with 

district 

Courses taught Common practices and strategies 

1 4 4 Chemistry 

Pre-AP Chemistry 

Lectures, Discussions, Learning 

Groups, Lab experiences, Inquiry 

lessons, Concept maps. 

2 5 5 Chemistry 

Pre-AP Chemistry 

AP Chemistry 

Lectures, Lab experiences, Lab 

demos, Discussions, Learning 

groups, Mutli-media presentations 

4 20 6 Chemistry 

 Pre-AP Chemistry 

AP Chemistry 

Integrated Physics    

   and Chemistry 

Discussions, Lab experiences, Lab 

demos, Critical thinking skill 

building. 

5 4 4 Chemistry 

 Pre-AP Chemistry 

Discussions, cooperative learning 

groups, lab experiences, lab 

demos, inquiry lessons, Cornell 

notes 

 

Table 2: Student Demographics 

School Female Male 9
th

 grade 10
th

 grade 11
th

 grade 12
th

 grade totals 

1 30 18 0 48 0 0 48 

2 11 6 0 17 0 0 17 

4 17 8 1 22 2 0 25 

5 11 7 1 17 0 0 18 

Total 

sample 

69 39 2 104 2 0 n=108 
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A total of 108 students participated in the study by answering a pre-course and post-course 

questionnaire.  The demographics of the students that participated are shown in Table 2.  More 

detail about the questionnaires will be discussed later in this section.   

Parent and student informed consent forms were distributed to all eligible students 

(Appendix A).  In order to participate, students had to return the parent and student consent 

forms in a timely manner.  This would ensure that student participants would complete the 

Participant Information (Appendix A) sheet and Questionnaire 1 (see Appendix A) prior to the 

first grading period of the course.  The purpose of this time frame was to give a more accurate 

picture of the students’ initial attitudes, perceptions, confidence level and expectations.   

Questionnaire 1 (Q1) attained student demographic information such as gender, ethnicity, 

and each student’s science background. The Q1 also assessed students’ general attitudes toward 

academic courses, their initial perceptions about chemistry and chemistry related things, their 

confidence level, and finally the students’ expectations about the course.    Questionnaire 2 (Q2, 

see Appendix A) was a comparative survey that would be administered within the last quarter of 

the course to indicate how the students’ views had changed if at all.  The second survey was sent 

out to the campuses in late February and participating teachers were asked to complete the 

survey in the month of March.  Since School 3 had already completed the course by this time, 

and the students were no longer enrolled in Pre-AP Chemistry, these students did not participate 

in the Q2 administration.  Since there are many high stakes tests given during the last six weeks 

of school  (TAKS, AP exams, EOC, & semester exams), it was important to administer Q2 

before any of these testing dates so not to interfere with these exams or compromise the integrity 

of the survey itself by having teachers hurriedly administer the questionnaires.     
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Most of Q1 and Q2 were identical, with the exception of the experiences portion.  At the 

onset of the school year students were be asked for their expectations rather than their 

experiences since they would not yet have experienced all aspects of the course.  Each question, 

however, was worded in an almost identical manner. Also, the breakdown of each section and 

question was almost identical for both Q1 and Q2 with the major difference being that only Q1 

had the student demographic questions at the beginning of the questionnaire.  

The first question set in both surveys asked the students about their general attitudes 

toward school.  This section used a five point rating scale where students responded to a series of 

statements with their level of agreement or disagreement to answer 11 questions.  In the rating 

scales used in this question set, a score of 5 reflects the most positive or desirable response.  

Three questions had wordings that were reversed.  For example one statement read, “I enjoy 

doing work for most academic subjects.”  While another read, “I hate studying most academic 

subjects.”  For the latter statement, the wording is reversed to make sure students are actually 

reading the questions and not just randomly selecting responses.  A student that agreed with the 

first statement would most likely disagree with the reverse worded statement. 

The second question set used a seven point semantic differential scale to consider the 

student’s perceptions on chemists, chemistry jobs, and assess leisure interest in chemistry.  There 

were a total of 22 questions in this section and a score of 7 was assigned to the most positive 

perception for each question. There were three questions included in this section involving 

negative perceptions of chemists or chemistry to make sure that the students were in fact reading 

all of the questions and responding consistently. 
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The third question set considered confidence level or chemistry self-efficacy and had 19 

questions using a similar five point rating scale to the one mentioned earlier.  This question set 

included questions about problem solving as well as laboratory work.   

The fourth question set contained the learning expectations and experiences component.  

In Q1 the learning expectations were considered.  In Q2 the learning experiences were 

considered.  The wording was only slightly changed between Q1 and Q2.  Twenty-four questions 

using a five point rating scale were used for this last section that considered lecture, lab, and 

tutorial aspects of the course.    

In both questionnaires, students were given room to elaborate on their perceptions, 

confidence level, and experiences/expectations.  In addition, both Q1 and Q2 inquired about the 

students’ plans to enroll in AP Chemistry and University Chemistry to see if any changes 

occurred from the beginning of the course to the end of the course.  Lastly, students were asked 

to predict their grade in the course. 

The instrument used in Q1 and Q2 is closely modeled after the CAEQ because of its 

theoretical framework and predictability; however, some questions were reworded to make it 

clearer for this group of high school students.  The CAEQ was developed to assess first year 

college chemistry students therefore modifications had to be made because the structure of the 

courses is different, with laboratory, tutorial and lecture taught together by the same teacher at 

the high school level and separately at the college level, often by different instructors.  Also, the 

open ended questions were added to probe further into the students’ specific reasoning rather 

than the interview aspect that was used by Dalgety in the CAEQ.   
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Data Analysis 

Once the surveys were completed and returned, the data was transcribed to Excel and 

then imported to SPSS 17.0 for statistical analyses. Descriptive and comparative analyses were 

conducted.  One-way ANOVA was used for the comparative analyses using factors such as 

gender, school, plan to enroll in AP Chemistry, as well as plan to enroll in University Chemistry 

to analyze the attitudes, perceptions, confidence levels, and expectations/experiences of the 

students.  Tukey Post Hoc analyses were used for multiple comparisons and statistical 

significance was set to p = 0.05.  In addition, the comments recorded by students were also 

transcribed to the Excel document for examination.  Furthermore, student responses that did not 

consist of both questionnaires were not included in the analysis.  This left 108 students 

responding to both questionnaires.  Demographics of the student sample are described in Table 2. 

Responses with missing values were excluded on a case by case basis. Although the 

questionnaire included other demographic information, such as ethnicity, these were not chosen 

as factors to consider at this time. 
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CHAPTER IV 

RESULTS AND DISCUSSION 

 Since the focus of the study lies in what factors contribute to student enrollment in further 

chemistry courses, the results are organized accordingly by plans to enroll in AP Chemistry and 

by plans to enroll in University Chemistry.  The factor analysis of the data was conducted 

considering the choices to enroll in AP Chemistry as well as University Chemistry courses 

compared with students’ academic attitudes, perceptions, confidence, and experiences. 

Relationships between these four factors and gender are also considered.   

Academic Attitudes 

 To assess student attitudes towards academics, an eleven question set was used.  

Students decided how accurately the questions described their academic attitudes using a 5 point 

Likert scale, where 5 was totally accurate and 1 was not accurate at all.  Also three questions, 

numbers 2, 5 and 8, were reverse worded to make sure students were reading the questions and 

answering accordingly.  Tables 3 and 4, below, show the results of the factor analysis of the 

student’s academic attitude compared to their plans to enroll in AP Chemistry (Table 3) and 

University Chemistry (Table 4).  It is important to note that these data tables and the other data 

tables in this section only show those results that had statistically significant differences at the 

p=0.05 level.  The complete data set is available in Appendix B. 
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Table 3: Factor Analysis of Academic Attitudes and plans to enroll in AP Chemistry 

 Question Enroll in AP 

Chemistry 

Mean 

Q1 

Mean 

Q2 

1 I have a lot of intellectual curiosity. 

 

Yes 

No 

Undecided 

4.13
b
 

3.64 

3.58
b
 

4.00 

4.10 

3.69 

2 I’m not particularly interested in most academic 

subjects. 

Yes 

No 

Undecided 

2.11
b
 

2.36 

2.79
 b
 

2.21 

2.60 

2.73 

9 I can often see better ways of doing routine 

tasks. 

Yes 

No 

Undecided 

3.46 

2.82 

3.36 

3.68
b
 

3.35 

3.22
b
 

11 I plan to pursue a course of study in college 

where knowledge of chemistry is beneficial. 

Yes 

No 

Undecided 

3.48 

2.82 

2.84 

3.88
a,b

 

2.50
a 

2.93
b 

 Overall means for academic attitudes  (reversing 

questions 2, 5 and 8) 

Yes 

No 

Undecided 

3.47 

3.06 

3.08 

3.44 

3.07 

3.13 
a  The mean difference between yes and no is significant at the p = 0.05 level. 
b  The mean difference between yes and undecided is significant at the p = 0.05 level. 
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Table 4: Factor Analysis of Student Academic Attitudes and plans to enroll in University 

Chemistry 

 Question Enroll in 

University 

Chemistry 

Mean 

Q1 

Mean 

Q2 

1 I have a lot of intellectual curiosity. 

 

 

Yes 

No 

Undecided 

4.14
a 

3.14
a,c

 

3.89
c 

3.98 

3.81 

3.83 

2 I’m not particularly interested in most academic 

subjects. 

Yes 

No 

Undecided 

1.79
a,b

 

3.07
a 

2.55
b 

2.49 

2.38 

2.56 

3 I am good at combining ideas in ways that 

others have not tried. 

Yes 

No 

Undecided 

3.30 

2.93 

3.13 

3.55
a
 

2.69
a
 

3.31 

5 I hate studying many academic subjects. Yes 

No 

Undecided 

2.36
a,b

 

3.50
a 

3.03
b 

2.56
a,b

 

3.44
a 

3.23
b 

10 I enjoy doing work for most academic subjects. Yes 

No 

Undecided 

3.36
a,b

 

2.43
a 

2.83
b
 

3.07 

2.50 

2.83 

11 I plan to pursue a course of study in college 

where knowledge of chemistry is beneficial. 

Yes 

No 

Undecided 

3.93
a,b

 

2.29
a 

2.97
b 

4.14
a,b

 

1.75
a 

2.96
b 

 Overall means for academic attitudes (reversing 

questions 2, 5 and 8) 

Yes 

No 

Undecided 

3.55 

2.81 

3.24 

3.45 

2.90 

3.17 
  The mean difference between yes and no is significant at the p = 0.05 level. 
b  The mean difference between yes and undecided is significant at the p = 0.05 level. 
c The mean difference between no and undecided is significant at the p = 0.05 level 

 

It is notable, that students report that they are more likely to enroll in an AP Chemistry or 

University Chemistry course if they feel that knowledge of chemistry will be beneficial to their 

course of study in college.  See question 11 in both Table 3 and Table 4.  For AP Chemistry, this 

was more evident in Q2, once students had completed most of their first year of chemistry.  

Students that reported “yes” to enrolling in AP Chemistry probably felt that they would need the 

knowledge for their future university studies.  However, the means were lower for students 

saying yes to AP Chemistry when compared to University Chemistry, leaving me to wonder if 

the students value the usefulness of an AP Chemistry course or if something discourages them 
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from taking this course.  Perhaps the fact that AP Chemistry is an option in high school but not a 

requirement also plays a role here.   

Students that have a lot of intellectual curiosity (question 1) and are interested in most 

academic subjects (question 2)  are more likely to choose to enroll in AP chemistry and 

University Chemistry as seen by the means for these questions in Table 3 and Table 4.  Since 

question 2 is reversed worded, the lowest means are the most positive.  This pattern exists in 

both Q1 and Q2, though the difference in mean responses was significantly different for only Q1.    

Students that reported a general hatred for studying many academic subjects (Table 4, question 

5) said they were less likely to consider enrolling in a University Chemistry course.   Generally 

speaking, students with more positive attitudes about academic subjects are more likely to 

express interest in taking further chemistry courses. 

Table 5, below, shows the factor analysis of student academic attitude by the four schools 

that completed both Q1 and Q2. Only questions with a statistically significant difference between 

at least two schools were included here. The complete data set is available in Appendix B 
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Table 5: Factor Analysis of Student Academic Attitude by School 

 Question school Mean 

Q1 

Mean 

Q2 

1 I have a lot of intellectual curiosity. 1 

2 

4 

5 

3.73 

3.65 

4.08 

4.11 

3.75
 a
 

3.76 

3.84 

4.44
 a
 

6 I learn quickly in most academic subjects. 1 

2 

4 

5 

3.56
a
 

3.47 

4.04 

4.22
 a
 

3.75 

3.65 

3.72 

4.11 

7 I get good marks in most academic subjects. 1 

2 

4 

5 

4.08 

3.94 

4.04 

4.33 

4.10
 a
 

3.44 

3.56 

4.22
 a
 

8 I have trouble with most academic subjects. 1 

2 

4 

5 

1.81
a 

2.71
b 

2.16 

1.50
a,b 

1.98
a
 

2.76
b
 

2.48 

1.72
a,b 

11 I plan to pursue a course of study in college 

where knowledge of chemistry is beneficial. 

1 

2 

4 

5 

2.79
 a
 

3.00 

3.48 

3.83
 a
 

2.77
 a
 

3.00 

3.60 

4.17
 a
 

 Overall mean academic attitudes by school 

(reversing questions 2, 5 and 8) 

1 

2 

4 

5 

3.17 

2.99 

3.40 

3.61 

3.22 

2.87 

3.29 

3.60 
a  The mean difference between school 1 and 5 is significant at the p = 0.05 level. 
b  The mean difference between school 2 and 5 is significant at the p = 0.05 level. 

 

When considering the schools that these students attend, Table 5 shows that those 

students attending school 5 have an overall higher academic attitude than those students in the 

other schools.  This especially true when comparing school 5 to school 1 where the data shows a 

significant difference between the means for several questions regarding academic attitude in 

both Q1 and Q2.  Schools 4 and 5 were the magnet schools that offered electives in the area of 

medicine and science, while schools 1 and 2 were the more traditional high schools. 
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In Table 6, below, the factor analysis results of academic attitude and gender are 

provided. Again, only questions with statistically significant differences are included here and 

the complete data set is available in Appendix B 

Table 6: Factor Analysis of Student Academic Attitude by gender 

 Question Gender Mean 

Q1 

Mean 

Q2 

6 I learn quickly in most academic subjects. M 

F 

3.95 

3.67 

4.05* 

3.64* 

8 I have trouble with most academic subjects. M 

F 

1.66* 

2.16* 

2.00 

2.28 

9 I can often see better ways of doing routine tasks. M 

F 

3.64* 

3.18* 

3.68* 

3.28* 

 Overall mean academic attitudes by gender 

(reversing questions 2, 5 and 8) 

M 

F 

3.42 

3.19 

3.36 

3.18 

* The mean difference between male and female students is significantly different at the p=0.05 level. 

When considering student academic attitude by gender (Table 6), it is interesting to note 

that though the sample size of male students is smaller than the sample size of female students, 

male students enrolled in Pre-AP chemistry generally had a higher academic attitude than female 

students.  In general, students of both genders had a slight decrease in academic attitude after 

taking Pre-AP chemistry. 

Overall, students with positive academic attitudes are more likely to plan to enroll in 

further chemistry studies especially if they already know that their career interest will require 

chemistry.  A student’s intellectual curiosity can also play a role. It seems that students that 

attend magnet high schools have more favorable academic attitudes when compared to those 

high school students that attended regular high schools.  Male students seem to have a decrease 

in academic attitudes, but still have higher academic attitudes than their female peers.  
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Perceptions 

 Student perceptions about Chemistry and Chemists can also affect how the student sees 

themselves in a similar role. There were 22 questions in this section with a seven point Likert 

scale.  The questions were divided into three main sections regarding perceptions of chemists, 

chemistry research, and chemistry jobs.  Table 7 and 8 below include perceptions that had 

statistically significant differences when compared to their enrollment choice.  Table 7 compares 

the student’s perceptions and plans to enroll in AP Chemistry. Table 8 compares the student’s 

perceptions and plans to enroll in University chemistry.  The complete data tables can be found 

in Appendix B. 
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Table 7: Factor Analysis of Student Perceptions and Plans to Enroll in AP Chemistry 

 Question Enroll in AP 

Chemistry 

Mean 

Q1 

Mean 

Q2 

7 Chemists 

Inquisitive…….Indifferent 

Yes 

No  

Undecided 

5.12 

4.45 

5.35 

5.43
b 

5.40
c 

4.49
b,c

 

9 Chemists 

Athletic……..Unfit 

Yes 

No 

Undecided 

3.72 

2.73 

3.88 

4.21
b 

3.90 

3.42
b 

11 Chemistry Research 

Increases quality of life…….Decreases 

quality of life 

Yes 

No 

Undecided 

5.89 

5.73 

5.72 

6.05
b 

5.85 

5.22
b 

13 Chemistry Research 

Advances society……. Causes society to 

decline 

Yes 

No 

Undecided 

5.96 

6.09 

5.67 

6.23
b 

5.90 

5.57
b 

16 Chemistry Jobs 

Challenging…….Easy 

Yes 

No 

Undecided 

5.70
a 

6.55
a
 

5.84 

5.67 

6.30 

5.91 

18 Chemistry Jobs 

Interesting…….Boring 

Yes 

No 

Undecided 

5.38 

4.18 

5.12 

5.58
b 

4.55 

4.61
b 

19 Chemistry Jobs 

Satisfying…….Unsatisfying 

Yes 

No 

Undecided 

5.15 

4.45 

4.63 

5.21
a,b 

4.05
a 

4.20
b 

20 Chemistry Jobs 

Exciting…….Tedious 

Yes 

No 

Undecided 

4.85 

4.27 

4.74 

5.09
a,b 

4.05
a 

4.18
b 

 Overall means Yes 

No 

Undecided 

5.04 

4.64 

5.06 

5.26 

4.91 

4.82 
a  The mean difference between yes and no is significant at the p = 0.05 level. 
b  The mean difference between yes and undecided is significant at the p = 0.05 level. 
c  The mean difference between no and undecided is significant at the p= 0.05 level 
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Table 8: Factor Analysis of Student Perceptions and Plans to Enroll in University Chemistry 

 Question Enroll in 

University 

Chemistry 

Mean 

Q1 

Mean 

Q2 

4 Chemists 

Care about the effects of their 

results…….only care about their results 

Yes 

No 

Undecided 

5.86
a 

4.14
a,c

 

6.05
c 

5.86 

5.69 

5.70 

6 Chemists 

Friendly……Unfriendly 

 

Yes 

No 

Undecided 

5.07
a 

3.93
a,c

 

5.13
c 

4.72 

4.93 

4.85 

9 Chemists 

Athletic…….unfit 

Yes 

No 

Undecided 

3.68 

2.57
c
 

3.95
c 

3.74 

3.56 

3.98 

12 Chemistry research 

Solves problems…….creates problems 

Yes 

No 

Undecided 

5.96
a 

5.00
a
 

5.75 

5.71 

5.25 

5.69 

14 Science documentaries 

Enjoyable……Boring 

Yes 

No 

Undecided 

4.96
a 

2.86
a,c 

4.48
c 

5.42 

2.94 

4.26 

15 Chemistry Web Sites 

Interesting…….Boring 

Yes 

No 

Undecided 

4.89
a 

2.86
a,c 

4.02
c 

4.40
a
 

2.63
a
 

3.79 

18 Chemistry Jobs 

Interesting…….Boring 

Yes 

No 

Undecided 

5.93
a 

3.29
a,c 

5.21
c 

5.67
a,b 

3.81
a 

4.83
b 

19 Chemistry Jobs 

Satisfying……unsatisfying 

Yes 

No 

Undecided 

5.64
a,b 

4.00
a 

4.75
b 

5.05
a 

3.75
a
 

4.48 

20 Chemistry Jobs 

Exciting…….Tedious 

Yes 

No 

Undecided 

5.32
a 

3.07
a,c 

4.84
c 

4.95
a 

3.50
a
 

4.50 

21 Talking to My Friends about Chemistry 

Interesting……..Boring 

Yes 

No 

Undecided 

4.32
a 

1.57
a,c 

3.43
c 

4.05
a
 

2.19
a
 

3.25 

22 Science Fiction Movies 

Interesting……..Boring 

Yes 

No 

Undecided 

5.54 

4.50 

5.37 

5.67
a 

4.31
a
 

5.13 

 Overall means Yes 

No 

Undecided 

5.35 

4.32 

5.16 

5.24 

4.47 

5.00 
a  The mean difference between yes and no is significant at the p = 0.05 level. 
b  The mean difference between yes and undecided is significant at the p = 0.05 level. 
c  The mean difference between no and undecided is significant at the p= 0.05 level 
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For student perceptions, the few questions that related to chemistry jobs (Table 7 and 8; 

numbers 18, 19, and 20) seemed to have some impact on the decision to take more chemistry 

courses. Students that expressed interest in enrolling in a second year of chemistry were more 

likely to have positive perceptions of chemistry jobs when compared to those that were 

undecided or said no to enrolling in further chemistry courses.  There was an overall more 

positive perception of chemistry and chemists for those students that wished to enroll in AP 

Chemistry.  The means for Q2 in Table 7 showed an increase in perception of chemistry and 

chemists for those students that wanted to enroll in more chemistry courses, but a decrease in 

mean for those students that were undecided.   Although students that were interested in 

enrolling in University Chemistry typically had higher perceptions of chemistry and chemists, 

many of these perceptions seem to decrease after taking Pre-AP Chemistry (Table 8). There is a 

small decrease in the overall perception means for those students that said they were interested in 

enrolling in University Chemistry when compared to the overall means of those students that 

were undecided or said no. 

The student’s perceptions correlated by school are listed in Table 9.  Only those questions 

that showed a statistically significant difference are shown below.  The complete data set can be 

found in Appendix B. 
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Table 9: Factor Analysis of Student Perceptions by School 

 Question School Mean Q1 Mean 

Q2 

1 Chemists 

Socially aware…….socially unaware 

1 

2 

4 

5 

5.88 

5.53 

6.04 

5.76 

4.52 a 

4.63 

5.48 a 

5.17 

3 Chemists 

Flexible in their ideas…….Fixed in their ideas 

1 

2 

4 

5 

4.48a 

4.24 

5.52a 

5.00 

4.58 

4.35 

5.17 

4.83 

13 Chemistry research 

Advances society……. Causes society to decline 

1 

2 

4 

5 

5.63 

5.47d 

6.20 

6.41d 

5.83 

5.47 

6.20 

6.06 

15 Chemistry websites 

Interesting…….boring 

1 

2 

4 

5 

3.67 a 

3.47c 

4.92a,c 

4.59 

3.65 

3.35 

4.36 

4.22 

16 Chemistry Jobs 

Challenging…….Easy 

1 

2 

4 

5 

5.75 

6.00 

5.88 

5.88 

5.94 

6.18c,d 

5.36c 

6.22d 

18 Chemistry Jobs 

Interesting…….Boring 

1 

2 

4 

5 

5.13 

4.59 

5.52 

5.24 

4.55b 

4.53 

5.52 

5.83b 

19 Chemistry Jobs 

Satisfying…….Unsatisfying 

1 

2 

4 

5 

4.54 

4.76 

5.32 

5.24 

4.15a 

4.29 

5.36a 

4.89 

20 Chemistry Jobs 

Exciting…….tedious 

1 

2 

4 

5 

4.63 

4.53 

5.20 

4.65 

4.25a 

4.06 

5.32a 

4.56 

 Overall means 1 

2 

4 

5 

4.96 

4.81 

5.45 

5.21 

4.83 

4.85 

5.34 

5.17 
a The mean difference between school 1 and 4 is significantly different at the p= 0.05 level.   
b The mean difference between school 1 and 5 is significantly different at the p= 0.05 level.   
c The mean difference between school 2 and 4 is significantly different at the p= 0.05 level.  

d The mean difference between school 2 and 5 is significantly different at the p= 0.05 level. 
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When considering the student’s perceptions by school (Table 9), it is interesting to note 

that schools 4 and 5 often showed higher means than schools 1 and 2.  Again, the nature and 

focus of these magnet high schools can be considered as a reason for the higher perceptions.  

However, it is also notable that the means for Q2 compared to Q1 were also often lower for all of 

the schools.  This decline of chemistry perceptions can also be seen in the overall means of the 

schools with the exception of school 2, which had a small increase in overall perception. One 

other positive observation is that most of the means are fairly high, with most of the means above 

4.00, which shows that many of these high school students have positive perceptions of 

chemistry and chemists.   

Table 10, below, shows the student’s perceptions correlated to their gender.  Only the 

questions that showed a statistically significant difference are referenced in this table.  The 

complete data set is in Appendix B. 

Table 10: Factor Analysis of Student Perceptions by Gender 

 Question gender Mean 

Q1 

Mean 

Q2 

4 Chemists 

Care about effects of their results…….Only care about 

their results 

M 

F 

5.74 

5.74 

5.41* 

5.97* 

8 Chemists 

Patience…….Impatient 

M 

F 

5.05* 

5.75* 

5.08 

5.46 

10 Chemistry research 

Helps people…….Harms people 

M 

F 

6.13 

5.99 

5.41 

5.87 

13 Chemistry research 

Advances society…….Causes society to decline 

M 

F 

6.23* 

5.65* 

6.00 

5.84 

17 Chemistry jobs 

Varied …….Repetitive 

M 

F 

4.87 

5.01 

4.77* 

5.36* 

 Overall Means M 

F 

5.08 

5.10 

4.96 

5.04 
* The mean difference between male and female students is significantly different at the p=0.05 level. 

 

According to the data in Table 10, female students often experienced an increase in their 

perceptions of chemistry and chemists throughout the Pre-AP Chemistry course, while male 
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students often experienced a decrease. However, overall both genders seemed to experience a 

small overall drop in perceptions about chemistry. 

In summary, students that had higher perceptions of chemistry and chemists were more 

motivated to enroll in further chemistry courses.  Also, students that attended a magnet high 

school had more positive perceptions of chemistry compared to students that attended regular 

high schools, although most schools showed an overall decline in perceptions of chemistry over 

the course of the school year.  This decline in perceptions of chemistry was not reserved to the 

schools, students of both genders experienced a decrease in their perceptions of chemistry, 

although female students showed some increases in perceptions of chemists and chemistry jobs 

for some of the questions asked. 

Confidence 

To measure the high school students’ self-efficacy, or confidence level in chemistry, a 19 

question survey was administered.  The survey used a five point Likert scale, with a 5 being very 

confident and a 1 being not confident.  Measuring the students’ confidence level produced 

interesting results.  In Table 11 and Table 12, the student’s confidence levels were compared to 

their choice to enroll in AP chemistry (Table 11) and University chemistry (Table 12).  The data 

included in these tables is only for questions that showed a statistically significant difference 

between the student’s choices to enroll in further chemistry courses.  The complete data tables 

can be found in Appendix B. 
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Table 11: Factor Analysis of Student Confidence and Plans to Enroll in AP Chemistry 

 Question Enroll in 

AP 

Chemistry 

Mean 

Q1 

Mean 

Q2 

2 Reading the procedures for an experiment and 

conducting the experiment without guidance. 

Yes 

No 

Undecided 

4.06
a,b

 

2.64
a 

3.42
b 

4.09
 b
 

3.55 

3.62
 b
 

3 Designing and conducting a chemistry 

experiment. 

Yes 

No 

Undecided 

3.55
b
 

3.09 

2.93
b 

3.26 

3.05 

2.91 

4 Tutoring another student in a first year 

chemistry course. 

Yes 

No 

Undecided 

3.02
b
 

2.73 

2.35
b 

3.33
 b
 

2.60 

2.67
 b
 

5 Determining what answer is required from a 

written description of a chemistry problem. 

Yes 

No 

Undecided 

3.30 

3.00 

3.09 

3.63
 b
 

3.15 

3.07
 b
 

6 Ensuring the data obtained from an experiment 

is accurate. 

Yes 

No 

Undecided 

3.96
b
 

3.73 

3.44
b 

4.00
 a,b

 

3.25
a 

3.36
b
 

8 Explaining something that you learned in this 

chemistry course to another person. 

Yes 

No 

Undecided 

4.07 

3.64 

3.58 

4.14
b
 

3.60 

3.51
b
 

9 Choosing an appropriate formula to solve a 

chemistry problem. 

Yes 

No 

Undecided 

3.80 

3.18 

3.56 

3.88
b
 

3.55 

3.22
b
 

10 Knowing how to convert the data obtained in a 

chemistry experiment into a result. 

Yes 

No 

Undecided 

3.78
a,b

 

2.91
a 

3.26
b 

3.91
b
 

3.55 

3.31
b 

13 Determining the appropriate units for a result 

determined using a formula. 

Yes 

No 

Undecided 

3.68 

3.45 

3.37 

4.10
b
 

3.58 

3.40
b
 

16 Achieving a passing grade in an AP Chemistry 

course. 

Yes 

No 

Undecided 

4.24 

3.55 

3.88 

4.00
a
 

3.15
a
 

3.51 

17 Applying theory learned in a lecture for a 

laboratory experiment. 

Yes 

No 

Undecided 

3.78 

3.18 

3.35 

3.72
b
 

3.53 

3.18
b
 

18 Writing up the results section in a laboratory 

report. 

Yes 

No 

Undecided 

3.80 

3.45 

3.63 

3.81
b
 

3.39 

3.20
b
 

 Overall means Yes 

No 

Undecided 

3.77 

3.32 

3.36 

3.81 

3.42 

3.34 
a  The mean difference between yes and no is significant at the p < 0.05 level. 
b  The mean difference between yes and undecided is significant at the p < 0.05 level. 
c The mean difference between no and undecided is significant at the p< 0.05 level 
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Table 12: Factor Analysis of Student Confidence and Plans to Enroll in University Chemistry 

 Question Enroll in 

University 

Chemistry 

Mean 

Q1 

Mean 

Q2 

2 Reading the procedures for an 

experiment and conducting the 

experiment without guidance. 

Yes 

No 

Undecided 

4.00
a
 

2.93
 a
 

3.67 

4.00 

3.44 

3.73 

4 Tutoring another student in a first year 

chemistry course. 

Yes 

No 

Undecided 

3.14
 a
 

1.79
 a,c

 

2.78
 c
 

3.24 

2.44 

2.79 

5 Determining what answer is required 

from a written description of a chemistry 

problem. 

Yes 

No 

Undecided 

3.39
 a
 

2.43
 a,c

 

3.27
 c
 

3.58
a
 

2.63
a
 

3.29 

6 Ensuring the data obtained from an 

experiment is accurate. 

Yes 

No 

Undecided 

3.93 

3.36 

3.72 

3.93
b
 

3.25 

3.40
b 

10 Knowing how to convert the data 

obtained in a chemistry experiment into a 

result. 

Yes 

No 

Undecided 

3.86 

3.07 

3.41 

3.98
a,b

 

3.19
a 

3.38
b 

11 After reading an article about a chemistry 

experiment, writing a summary of the 

main points. 

Yes 

No 

Undecided 

3.89
a
 

2.71
a
 

3.47 

3.70
a
 

2.69
a
 

3.25 

12 Learning chemistry concepts. Yes 

No 

Undecided 

4.04
a
 

3.36
a
 

3.64 

3.84 

3.38 

3.54 

16 Achieving a passing grade in an AP 

Chemistry course. 

Yes 

No 

Undecided 

4.14 

3.57 

4.05 

3.91
a 

2.88
a,c

 

3.65
c 

17 Applying theory learned in a lecture for a 

laboratory experiment. 

Yes 

No 

Undecided 

3.68 

3.07 

3.61 

3.79
b
 

3.20 

3.25
b 

18 Writing up the results section in a 

laboratory report. 

Yes 

No 

Undecided 

3.86 

3.71 

3.63 

3.70
a 

2.73
a,c

 

3.50
c 

19 After listening to a public lecture 

regarding some chemistry topic, 

explaining its main ideas to another 

person. 

Yes 

No 

Undecided 

2.50
a,b

 

3.61
a 

3.33
b 

3.58 

3.31 

3.15 

 Overall means Yes 

No 

Undecided 

3.74 

3.15 

3.57 

3.77 

3.15 

3.47 
a  The mean difference between yes and no is significant at the p = 0.05 level. 
b  The mean difference between yes and undecided is significant at the p = 0.05 level. 
c  The mean difference between no and undecided is significant at the p= 0.05 level 
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Confidence level seems to have a large influence in a student’s decision to enroll in 

further chemistry courses.  For a majority of the questions in this section, there were significant 

differences in the mean responses of those students that decided to enroll in AP chemistry (Table 

11) and University Chemistry (Table 12) when compared to those students that were undecided 

or said no to enrolling in further chemistry courses.  When students were asked to rank their 

confidence level in achieving a passing score in an AP Chemistry course (question 16), the mean 

responses decreased regardless of their plans to enroll in a second year of chemistry.  Those that 

said yes to enroll in further chemistry courses, however, had significantly higher means in their 

confidence of passing an AP Chemistry course.  Curiously, however, those that said yes to enroll 

in an AP Chemistry course (Table 11) had a slightly higher mean confidence level on question 

16 than those that said yes to enroll in University Chemistry (Table 12).  Overall means show 

that students that were undecided about enrolling in AP or University chemistry had a drop in 

confidence over the span of the school year, although, students that said no they did not plan to 

enroll in University chemistry had the lowest overall mean confidence level. 

 The results of comparing the student’s confidence level to their school are found in Table 

13.  Only questions that showed a statistically significant difference are shown in Table 13. The 

complete data set can be found in Appendix B. 
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Table 13: Factor Analysis of Student Confidence by School 
 Question school Mean Q1 Mean Q2 

2 Reading the procedures for an experiment and 

conducting the experiment without guidance. 

1 

2 

4 

5 

3.42  

3.59 

3.88 

4.06 

3.56 c  

3.47 e 

4.04 

4.39 c, e 

4 Tutoring another student in a first year chemistry 

course. 

1 

2 

4 

5 

2.54 

2.12 d 

3.16 d 

3.17 

2.63 b 

2.35 e 

3.46 b 

3.50 e 

6 Ensuring the data obtained from an experiment is 

accurate. 

1 

2 

4 

5 

3.71 

3.35 

3.96 

3.83 

3.50 

2.88 d,e 

4.08 d 

3.83 e 

8 Explaining something that you learned in this chemistry 

course to another person. 

1 

2 

4 

5 

3.85 

3.53 

4.00 

3.83 

3.77 

3.12 e 

3.92 

4.22 e 

9 Choosing an appropriate formula to solve a chemistry 

problem. 

1 

2 

4 

5 

3.58 c 

3.18 d 

4.12 d 

3.56 c 

3.25 c 

3.29 d 

3.88 d 

4.11 c 

10 Knowing how to convert the data obtained in a 

chemistry experiment into a result. 

1 

2 

4 

5 

3.44 

2.88 d 

3.88 d 

3.61 

3.52 

3.29 

3.72 

3.89 

11 After reading an article about a chemistry experiment, 

writing a summary of the main points. 

1 

2 

4 

5 

3.19 b 

3.76 

3.92 b 

3.33 

3.29 

3.24 

3.40 

3.44 

12 Learning chemistry concepts. 1 

2 

4 

5 

3.58 b 

3.47 

4.16 b 

3.56 

3.65 

3.12 d 

3.96 d 

3.61 

13 Determining the appropriate units for a result 

determined using a formula. 

1 

2 

4 

5 

3.34 b 

3.29 

4.00 b 

3.61 

3.81 a 

2.71 a,d,e 

4.21 d 

3.71 e 

16 Achieving a passing grade in an AP Chemistry course. 1 

2 

4 

5 

4.15 

3.59 

4.04 

4.11 

3.69 a 

2.76 a,d,e 

3.76 d 

4.17 e 

17 Applying theory learned in a lecture for a laboratory 

experiment. 

1 

2 

4 

5 

3.60 

3.29 

3.64 

3.50 

3.25 c 

3.00 e 

3.72 

4.06 c,e 

18 Writing up the results section in a laboratory report. 1 

2 

4 

5 

3.63 

3.35 

3.96 

3.83 

3.46 a 

2.53 a,d,e 

4.08 d 

3.61 e 

 Overall means 1 

2 

4 

5 

3.47 

3.33 

3.84 

3.62 

3.45 

3.08 

3.82 

3.82 
a The mean difference between school 1 and 2 is significantly different at the p= 0.05 evel.   
b The mean difference between school 1 and 4 is significantly different at the p= 0.05 level.   
c The mean difference between school 1 and 5 is significantly different at the p= 0.05 level.  

d The mean difference between school 2 and 4 is significantly different at the p= 0.05 level. 
e The mean difference between school 2 and 5 is significantly different at the p= 0.05 level. 
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When comparing schools (Table 13), school 5 had a higher mean in Q2 for several 

questions, including question 16 regarding passing an AP Chemistry Course.  Schools 4 and 5 

are science based magnet schools.  Also, School 2, a traditional high school, is significantly 

different in several questions in Q2 when compared to the other high schools, and significantly 

different compared to all of the high schools for question 16 regarding passing an AP Chemistry 

course.   The overall mean confidence levels, for School 2 are lower than the overall mean 

confidence levels for school 1.  The final overall mean confidence level for Schools 4 and 5 were 

equal.  Once again, the overall mean confidence level of all the schools decreased by the end of 

the school year. 

In Table 14, questions with statistically significant differences show how confidence in 

the chemistry course correlates to gender.  The complete data set is available in Appendix B. 

Table 14: Factor Analysis of Student Confidence by Gender 

 Question gender Mean 

Q1 

Mean 

Q2 

3 Designing and conducting a chemistry experiment. M 

F 

3.67* 

3.01* 

3.44* 

2.87* 

4 Tutoring another student in a first year chemistry 

course. 

M 

F 

3.00 

2.57 

3.26* 

2.72* 

5 Determining what answer is required from a written 

description of a chemistry problem. 

M 

F 

3.46* 

3.03* 

3.64* 

3.12* 

7 Proposing a meaningful question that could be 

answered experimentally. 

M 

F 

3.79* 

3.39* 

3.44 

3.30 

10 Knowing how to convert the data obtained in a 

chemistry experiment into a result. 

M 

F 

3.77* 

3.32* 

3.74 

3.51 

13 Determining the appropriate units for a result 

determined using a formula. 

M 

F 

3.92* 

3.32* 

3.66 

3.74 

16 Achieving a passing grade in an AP Chemistry 

course. 

M 

F 

4.28* 

3.88* 

3.85 

3.52 

17 Applying theory learned in a lecture for a laboratory 

experiment. 

M 

F 

3.87* 

3.36* 

3.54 

3.41 

 Overall means M 

F 

3.75 

3.45 

3.65 

3.51 

* The mean difference between male and female students is significantly different at the p=0.05 level. 
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Over the course of the year, most students experienced a drop in confidence in many 

areas related to chemistry, including confidence in achieving a passing grade in an AP chemistry 

course (Table 14, question 16).  Two notable exceptions to this can be seen in question 4 and 5, 

where, not too surprisingly, students were more confident about tutoring another student and 

determining answers required from a chemistry problem once they had completed the course.  

Another interesting observation is that male students taking chemistry often showed a higher 

confidence level than female students in the same course even though male students were 

outnumbered in these classes by 28%.  The only exception, for this was in Q2 question 13, where 

the female student’s confidence level increased over the course of the year and passed the male 

student’s confidence level. 

In summary, the student’s confidence levels seem to drop over the course of the school 

year.  However, those students that planned to enroll in further chemistry courses typically had 

higher means for confidence level than those that planned not to enroll in further chemistry 

courses or that were undecided.  The students that attended the magnet high schools typically had 

higher confidence levels than those students that attended regular high schools.  Also, while 

confidence levels seem to decrease in so many areas, including overall confidence in male 

students, it is the female students that show a slight increase in overall confidence level during 

the course of the school year. 

Expectations and Experiences 

 The last factor that was considered in this study was the student’s expectations (Q1) and 

experiences (Q2).  This part of the survey asked 24 questions using a 5 point Likert scale, where 

5 was totally agree and 1 was totally disagree.  Then question 25 asked what grade they expected 

to get in the course. The value of 1 was given to a grade range of 100 to 90.  A value of 2 was 
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given for a grade range of 89-80.  A value of 3 was given for a grade range of 79-70. Finally a 

value of 4 was given for a response of lower than 70.   

Table 15 presents the survey results related to experiences in the chemistry course and 

plans to enroll in AP Chemistry.  Only the questions that showed a statistically significant 

difference are shown.  The complete data set can be found in Appendix B. 

 

Table 15: Factor Analysis of Student Experiences and Plans to Enroll in AP Chemistry 

 Question Enroll in AP 

Chemistry 

Mean 

Q1 

Mean 

Q2 

1 My teacher will be/was interested in my 

progress in chemistry. 

Yes 

No 

Undecided 

4.10
a
 

3.27
 a
 

3.88 

3.90 

3.75 

3.93 

3 My teacher will encourage/encouraged me to 

take further chemistry courses. 

Yes 

No 

Undecided 

4.12
 a
 

2.91
 a 

3.65 

3.67 

3.00 

3.41 

5 My teacher will make/made me feel that I have 

the ability to continue in science. 

Yes 

No 

Undecided 

4.02
 a
 

3.18
 a 

3.79 

3.86 

3.20 

3.36 

7 It will be/was easy to talk to my teacher during 

class to discuss a problem. 

Yes 

No 

Undecided 

3.82
a
 

2.73
 a,c 

3.70
c 

3.86 

3.45 

3.74 

16 When writing lab reports, the relationship 

between the data and the results will be/was 

clear. 

Yes  

No 

Undecided 

4.00
a
  

3.00
a 

3.63  

4.17 

3.80 

3.82 

17 What is required in the write up of an 

experiment will be/was clear. 

Yes 

No 

Undecided 

3.18 

3.82 

3.51 

4.25
 a,b

 

3.47
 a
 

3.68
 b
 

19 The laboratory experiments will be/were 

interesting. 

Yes 

No 

Undecided 

4.36 

4.04 

4.35 

4.54
 a
 

3.50
 a,c

 

4.25
 c
 

25 What grade do you expect to get in this 

course? 

Yes 

No 

Undecided 

1.55 

1.31
c
 

1.73
c 

2.25
a 

1.73
a 

2.00 

 Overall Means (reversing the means for 

questions 21-24) 

 

Yes 

No 

Undecided 

3.76 

3.41 

3.65 

3.76 

3.46 

3.66 
a  The mean difference between yes and no is significant at the p = 0.05 level. 
b  The mean difference between yes and undecided is significant at the p = 0.05 level. 
c  The mean difference between no and undecided is significant at the p= 0.05 level 
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The data from Table 15 showed that students who planned to enroll in AP Chemistry had 

higher mean expectations and experiences for most questions when compared to students that did 

not plan to enroll or were undecided about enrolling in AP Chemistry.  Sometimes, the mean 

experiences (Q1) were lower than the mean expectations (Q2), meaning that the students did not 

get what they expected.  This is true for questions 3 and 5.  In Q1 for question 3 the students 

expressed that they expected for their teacher to encourage them to take further chemistry 

courses, but in Q2 the student’s experiences had a lower mean for the same question.  This also 

can be seen in question 5 where students expected that their teacher would make them feel that 

they had the ability to continue in science, but their experience had a slightly lower mean.  

Students that did not plan to enroll in AP Chemistry had lower mean expectations and 

experiences overall.   

Table 16 presents the student’s experiences in the chemistry course compared to their 

plans to enroll in University Chemistry.  Only the questions that showed a statistically significant 

difference are shown.  The complete data set can be found in Appendix B. 
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Table 16: Factor Analysis of Student Experiences and Plans to Enroll in University Chemistry 
 Question Enroll in 

University 

Chemistry 

Mean 

Q1 

Mean 

Q2 

2 The concepts introduced in class lectures were explained 

clearly. 

Yes 

No 

Undecided 

4.15 

3.64 

3.68 

4.09a 

3.25a 

3.74 

4 The lecture notes were interesting. Yes 

No 

Undecided 

3.56 

2.86 

3.16 

3.72a 

2.38a 

3.02 

5 My teacher made me feel that I have the ability to 

continue in science. 

Yes 

No 

Undecided 

4.30a 

3.08a,c 

3.81c 

3.91a,b 

3.06a 

3.37b 

6 The lecture notes were clearly presented. Yes 

No 

Undecided 

3.96 

3.71 

3.83 

4.16a 

3.44a 

3.76 

7 It was easy to talk to my teacher during class to discuss a 

problem. 

Yes 

No 

Undecided 

4.00a 

2.57a,c 

3.79c 

4.02 

3.19 

3.67 

8 The lectures were presented in an interesting manner. Yes 

No 

Undecided 

3.65 

2.93 

3.61 

3.86a 

2.56a,c 

3.41c 

10 The homework helped me understand the lectures. Yes 

No 

Undecided 

4.12 

3.93 

4.02 

4.26a 

3.44a 

4.02 

11 The material presented during tutorials was useful. Yes 

No 

Undecided 

4.27 

3.79 

4.08 

4.12a,b 

3.25a 

3.53b 

12 The material covered during tutorials was presented in an 

interesting manner. 

Yes 

No 

Undecided 

3.81 

3.21 

3.41 

3.84a,b 

2.69a 

3.36b 

13 It was easy to talk to my teacher during tutorial to discuss 

a problem. 

Yes  

No 

Undecided 

4.42a 

3.36a 

3.95 

4.09 

3.56 

3.72 

14 During tutorial, my teacher explained problems clearly to 

me. 

Yes 

No 

Undecided 

4.35 

3.71 

4.14 

4.30b 

3.88 

3.76b 

16 When writing lab reports, the relationship between the 

data and the results was clear. 

Yes 

No 

Undecided 

4.15a 

3.07a,c 

3.73c 

4.16 

3.56 

3.87 

17 What is required in the write up of an experiment is clear. Yes 

No 

Undecided 

3.88 

3.14 

3.65 

4.05a 

3.25a 

3.91 

18 The theory behind the laboratory experiments was clearly 

presented. 

Yes 

No  

Undecided 

3.73 

3.50 

3.67 

4.07a 

3.38a 

3.84 

19 The laboratory experiments were interesting. Yes 

No 

Undecided 

4.19 

4.07 

4.22 

4.47a 

3.31a,c 

4.29c 

24 The laboratory experiments were confusing. Yes 

No 

Undecided 

2.23a 

3.21a,c 

2.41c 

2.33 

2.94 

2.49 

25 What grade do you expect to get in this course? Yes 

No 

Undecided 

1.35a 

1.93a,c 

1.49c 

1.86 

2.13 

1.96 

 Overall Means (reversing means for questions 21-24) Yes 

No 

Undecided 

3.87 

3.31 

3.69 

3.89 

3.23 

3.61 
a  The mean difference between yes and no is significant at the p = 0.05 level. 
b  The mean difference between yes and undecided is significant at the p = 0.05 level. 
c  The mean difference between no and undecided is significant at the p= 0.05 level 
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This data indicated that students that did not plan on enrolling in University Chemistry 

had lower mean expectations and experiences overall. Students that had plans to enroll in 

University Chemistry always had higher mean expectations and experiences when compared to 

those students with other plans.  Sometimes the means experiences were lower than the mean 

expectations, such as with question 5 regarding how the teacher made the students feel about 

their ability to continue in science.  All students that did not plan to enroll in University 

Chemistry, however, experienced a decrease in mean experiences when compared to their mean 

expectations with the only exception to be question 7 regarding talking to the teacher during 

class to discuss a problem.  In both Table 15 and 16, the overall means changed very little from 

Q1 to Q2, although those that planned to enroll in further chemistry courses had the highest 

overall means in both cases and those that did not plan to enroll in further chemistry courses had 

the lowest overall means. 

Table 17, presented below, shows the questions comparing the students experiences by 

school.  The data presented only shows questions that had statistically significant differences.  

Interestingly, only four questions in this data set did not show statistically significant differences 

between schools.  The complete data set is presented in Appendix B. 
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Table 17: Factor Analysis of Student Experiences by School 

 Question School Mean 

Q1 

Mean 

Q2 

1 My teacher will be/was interested in my progress 

in chemistry. 

1 

2 

4 

5 

3.70b 

3.65d 

4.58b,d 

3.89 

3.53b 

3.82d 

4.71b,d,e 

3.78e 

2 The concepts introduced in class lectures were 

explained clearly. 

1 

2 

4 

5 

3.61b 

3.29d 

4.46b,d 

3.83 

3.77 

3.59 

4.33 

3.44 

3 My teacher will encourage/encouraged me to take 

further chemistry courses. 

1 

2 

4 

5 

3.60b 

3.47d 

4.58b,d,e 

3.56e 

2.87b 

3.24d 

4.50b,d 

3.67 

4 The lecture notes were interesting. 1 

2 

4 

5 

3.09b 

3.00d 

3.96b,d,e 

2.83e 

2.91b 

2.82d 

4.04b,d,e 

3.17e 

5 My teacher will make/made me feel that I have 

the ability to continue in science. 

1 

2 

4 

5 

3.52b 

3.65d 

4.50b,d 

3.94 

3.17b 

3.59 

4.17b 

3.56 

6 The lecture notes were clearly presented. 1 

2 

4 

5 

3.60b 

3.76 

4.42b 

3.89 

3.91 

3.76 

4.29e 

3.33e 

8 The lectures were presented in an interesting 

manner. 

1 

2 

4 

5 

3.28 

3.53 

3.96 

3.56 

3.17b 

3.76 

3.96b 

3.28 

12 The material covered during tutorials was 

presented in an interesting manner. 

1 

2 

4 

5 

3.32 

3.35 

3.91 

3.39 

3.04b,c 

3.47 

4.04b 

3.72c 

13 It was easy to talk to my teacher during tutorial to 

discuss a problem. 

1 

2 

4 

5 

3.74 

4.41 

4.09 

4.00 

3.68 

3.94 

4.04 

4.00 

14 During tutorial, my teacher explained problems 

clearly to me. 

1 

2 

4 

5 

3.89 

4.47 

4.35 

4.11 

3.91 

3.94 

4.25 

4.00 

15 The laboratory experiments will be related to the 

lectures. 

1 

2 

4 

5 

4.30 

4.35 

4.65 

4.22 

4.40 

4.41 

4.78e 

3.89e 
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16 When writing lab reports, the relationship 

between the data and the results will be/was clear. 

1 

2 

4 

5 

3.57b 

3.47d 

4.43b,d, e 

3.56e 

3.83 

3.88 

4.22 

4.00 

17 What is required in the write up of an experiment 

will be/was clear. 

1 

2 

4 

5 

3.51b 

3.18d 

4.26b,d 

3.56 

3.78 

3.35d 

4.30d 

4.00 

18 The theory behind the laboratory experiments 

was clearly presented. 

1 

2 

4 

5 

3.68 

3.29d 

4.09d 

3.39 

3.74b 

3.65d 

4.48b,d,e 

3.61e 

19 The laboratory experiments will be/were 

interesting. 

1 

2 

4 

5 

4.36 

4.06 

4.30 

3.78 

4.11 

4.06 

4.65 

4.11 

20 My teacher will be available during lab 

experiments. 

1 

2 

4 

5 

4.20 

4.29 

4.52 

4.39 

4.40 

4.12 

4.74 

4.28 

21 Too many laboratory experiments will be 

conducted. 

1 

2 

4 

5 

2.40 

2.59 

3.04 

2.83 

2.23c 

2.35 

2.27 

3.22c 

22 The homework given will not be helpful. 1 

2 

4 

5 

2.13 

2.41 

1.74 

2.11 

2.06c 

2.24 

1.73a 

2.94c,a 

23 The lecture notes will be boring. 1 

2 

4 

5 

3.19 

2.88 

2.48 

3.17 

2.93b 

1.78b,d,e 

3.00d 

3.61e 

24 The laboratory experiments were confusing. 1 

2 

4 

5 

2.64 

2.59 

2.09 

2.50 

2.60b 

2.59d 

1.48b,d 

3.39e 

25 What grade do you expect to get in this course? 1 

2 

4 

5 

1.57 

1.59 

1.45 

1.33 

1.85 

2.29 

2.08 

1.63 

 Overall Means (reversing means for questions 

21-24) 

1 

2 

4 

5 

3.70 

3.72 

4.23 

3.77 

3.69 

3.74 

4.24 

3.64 
a The mean difference between school 1 and 2 is significantly different at the p= 0.05 level.   
b The mean difference between school 1 and 4 is significantly different at the p= 0.05 level.   
c The mean difference between school 1 and 5 is significantly different at the p= 0.05 level.  

d The mean difference between school 2 and 4 is significantly different at the p= 0.05 level. 
e The mean difference between school 4 and 5 is significantly different at the p= 0.05 level. 
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The student’s expectations and experiences analyzed by school produced interesting 

results. As seen in table 17, School 4 often showed the highest or most positive means regarding 

their expectations and experiences.  Because this is a smaller magnet school with a medical 

emphasis, it is possible that students know about the teachers and classes they will take and see 

the relevance of the chemistry that they are learning.  Interestingly, the overall means did not 

change much from Q1 to Q2 for all of the schools; though, School 4 had the highest overall 

means and therefore the most positive experiences.  

Table 18 shows the overall means for student experiences compared by gender.  

Remarkably, none of the questions in this section showed statistically significant differences 

between male and female students. The complete data set is presented in Appendix B. 

Table 18: Factor Analysis of Student Experiences by Gender 

Question Gender Mean 

Q1 

Mean 

Q2 

Overall Means (reversing means for questions 21-24) M 

F 

3.57 

3.57 

3.49 

3.61 

 

Looking at the overall means for the experiences of male and female students, there were 

no major differences between the expectations and experiences of male and female students.  

Nonetheless, the overall mean experiences did increase slightly for the female students and 

decrease slightly for the male students. 

In summary, expectations and experiences seem to have the greatest differences between 

the different schools.  This makes sense, since each school and teacher would provide unique 

experiences, though the material covered should be the same.  Also, the students that expressed 

that they had more positive experiences were more likely to plan on enrolling in a second year of 

chemistry. Gender seemed to play an insignificant role when it came to student’s experiences. 
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Gender Concerns 

When considering overall gender concerns and gender equality in the chemistry 

classroom, it is perhaps helpful to consider the overall means comparing male and female 

chemistry students on the different parts of the survey.  Table 19 shows the overall means by 

gender. 

Table 19: Overall Means of Factors by Gender 

Section Gender Mean 

Q1 

Mean 

Q2 

Academic Attitude M 

F 

3.70 

3.46 

3.63 

3.45 

Perceptions M 

F 

3.70 

3.46 

3.63 

3.45 

Confidence M 

F 

3.75 

3.45 

3.65 

3.51 

Expectations and Experiences  M 

F 

3.57 

3.57 

3.49 

3.61 

 

 It is interesting to note that at the beginning of the school year (see Q1 on Table 19) male 

students taking chemistry had higher mean scores for academic attitudes, perceptions, and 

confidence, when compared to the female students in the same classes.   Male and female 

students ranked their expectations equally at the beginning of the school year.  However, by the 

end of the school year, male students saw decreases in the overall means in each of the areas, 

while female students showed increases in means in confidence and experiences and only slight 

decreases in their academic attitude and perceptions.   Generally, female students saw positive 

improvements, or no change, in all areas over the course of the school year. Nevertheless, male 

students often had a higher positive mean than the female students even though their means 

decreased. 
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Table 20 shows the distribution of male and female students and their enrollment plans. 

The raw numbers as well as the percent responses for each enrollment question are presented in 

the table below.   

Table 20: Plans to Enroll in Chemistry by Gender 

Gender 

1. Do you plan to enroll in AP 

Chemistry?  

2. Do you plan to enroll in chemistry 

at the university level?  

Yes 

%Yes 

No 

%No 

Undecided 

%Undecided 

Yes 

%Yes 

No 

%No 

Undecided 

%Undecided 

Q1 Male 

Students 

n=39* 

5 

13% 

20 

51% 

14 

36% 

5 

13.5% 

7 

19% 

25 

67.5% 

Q2 Male 

Students 

n=39** 

9 

23% 

18 

46% 

12 

31% 

4 

11% 

15 

39% 

19 

50% 

Q1 Female 

Students 

n= 69 

6 

9% 

34 

49% 

29 

42% 

9 

13% 

21 

30% 

39 

57% 

Q2 Female 

Students 

n=69 

11 

16% 

25 

36% 

33 

48% 

12 

17% 

28 

41% 

29 

42% 

*Two students did not respond to question 2. 

** One student did not respond to question 2. 

 

The number of both male and female students that planned to enroll in AP chemistry 

increased by the end of the school year. The number of male students planning to enroll in AP 

Chemistry increased by 10% while female students that made the same plans only increased 

by7%.  Five percent decreases were seen both for male students that did not plan to enroll in AP 

Chemistry and those that were undecided about enrolling in AP chemistry over the course of the 

school year. There was a 6% increase in female students that were undecided about enrolling in 

AP Chemistry; meanwhile, there was a 13% decrease in female students that said they did not 

plan to enroll in AP Chemistry.  Generally, more students were planning on enrolling in AP 

chemistry at the end of the school year compared to the beginning; however a larger number of 

students did not plan on enrolling in AP Chemistry. 
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 For student plans to enroll in University Chemistry, Table 20 shows the number of 

students that were undecided about enrolling in University Chemistry decreased.  For female 

students, 4% more planned to enroll in University Chemistry, while 11% more said they did not 

plan to enroll in University Chemistry.  The number of male students that said they did not plan 

to enroll in University Chemistry increased by 20%.  In general, a large number of students were 

undecided about enrolling in University Chemistry.  Only a small number of students planned to 

enroll in University Chemistry 

 

Plans to Enroll in a Second Chemistry Course 

One of the main aims of this study is to try to understand what factors affect a student’s 

choice to enroll in further chemistry courses beyond the first year of chemistry in high school.  

Table 21 shows the survey results for the overall student’s plan to enroll in AP Chemistry and 

University Chemistry.  The raw numbers as well as the percent responses for each choice are 

presented below. 

Table 21: Plans to Enroll in Chemistry 

Question 1. Do you plan to enroll in AP 

Chemistry? 

2. Do you plan to enroll in 

chemistry at the university 

level? 

Yes 

%Yes 

No 

%No 

Undecided 

%Undecided 

Yes 

%Yes 

No 

%No 

Undecided 

%Undecided 

Q1 (n=108*) 
*Two students did not 

respond to question 2, 

11 

10% 

54 

50% 

43 

40% 

20 

19% 

43 

40% 

45 

41% 

Q2 (n=108**) 
** One student did not 

respond to question 2. 

14 

13% 

28 

26% 

64 

61% 

16 

15% 

43 

40% 

48 

45% 

 

 At the beginning of the school year, only 10% of the PreAP Chemistry students 

responded that they planned to enroll in AP chemistry.  Some reasons students gave for planning 
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to enroll in AP chemistry were that they enjoyed a challenge, it seemed interesting or fun, and 

they wanted early college credit.  More students said they were undecided or did not plan to 

enroll in AP Chemistry, though the number of students that were undecided increased by 21% 

after they had completed the first year of chemistry.  

Those students that said that they planned to enroll in University Chemistry seemed to 

already have a good idea of what career they wanted and that they would need a University 

Chemistry course.  Some career interests for that group included jobs in the health professions, 

pharmacy, chemical engineering and biochemistry.  They also expressed confidence and a 

general enjoyment of science.  At the end of the Pre-AP Chemistry course, students that planned 

to enroll in AP Chemistry said they would need chemistry for their career and that they were 

good at chemistry.  For University Chemistry, students that felt that this course would be 

required for their career choice said they did plan on signing up. 

Students that did not plan to enroll in AP Chemistry said that they preferred other classes, 

it was too hard, and that they had no need for that class.   After the Pre-AP Chemistry course, 

these students expressed that they did not like chemistry and that they preferred to choose a 

different science class.  For University Chemistry, students that did not plan to enroll stated that 

it would be too hard, boring and that chemistry was not required for their career.   

Many students were unsure of their plans to enroll in a second year of chemistry.  Mostly, 

it was because of lack of confidence or uncertainty of their future career choice.  One student 

said they needed to see how they did in Pre-AP Chemistry first.  Many students that were unsure 

at the end of Pre-AP Chemistry seemed like they just thought it would be way too much work 

and they would have too much trouble.  Those students that were unsure about University 
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Chemistry answered in both questionnaires that it depended if the course was required for their 

career choice.  If it was necessary then they would take it, but otherwise, they would not.  One 

student that wanted to be a doctor was not sure if they would need chemistry.  This student’s 

statement lead me to wonder how many other students did not realize they would need chemistry 

in their future. 
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CHAPTER V 
 
 

CONCLUSIONS AND IMPLICATIONS 
 
 

 Concerns regarding science education worldwide and in the United States have prevailed 

since the 1980’s and many have sought reform in science education.  Recent federal programs 

have brought about research and funding in the area of Science, Technology, Engineering, and 

Math (STEM) with the purpose of understanding how to increase the number of skilled workers 

in these areas.  In order to increase the workforce in areas of science, it is necessary for science 

education at all levels to become better at developing able learners and confident thinkers.  This 

study has aimed to understand the motivation of high school students enrolled in a first year of 

chemistry in South Texas to enroll in a second year of chemistry. 

This study proposed that  a student’s learning experiences coupled with their attitudes, 

perceptions, and perceived capacity to do chemistry, also known as self-efficacy or confidence 

level, affect a student’s decisions to enroll in a second year of chemistry.  The results from this 

study are able to confirm that there are definite correlations between these factors and a student’s 

plans to enroll in AP and University Chemistry. 

Academic attitudes and intellectual curiosity are strong indicators for enrolling in a 

second year of chemistry.  Students that are academically driven and curious to understand the 

world around them are more inclined to keep studying chemistry.  Students that are confident 

problem solvers seem to be attracted to the challenge of an academically rigorous course like 

chemistry.  Also, the student’s perceived need for chemistry in their future studies and career is 
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paramount.  Those students that had already made the connection between chemistry studies and 

a possible career were more motivated to enroll in a second year of chemistry.  The question 

remains, how those academic attitudes were developed.  Before the time they were enrolled in a 

first year high school chemistry class, many of these students had already decided that they did 

not want to study more chemistry beyond the high school requirement.  Something earlier on in 

their studies had to have influenced that decision.  How did some students become so motivated 

to study science and others so discouraged by it?  When are the critical ages for developing these 

academic attitudes?  What experiences are younger students having, that are shaping these 

academic attitudes? Answering these questions, could provide further insight as to how to reach 

more students. 

The perceptions of a chemist and chemistry from the perspective of a student show how 

well that student can relate to the job of a chemist.  Those students with higher perceptions 

showed more interest in pursuing further studies in chemistry.   According to this study, these 

perceptions, coupled with the student’s chemistry self-efficacy can influence a student’s decision 

to study chemistry.  Those students with positive perceptions and high chemistry self-efficacy 

were more likely to enroll in further chemistry courses.  But, why do the chemistry perceptions 

typically decrease after the first exposure to a chemistry course?  And, can the student’s 

chemistry perceptions be impacted and if so, how?  What can be done to increase a student’s 

confidence in their ability to study chemistry?  Because so much of a student’s self-efficacy will 

rely on successful experiences in science and math correlations to science, I believe that the 

answer to these questions lies in positive experiences in science and math early on in education.  

If science lessons are confusing and not practical, students will not understand how science plays 
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such an important part of our world.  Also, I think emphasis needs to be placed on problem 

solving and critical thinking skills, which are critical to success in science learning. 

 It could be argued that a student’s lack of participation in further chemistry studies is 

attributed to the student’s lack of science skills.   Those skills developed in a first year chemistry 

course are crucial to the successful continuation in chemistry studies.  What factors directly 

impact these science skills development; teaching methods, learning environment, class size? 

While this study does show differences in the four teachers that participated, it cannot be certain 

whether the differences are due specifically to the teacher or rather to the school that this teacher 

taught at.  Students that attended chemistry at the two magnet high school campuses definitely 

showed more positive patterns towards chemistry all around and towards pursuing further 

chemistry courses.  Perhaps it was the teachers at these schools and the innovative ways they 

were teaching their course, or perhaps it is the fact that these schools focus on medically related 

elective courses and therefore draw in a particular type of student.  These schools were also 

smaller and offered less extracurricular programs than the ones offered in the traditional high 

schools.  Could these facts create an environment that is more suitable to learning?  To answer 

this question, we need to consider the way high schools are run today and the impact that magnet 

high schools have on science education and more specifically chemistry education.   

Toward this effort, more schools of this type would have to be studied.   Particular 

attention would have to be drawn to the methods used in teaching chemistry in a magnet school 

compared to regular high schools.  Would any type of magnet high school have the same impact 

or were these two particularly different due to the nature of their curriculum?  Does the size of 

the campus or extracurricular programs offered matter?  Perhaps there is a socioeconomic link 

that was not considered in the scope of this study.  How does the socioeconomic background of 
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the students attending magnet high schools compare to that of the students attending traditional 

high schools?  Looking into the answers for these questions might provide direction for new high 

schools that are being developed around the state. 

 One question yet to be addressed is what is science education like before these students 

get to high school?  Perhaps a look at the teachers and the curriculum provided in the science 

education of middle school and elementary school students would be insightful.   Stronger 

programs at these levels could provide adequate development of the attitudes and perceived 

capacity to do chemistry that are desirable.  If more students have positive, successful 

experiences in doing science early on in their academic preparation, then they will be more likely 

to continue studying science.  But are today’s elementary teachers themselves adequately 

prepared to handle this challenge?   How can stronger teacher preparation in science be built?  

Perhaps the STEM programs are already addressing some of these issues.  However, more 

research is needed to find out how confident elementary teacher feel about teaching science.  

 Lastly, the issue of gender equality was raised in this study.  Female students in this study 

reported lower academic attitudes, chemistry perceptions, and chemistry self-efficacy.  Overall, 

however, female students did have increases in all of these areas while their male peers had 

decreases.  Nevertheless, female students still did not catch up to the male students in any of 

these areas.  They did have positive increases in their experiences compared to the male students 

who saw small decreases.  While the overall differences seem small, more efforts need to be 

made toward gender equality.  One suggestion is to have concerted efforts for current female 

scientists to mentor female students, providing job shadowing opportunities as well as speaking 

to groups of female students about their personal experiences in higher level science.  Perhaps if 
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they can meet women who are successfully practicing science, girls can begin to see themselves 

in the same role. 

 In conclusion, as the demand for scientists grows in the U.S. and around the world, 

efforts must be continued to motivate students to study chemistry.  Help is needed at all levels of 

science education to foster good attitudes and perceptions about chemistry and raise chemistry 

self-efficacy.  Providing positive experiences in appropriate learning environments, that meet the 

expectations of today’s young people, can help to create problem solvers and creative thinkers 

that are driven to continue in this course of study.  Questions still remain about how confident 

elementary educators are with science education, as well as how to develop programs to 

adequately prepare current and future elementary teachers to teach science and early chemistry 

concepts.  Questions also linger regarding the impact that different learning environments, such 

as magnet schools and smaller class sizes, might have on motivating students.  Answering these 

types of questions could give us a better understanding of what needs to be done next.
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QUESTIONNAIRES AND FORMS 

Recruitment Email to Chemistry Teachers  
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Recruitment Email to Chemistry Administrators 
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Teacher Informed Consent Form 
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Page 2 
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Chemistry Teacher Survey 
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Student Informed Consent Form 
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Participant Information Sheet 
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Questionnaire 1 

 

 



www.manaraa.com

 

63 
 

 



www.manaraa.com

 

64 
 

 



www.manaraa.com

 

65 
 

 
 



www.manaraa.com

 

66 
 

Questionnaire 2 
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APPENDIX B 

 
 

COMPLETE DATA TABLES 
 

Table 1: Teacher Experience 

School Teaching 

experience 

(years) 

Years 

with 

district 

Courses taught Common practices and strategies 

1 4 4 Chemistry 

Pre-AP Chemistry 

Lectures, Discussions, Learning 

Groups 

2 5 5 Chemistry 

Pre-AP Chemistry 

AP Chemistry 

No response given. 

4 20 6 Chemistry 

 Pre-AP Chemistry 

AP Chemistry 

Integrated Physics    

   and Chemistry 

No response given. 

5 4 4 Chemistry 

 Pre-AP Chemistry 

No response given. 

 

Table 2: Student Demographics 

School Female Male 9
th

 grade 10
th

 grade 11
th

 grade 12
th

 grade totals 

1 30 18 0 48 0 0 48 

2 11 6 0 17 0 0 17 

4 17 8 1 22 2 0 25 

5 11 7 1 17 0 0 18 

Total 

sample 

69 39 2 104 2 0 n=108 
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Academic Attitudes 

 

Table 3: Factor Analysis of Academic Attitudes and plans to enroll in AP Chemistry 

 Question Enroll in AP 

Chemistry 

Mean 

Q1 

Mean 

Q2 

1 I have a lot of intellectual curiosity. 

 

Yes 

No 

Undecided 

4.13
b
 

3.64 

3.58
b
 

4.00 

4.10 

3.69 

2 I’m not particularly interested in most academic 

subjects. 

Yes 

No 

Undecided 

2.11
b
 

2.36 

2.79
 b
 

2.21 

2.60 

2.73 

3 I am good at combining ideas in ways that 

others have not tried. 

Yes 

No 

Undecided 

3.35 

3.09 

2.90 

3.55 

3.30 

3.09 

4 I am good at most academic subjects. Yes 

No 

Undecided 

4.15 

4.00 

3.79 

4.02 

3.60 

3.96 

5 I hate studying many academic subjects. Yes 

No 

Undecided 

2.76 

3.09 

3.09 

2.91 

3.05 

3.02 

6 I learn quickly in most academic subjects. Yes 

No 

Undecided 

4.09 

3.27 

3.49 

3.93 

3.75 

3.67 

7 I get good marks in most academic subjects. Yes 

No 

Undecided 

4.20 

3.82 

4.02 

4.00 

3.68 

3.89 

8 I have trouble with most academic subjects. Yes 

No 

Undecided 

1.81 

1.80 

2.23 

2.19 

2.45 

2.04 

9 I can often see better ways of doing routine 

tasks. 

Yes 

No 

Undecided 

3.46 

2.82 

3.36 

3.68
b
 

3.35 

3.22
b
 

10 I enjoy doing work for most academic subjects. Yes 

No 

Undecided 

3.02 

2.45 

2.98 

3.14 

2.55 

2.80 

11 I plan to pursue a course of study in college 

where knowledge of chemistry is beneficial. 

Yes 

No 

Undecided 

3.48 

2.82 

2.84 

3.88
a,b

 

2.50
a 

2.93
b 

 Overall means for academic attitudes (reversing 

questions 2, 5 and 8) 

Yes 

No 

Undecided 

3.75 

3.33 

3.35 

3.72 

3.34 

3.41 
a  The mean difference between yes and no is significant at the p = 0.05 level. 
b  The mean difference between yes and undecided is significant at the p = 0.05 level. 
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Table 4: Factor Analysis of Student Academic Attitudes and plans to enroll in University 

Chemistry 

 Question Enroll in 

University 

Chemistry 

Mean 

Q1 

Mean 

Q2 

1 I have a lot of intellectual curiosity. 

 

 

Yes 

No 

Undecided 

4.14
a 

3.14
a,c

 

3.89
c 

3.98 

3.81 

3.83 

2 I’m not particularly interested in most 

academic subjects. 

Yes 

No 

Undecided 

1.79
a,b

 

3.07
a 

2.55
b 

2.49 

2.38 

2.56 

3 I am good at combining ideas in ways that 

others have not tried. 

Yes 

No 

Undecided 

3.30 

2.93 

3.13 

3.55
a
 

2.69
a
 

3.31 

4 I am good at most academic subjects. Yes 

No 

Undecided 

3.93 

3.71 

4.05 

4.02 

3.75 

3.88 

5 I hate studying many academic subjects. Yes 

No 

Undecided 

2.36
a,b

 

3.50
a 

3.03
b 

2.56
a,b

 

3.44
a 

3.23
b 

6 I learn quickly in most academic subjects. Yes 

No 

Undecided 

3.86 

3.36 

3.81 

3.86 

3.69 

3.75 

7 I get good marks in most academic subjects. Yes 

No 

Undecided 

4.18 

3.93 

4.06 

4.05 

3.81 

3.79 

8 I have trouble with most academic subjects. Yes 

No 

Undecided 

2.00 

2.14 

1.94 

2.02 

2.31 

2.27 

9 I can often see better ways of doing routine 

tasks. 

Yes 

No 

Undecided 

3.44 

2.86 

3.41 

3.37 

3.06 

3.56 

10 I enjoy doing work for most academic 

subjects. 

Yes 

No 

Undecided 

3.46
a,b

 

2.43
a 

2.83
b
 

3.07 

2.50 

2.83 

11 I plan to pursue a course of study in college 

where knowledge of chemistry is beneficial. 

Yes 

No 

Undecided 

3.93
a,b

 

2.29
a 

2.97
b 

4.14
a,b

 

1.75
a 

2.96
b 

 Overall means for academic attitudes 

(reversing questions 2, 5 and 8) 

Yes 

No 

Undecided 

3.83 

3.09 

3.51 

3.72 

3.18 

3.44 
a  The mean difference between yes and no is significant at the p = 0.05 level. 
b  The mean difference between yes and undecided is significant at the p = 0.05 level. 
c The mean difference between no and undecided is significant at the p = 0.05 level 

 



www.manaraa.com

 

74 
 

 

Table 5: Factor Analysis of Student Academic Attitude by School 

 Question school Mean 

Q1 

Mean 

Q2 

1 I have a lot of intellectual curiosity. 1 

2 

4 

5 

3.73 

3.65 

4.08 

4.11 

3.75
 a
 

3.76 

3.84 

4.44
 a
 

2 I’m not particularly interested in most academic 

subjects. 

1 

2 

4 

5 

2.60 

2.59 

2.28 

1.89 

2.42 

2.94 

2.60 

2.17 

3 I am good at combining ideas in ways that others 

have not tried. 

1 

2 

4 

5 

3.06 

2.94 

3.20 

3.50 

3.29 

2.82 

3.56 

3.47 

4 I am good at most academic subjects. 1 

2 

4 

5 

4.04 

3.59 

3.92 

4.35 

3.96 

3.53 

3.88 

4.22 

5 I hate studying many academic subjects. 1 

2 

4 

5 

3.06 

3.12 

2.64 

2.78 

2.98 

3.47 

2.92 

2.61 

6 I learn quickly in most academic subjects. 1 

2 

4 

5 

3.56
a
 

3.47 

4.04 

4.22
 a
 

3.75 

3.65 

3.72 

4.11 

7 I get good marks in most academic subjects. 1 

2 

4 

5 

4.08 

3.94 

4.04 

4.33 

4.10
 a
 

3.44 

3.56 

4.22
 a
 

8 I have trouble with most academic subjects. 1 

2 

4 

5 

1.81
a 

2.71
b 

2.16 

1.50
a,b 

1.98
a
 

2.76
b
 

2.48 

1.72
a,b 

9 I can often see better ways of doing routine tasks. 1 

2 

4 

5 

3.30 

3.00 

3.60 

3.47 

3.35 

3.00 

3.71 

3.61 

10 I enjoy doing work for most academic subjects. 1 

2 

4 

5 

2.83 

2.76 

3.16 

3.11 

2.81 

2.53 

3.32 

2.83 

11 I plan to pursue a course of study in college 

where knowledge of chemistry is beneficial. 

1 

2 

2.79
 a
 

3.00 

2.77
 a
 

3.00 
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4 

5 

3.48 

3.83
 a
 

3.60 

4.17
 a
 

 Overall mean academic attitudes by school 

(reversing questions 2, 5 and 8) 

1 

2 

4 

5 

3.45 

3.27 

3.68 

3.89 

3.49 

3.14 

3.56 

3.87 
a  The mean difference between school 1 and 5 is significant at the p = 0.05 level. 
b  The mean difference between school 2 and 5 is significant at the p = 0.05 level. 

 

Table 6: Factor Analysis of Student Academic Attitude by gender 

 Question Gender Mean 

Q1 

Mean 

Q2 

1 I have a lot of intellectual curiosity. M 

F 

4.00 

3.78 

4.00 

3.83 

2 I’m not particularly interested in most 

academic subjects. 

M 

F 

2.46 

2.38 

2.36 

2.58 

3 I am good at combining ideas in ways that 

others have not tried. 

M 

F 

3.36 

3.03 

3.29 

3.32 

4 I am good at most academic subjects. M 

F 

4.15 

3.90 

4.10 

3.81 

5 I hate studying many academic subjects. M 

F 

2.92 

2.93 

3.13 

2.90 

6 I learn quickly in most academic subjects. M 

F 

3.95 

3.67 

4.05* 

3.64* 

7 I get good marks in most academic subjects. M 

F 

4.23 

4.01 

3.95 

3.87 

8 I have trouble with most academic subjects. M 

F 

1.66* 

2.16* 

2.00 

2.28 

9 I can often see better ways of doing routine 

tasks. 

M 

F 

3.64* 

3.18* 

3.68* 

3.28* 

10 I enjoy doing work for most academic 

subjects. 

M 

F 

3.05 

2.88 

2.85 

2.91 

11 I plan to pursue a course of study in college 

where knowledge of chemistry is beneficial. 

M 

F 

3.31 

3.07 

3.51 

3.07 

 Overall mean academic attitudes by gender 

(reversing questions 2, 5 and 8) 

M 

F 

3.70 

3.46 

3.63 

3.45 

* The mean difference between male and female students is significantly different at the p=0.05 level. 
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Perceptions 

 

Table 7: Factor Analysis of Student Perceptions and Plans to Enroll in AP Chemistry 

 Question Enroll in AP 

Chemistry 

Mean 

Q1 

Mean 

Q2 

1 Chemists 

Socially aware……Unaware 

Yes 

No  

Undecided 

5.04 

4.55 

4.88 

5.21 

4.70 

4.62 

2 Chemists 

Environmentally 

Aware……Unaware 

Yes 

No  

Undecided 

5.68 

6.00 

6.00 

6.02 

5.35 

5.58 

3 Chemists 

Flexible ideas……Fixed ideas 

Yes 

No  

Undecided 

4.79 

4.64 

4.77 

4.98 

4.55 

4.56 

4 Chemists 

Care about the effects of their 

results…….only care about their 

results 

Yes 

No  

Undecided 

5.72 

5.36 

5.86 

5.83 

5.90 

5.64 

5 Chemists 

Imaginative……Unimaginative 

Yes 

No  

Undecided 

5.13 

5.55 

5.56 

5.32 

4.85 

5.11 

6 Chemists 

Friendly……Unfriendly 

 

Yes 

No  

Undecided 

4.96 

4.64 

4.93 

4.98 

5.05 

4.55 

7 Chemists 

Inquisitive…….Indifferent 

Yes 

No  

Undecided 

5.12 

4.45 

5.35 

5.43
b 

5.40
c 

4.49
b,c

 

8 Chemists 

Patient…..Impatient 

Yes 

No  

Undecided 

3.72 

2.73 

3.88 

5.31 

5.35 

5.32 

9 Chemists 

Athletic……..Unfit 

Yes 

No 

Undecided 

3.72 

2.73 

3.88 

4.21
b 

3.90 

3.42
b 

10 Chemistry research 

Helps people…….Harms people 

Yes 

No 

Undecided 

5.98 

6.18 

6.07 

5.76 

5.65 

5.67 

11 Chemistry Research 

Increases quality of 

life…….Decreases quality of life 

Yes 

No 

Undecided 

5.89 

5.73 

5.72 

6.05
b 

5.85 

5.22
b 

12 Chemistry Research  

Solves problems……Creates 

Yes 

No 

5.70 

5.55 

5.93 

5.80 
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problems Undecided 5.72 5.27 

13 Chemistry Research 

Advances society……. Causes 

society to decline 

Yes 

No 

Undecided 

5.96 

6.09 

5.67 

6.23
b 

5.90 

5.57
b 

14 Science documentaries 

Enjoyable……Boring 

Yes 

No 

Undecided 

4.55 

3.27 

4.49 

4.32 

4.10 

4.89 

15 Chemistry Web Sites 

Interesting…….Boring 

Yes 

No 

Undecided 

4.21 

3.00 

4.19 

4.05 

3.20 

3.98 

16 Chemistry Jobs 

Challenging…….Easy 

Yes 

No 

Undecided 

5.70
a 

6.55
a
 

5.84 

5.67 

6.30 

5.91 

17 Chemistry Jobs 

Varied……Repetitive 

Yes 

No 

Undecided 

4.89 

4.82 

5.09 

5.42 

5.35 

4.80 

18 Chemistry Jobs 

Interesting…….Boring 

Yes 

No 

Undecided 

5.38 

4.18 

5.12 

5.58
b 

4.55 

4.61
b 

19 Chemistry Jobs 

Satisfying…….Unsatisfying 

Yes 

No 

Undecided 

5.15 

4.45 

4.63 

5.21
a,b 

4.05
a 

4.20
b 

20 Chemistry Jobs 

Exciting…….Tedious 

Yes 

No 

Undecided 

4.85 

4.27 

4.74 

5.09
a,b 

4.05
a 

4.18
b 

21 Talking to My Friends about 

Chemistry 

Interesting……..Boring 

Yes 

No 

Undecided 

3.55 

2.45 

3.47 

3.77 

2.90 

3.24 

22 Science Fiction Movies 

Interesting……..Boring 

Yes 

No 

Undecided 

5.19 

4.91 

5.53 

5.26 

5.20 

5.24 

 Overall means Yes 

No 

Undecided 

5.04 

4.64 

5.06 

5.26 

4.91 

4.82 
a  The mean difference between yes and no is significant at the p = 0.05 level. 
b  The mean difference between yes and undecided is significant at the p = 0.05 level. 
c  The mean difference between no and undecided is significant at the p= 0.05 level 
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Table 8: Factor Analysis of Student Perceptions and Plans to Enroll in University Chemistry 

 Question Enroll in 

University 

Chemistry 

Mean 

Q1 

Mean 

Q2 

1 Chemists 

Socially aware……Unaware 

Yes 

No 

Undecided 

4.82 

4.57 

5.05 

5.17 

4.44 

4.77 

2 Chemists 

Environmentally Aware……Unaware 

Yes 

No 

Undecided 

5.82 

5.79 

5.86 

5.93 

5.19 

5.71 

3 Chemists 

Flexible ideas……Fixed ideas 

Yes 

No 

Undecided 

5.04 

4.14 

4.81 

4.84 

4.13 

4.83 

4 Chemists 

Care about the effects of their 

results…….only care about their results 

Yes 

No 

Undecided 

5.86
a 

4.14
a,c

 

6.05
c 

5.86 

5.69 

5.70 

5 Chemists 

Imaginative……Unimaginative 

Yes 

No 

Undecided 

5.46 

5.07 

5.37 

5.00 

4.56 

5.45 

6 Chemists 

Friendly……Unfriendly 

 

Yes 

No 

Undecided 

5.07
a 

3.93
a,c

 

5.13
c 

4.72 

4.93 

4.85 

7 Chemists 

Inquisitive…….Indifferent 

Yes 

No  

Undecided 

5.41 

4.43 

5.24 

5.21 

4.94 

4.91 

8 Chemists 

Patient…..Impatient 

Yes 

No  

Undecided 

5.93 

4.86 

5.48 

5.62 

5.38 

5.02 

9 Chemists 

Athletic……..Unfit 

Yes 

No 

Undecided 

3.68 

2.57
c
 

3.95
c 

3.74 

3.56 

3.98 

10 Chemistry research 

Helps people…….Harms people 

Yes 

No  

Undecided 

5.82 

6.14 

6.10 

5.72 

5.19 

5.89 

11 Chemistry Research 

Increases quality of life…….Decreases 

quality of life 

Yes 

No  

Undecided 

5.79 

5.93 

5.84 

5.53 

5.50 

5.85 

12 Chemistry Research  

Solves problems……Creates problems 

Yes 

No 

Undecided 

5.96
a 

5.00
a
 

5.75 

5.71 

5.25 

5.69 

13 Chemistry Research 

Advances society……. Causes society to 

decline 

Yes 

No  

Undecided 

5.93 

5.71 

5.87 

5.90 

5.50 

6.02 
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14 Science documentaries 

Enjoyable……Boring 

Yes 

No 

Undecided 

4.96
a 

2.86
a,c 

4.48
c 

5.42 

2.94 

4.26 

15 Chemistry Web Sites 

Interesting…….Boring 

Yes 

No 

Undecided 

4.89
a 

2.86
a,c 

4.02
c 

4.40
a
 

2.63
a
 

3.79 

16 Chemistry Jobs 

Challenging…….Easy 

Yes 

No  

Undecided 

5.68 

6.14 

5.81 

5.93 

6.00 

5.85 

17 Chemistry Jobs 

Varied……Repetitive 

Yes 

No  

Undecided 

4.79 

4.57 

5.14 

5.26 

4.94 

5.15 

18 Chemistry Jobs 

Interesting…….Boring 

Yes 

No 

Undecided 

5.93
a 

3.29
a,c 

5.21
c 

5.67
a,b 

3.81
a 

4.83
b 

19 Chemistry Jobs 

Satisfying…….Unsatisfying 

Yes 

No 

Undecided 

5.64
a,b 

4.00
a 

4.75
b 

5.05
a 

3.75
a
 

4.48 

20 Chemistry Jobs 

Exciting…….Tedious 

Yes 

No 

Undecided 

5.32
a 

3.07
a,c 

4.84
c 

4.95
a 

3.50
a
 

4.50 

21 Talking to My Friends about Chemistry 

Interesting……..Boring 

Yes 

No 

Undecided 

4.32
a 

1.57
a,c 

3.43
c 

4.05
a
 

2.19
a
 

3.25 

22 Science Fiction Movies 

Interesting……..Boring 

Yes 

No 

Undecided 

5.54 

4.50 

5.37 

5.67
a 

4.31
a
 

5.13 

 Overall means Yes 

No 

Undecided 

5.35 

4.32 

5.16 

5.24 

4.47 

5.00 
a  The mean difference between yes and no is significant at the p = 0.05 level. 
b  The mean difference between yes and undecided is significant at the p = 0.05 level. 
c  The mean difference between no and undecided is significant at the p= 0.05 level 
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Table 9: Factor Analysis of Student Perceptions by School 

 Question School Mean 

Q1 

Mean 

Q2 

1 Chemists 

Socially aware……Unaware 

1 

2 

4 

5 

4.73 

4.82 

5.36 

4.94 

4.52
 a
 

4.63 

5.48
 a
 

5.17 

2 Chemists 

Environmentally Aware……Unaware 

1 

2 

4 

5 

5.88 

5.53 

6.04 

5.76 

5.63 

5.41 

5.96 

5.89 

3 Chemists 

Flexible ideas……Fixed ideas 

1 

2 

4 

5 

4.48
a
 

4.24 

5.52
a
 

5.00 

4.58 

4.35 

5.17 

4.83 

4 Chemists 

Care about the effects of their 

results…….only care about their results 

1 

2 

4 

5 

5.83 

5.29 

5.96 

5.59 

5.83 

5.47 

5.71 

5.94 

5 Chemists 

Imaginative……Unimaginative 

1 

2 

4 

5 

5.27 

4.88 

5.76 

5.41 

4.90 

4.81 

5.79 

5.22 

6 Chemists 

Friendly……Unfriendly 

 

1 

2 

4 

5 

4.83 

4.76 

5.40 

4.59 

4.73 

4.71 

5.09 

4.78 

7 Chemists 

Inquisitive…….Indifferent 

1 

2 

4 

5 

5.19 

4.65 

5.29 

5.29 

4.79 

4.94 

5.21 

5.50 

8 Chemists 

Patient…..Impatient 

1 

2 

4 

5 

5.38 

5.47 

5.67 

5.69 

5.58 

5.18 

4.91 

5.28 

9 Chemists 

Athletic……..Unfit 

1 

2 

4 

5 

3.46 

4.06 

3.88 

3.65 

3.67 

4.00 

4.25 

3.50 
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10 Chemistry research 

Helps people…….Harms people 

1 

2 

4 

5 

5.96 

5.76 

6.40 

6.00 

5.79 

5.53 

5.83 

5.44 

11 Chemistry Research 

Increases quality of life…….Decreases 

quality of life 

1 

2 

4 

5 

5.63 

5.53 

5.92 

6.41 

5.54 

5.35 

5.96 

5.89 

12 Chemistry Research  

Solves problems……Creates problems 

1 

2 

4 

5 

5.71 

5.29 

5.92 

5.71 

5.55 

5.00 

6.04 

5.89 

13 Chemistry Research 

Advances society……. Causes society to 

decline 

1 

2 

4 

5 

5.63 

5.47
d
 

6.20 

6.41
d 

5.83 

5.47 

6.20 

6.06 

14 Science documentaries 

Enjoyable……Boring 

1 

2 

4 

5 

4.08 

4.18 

5.16 

4.35 

3.94 

6.06 

4.71 

4.35 

15 Chemistry Web Sites 

Interesting…….Boring 

1 

2 

4 

5 

3.67
 a
 

3.47
c
 

4.92
a,c

 

4.59 

3.65 

3.35 

4.36 

4.22 

16 Chemistry Jobs 

Challenging…….Easy 

1 

2 

4 

5 

5.75 

6.00 

5.88 

5.88 

5.94 

6.18
c,d

 

5.36
c 

6.22
d 

17 Chemistry Jobs 

Varied……Repetative 

1 

2 

4 

5 

5.02 

4.76 

5.08 

4.82 

4.90 

5.47 

5.40 

5.17 

18 Chemistry Jobs 

Interesting…….Boring 

1 

2 

4 

5 

5.13 

4.59 

5.52 

5.24 

4.55
b 

4.53 

5.52 

5.83
b 

19 Chemistry Jobs 

Satisfying…….Unsatisfying 

1 

2 

4 

5 

4.54 

4.76 

5.32 

5.24 

4.15
a
 

4.29 

5.36
a
 

4.89 
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20 Chemistry Jobs 

Exciting…….Tedious 

1 

2 

4 

5 

4.63 

4.53 

5.20 

4.65 

4.25
a
 

4.06 

5.32
a
 

4.56 

21 Talking to My Friends about Chemistry 

Interesting……..Boring 

1 

2 

4 

5 

3.25 

3.18 

3.84 

3.41 

3.04 

2.88 

4.08 

3.83 

22 Science Fiction Movies 

Interesting……..Boring 

1 

2 

4 

5 

5.10 

4.59 

5.76 

5.88 

4.88 

4.94 

5.68 

5.89 

 Overall means 1 

2 

4 

5 

4.96 

4.81 

5.45 

5.21 

4.83 

4.85 

5.34 

5.17 
a The mean difference between school 1 and 4 is significantly different at the p= 0.05 level.   
b The mean difference between school 1 and 5 is significantly different at the p= 0.05 level.   
c The mean difference between school 2 and 4 is significantly different at the p= 0.05 level.  

d The mean difference between school 2 and 5 is significantly different at the p= 0.05 level. 

 

 

Table 10: Factor Analysis of Student Perceptions by Gender 

 Question gender Mean 

Q1 

Mean 

Q2 

1 Chemists 

Socially aware……Unaware 

M 

F 

4.90 

4.94 

4.67 

4.99 

2 Chemists 

Environmentally Aware……Unaware 

M 

F 

5.69 

5.93 

5.64 

5.75 

3 Chemists 

Flexible ideas……Fixed ideas 

M 

F 

4.79 

4.75 

4.56 

4.81 

4 Chemists 

Care about the effects of their 

results…….only care about their results 

M 

F 

5.74 

5.74 

5.41* 

5.97* 

5 Chemists 

Imaginative……Unimaginative 

M 

F 

5.21 

5.43 

4.92 

5.27 

6 Chemists 

Friendly……Unfriendly 

M 

F 

4.87 

4.94 

4.87 

4.78 

7 Chemists 

Inquisitive…….Indifferent 

M 

F 

5.03 

5.21 

4.90 

5.10 

8 Chemists 

Patient…..Impatient 

M 

F 

5.05* 

5.75* 

5.08 

5.46 
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9 Chemists 

Athletic……..Unfit 

M 

F 

3.74 

3.65 

3.85 

3.81 

10 Chemistry research 

Helps people…….Harms people 

M 

F 

6.13 

5.99 

5.41 

5.87 

11 Chemistry Research 

Increases quality of life…….Decreases 

quality of life 

M 

F 

5.69 

5.87 

5.85 

5.57 

12 Chemistry Research  

Solves problems……Creates problems 

M 

F 

5.62 

5.74 

5.69 

5.60 

13 Chemistry Research 

Advances society……. Causes society to 

decline 

M 

F 

6.23* 

5.65* 

6.00 

5.84 

14 Science documentaries 

Enjoyable……Boring 

M 

F 

4.62 

4.26 

5.33 

4.04 

15 Chemistry Web Sites 

Interesting…….Boring 

M 

F 

3.85 

4.21 

3.69 

3.96 

16 Chemistry Jobs 

Challenging…….Easy 

M 

F 

5.79 

5.87 

5.82 

5.93 

17 Chemistry Jobs 

Varied……Repetitive 

M 

F 

4.87 

5.01 

4.77* 

5.36* 

18 Chemistry Jobs 

Interesting…….Boring 

M 

F 

5.31 

5.06 

4.90 

5.04 

19 Chemistry Jobs 

Satisfying…….Unsatisfying 

M 

F 

4.87 

4.87 

4.51 

4.61 

20 Chemistry Jobs 

Exciting…….Tedious 

M 

F 

4.72 

4.76 

4.28 

4.65 

21 Talking to My Friends about Chemistry 

Interesting……..Boring 

M 

F 

3.33 

3.44 

3.31 

3.43 

22 Science Fiction Movies 

Interesting……..Boring 

M 

F 

5.74 

5.04 

5.69 

4.99 

 Overall Means M 

F 

5.08 

5.10 

4.96 

5.04 
* The mean difference between male and female students is significantly different at the p=0.05 level. 
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Confidence 

 

Table 11: Factor Analysis of Student Confidence and Plans to Enroll in AP Chemistry 

 Question Enroll in 

AP 

Chemistry 

Mean 

Q1 

Mean 

Q2 

1 Achieving a passing grade on a safety quiz. Yes 

No 

Undecided 

4.67 

4.09 

4.30 

4.81 

4.65 

4.64 

2 Reading the procedures for an experiment and 

conducting the experiment without guidance. 

Yes 

No 

Undecided 

4.06
a,b

 

2.64
a 

3.42
b 

4.09
 b
 

3.55 

3.62
 b
 

3 Designing and conducting a chemistry experiment. Yes 

No 

Undecided 

3.55
b
 

3.09 

2.93
b 

3.26 

3.05 

2.91 

4 Tutoring another student in a first year chemistry 

course. 

Yes 

No 

Undecided 

3.02
b
 

2.73 

2.35
b 

3.33
 b
 

2.60 

2.67
 b
 

5 Determining what answer is required from a written 

description of a chemistry problem. 

Yes 

No 

Undecided 

3.30 

3.00 

3.09 

3.63
 b
 

3.15 

3.07
 b
 

6 Ensuring the data obtained from an experiment is 

accurate. 

Yes 

No 

Undecided 

3.96
b
 

3.73 

3.44
b 

4.00
 a,b

 

3.25
a 

3.36
b
 

7 Proposing a meaningful question that could be 

answered experimentally 

Yes 

No 

Undecided 

3.65 

3.73 

3.35 

3.40 

3.65 

3.18 

8 Explaining something that you learned in this 

chemistry course to another person. 

Yes 

No 

Undecided 

4.07 

3.64 

3.58 

4.14
b
 

3.60 

3.51
b
 

9 Choosing an appropriate formula to solve a 

chemistry problem. 

Yes 

No 

Undecided 

3.80 

3.18 

3.56 

3.88
b
 

3.55 

3.22
b
 

10 Knowing how to convert the data obtained in a 

chemistry experiment into a result. 

Yes 

No 

Undecided 

3.78
a,b

 

2.91
a 

3.26
b 

3.91
b
 

3.55 

3.31
b 

11 After reading an article about a chemistry 

experiment, writing a summary of the main points. 

Yes 

No 

Undecided 

3.69 

3.18 

3.28 

3.56 

3.15 

3.20 

12 Learning chemistry concepts. Yes 

No 

Undecided 

3.76 

3.82 

3.58 

3.86 

3.55 

3.44 

13 Determining the appropriate units for a result 

determined using a formula. 

Yes 

No 

Undecided 

3.68 

3.45 

3.37 

4.10
b
 

3.58 

3.40
b
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14 Writing up the experimental procedures in a lab 

report. 

Yes 

No 

Undecided 

3.70 

3.73 

3.47 

3.84 

3.75 

3.43 

15 After watching a television documentary dealing 

with some aspect of chemistry, writing a summary of 

its main points 

Yes 

No 

Undecided 

3.53 

2.91 

2.98 

3.51 

2.95 

3.29 

16 Achieving a passing grade in an AP Chemistry 

course. 

Yes 

No 

Undecided 

4.24 

3.55 

3.88 

4.00
a
 

3.15
a
 

3.51 

17 Applying theory learned in a lecture for a laboratory 

experiment. 

Yes 

No 

Undecided 

3.78 

3.18 

3.35 

3.72
b
 

3.53 

3.18
b
 

18 Writing up the results section in a laboratory report. Yes 

No 

Undecided 

3.80 

3.45 

3.63 

3.81
b
 

3.39 

3.20
b
 

19 After listening to a public lecture regarding some 

chemistry topic, explaining its main ideas to another 

person. 

Yes 

No 

Undecided 

3.57 

3.09 

3.00 

3.47 

3.30 

3.27 

 Overall means Yes 

No 

Undecided 

3.77 

3.32 

3.36 

3.81 

3.42 

3.34 
a  The mean difference between yes and no is significant at the p < 0.05 level. 
b  The mean difference between yes and undecided is significant at the p < 0.05 level. 
c The mean difference between no and undecided is significant at the p< 0.05 level 

 

 

Table 12: Factor Analysis of Student Confidence and Plans to Enroll in University Chemistry 

 Question Enroll in 

University 

Chemistry 

Mean 

Q1 

Mean 

Q2 

1 Achieving a passing grade on a safety 

quiz. 

Yes 

No 

Undecided 

4.54 

4.29 

4.45 

4.77 

4.44 

4.77 

2 Reading the procedures for an 

experiment and conducting the 

experiment without guidance. 

Yes 

No 

Undecided 

4.00
a
 

2.93
 a
 

3.67 

4.00 

3.44 

3.73 

3 Designing and conducting a chemistry 

experiment. 

Yes 

No 

Undecided 

3.36 

2.57 

3.33 

3.12 

2.94 

3.10 

4 Tutoring another student in a first year 

chemistry course. 

Yes 

No 

Undecided 

3.14
 a
 

1.79
 a,c

 

2.78
 c
 

3.24 

2.44 

2.79 

5 Determining what answer is required 

from a written description of a chemistry 

problem. 

Yes 

No 

Undecided 

3.39
 a
 

2.43
 a,c

 

3.27
 c
 

3.58
a
 

2.63
a
 

3.29 
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6 Ensuring the data obtained from an 

experiment is accurate. 

Yes 

No 

Undecided 

3.93 

3.36 

3.72 

3.93
b
 

3.25 

3.40
b 

7 Proposing a meaningful question that 

could be answered experimentally 

Yes 

No 

Undecided 

3.61 

3.07 

3.63 

3.49 

3.31 

3.25 

8 Explaining something that you learned in 

this chemistry course to another person. 

Yes 

No 

Undecided 

4.21 

3.64 

3.75 

4.05 

3.38 

3.67 

9 Choosing an appropriate formula to solve 

a chemistry problem. 

Yes 

No 

Undecided 

3.93 

3.50 

3.53 

3.86 

3.19 

3.38 

10 Knowing how to convert the data 

obtained in a chemistry experiment into a 

result. 

Yes 

No 

Undecided 

3.86 

3.07 

3.41 

3.98
a,b

 

3.19
a 

3.38
b 

11 After reading an article about a chemistry 

experiment, writing a summary of the 

main points. 

Yes 

No 

Undecided 

3.89
a
 

2.71
a
 

3.47 

3.70
a
 

2.69
a
 

3.25 

12 Learning chemistry concepts. Yes 

No 

Undecided 

4.04
a
 

3.36
a
 

3.64 

3.84 

3.38 

3.54 

13 Determining the appropriate units for a 

result determined using a formula. 

Yes 

No 

Undecided 

3.89 

3.36 

3.43 

3.83 

3.31 

3.72 

14 Writing up the experimental procedures 

in a lab report. 

Yes 

No 

Undecided 

3.57 

3.21 

3.73 

3.81 

3.27 

3.65 

15 After watching a television documentary 

dealing with some aspect of chemistry, 

writing a summary of its main points 

Yes 

No 

Undecided 

3.44 

2.57 

3.33 

3.42 

2.88 

3.40 

16 Achieving a passing grade in an AP 

Chemistry course. 

Yes 

No 

Undecided 

4.14 

3.57 

4.05 

3.91
a 

2.88
a,c

 

3.65
c 

17 Applying theory learned in a lecture for a 

laboratory experiment. 

Yes 

No 

Undecided 

3.68 

3.07 

3.61 

3.79
b
 

3.20 

3.25
b 

18 Writing up the results section in a 

laboratory report. 

Yes 

No 

Undecided 

3.86 

3.71 

3.63 

3.70
a 

2.73
a,c

 

3.50
c 

19 After listening to a public lecture 

regarding some chemistry topic, 

explaining its main ideas to another 

person. 

Yes 

No 

Undecided 

2.50
a,b

 

3.61
a 

3.33
b 

3.58 

3.31 

3.15 

 Overall means Yes 

No 

Undecided 

3.74 

3.15 

3.57 

3.77 

3.15 

3.47 
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a  The mean difference between yes and no is significant at the p = 0.05 level. 
b  The mean difference between yes and undecided is significant at the p = 0.05 level. 
c  The mean difference between no and undecided is significant at the p= 0.05 level 

 

 

 

Table 13: Factor Analysis of Student Confidence by School 

 Question school Mean 

Q1 

Mean 

Q2 

1 Achieving a passing grade on a safety quiz. 1 

2 

4 

5 

4.50 

4.47 

4.24 

4.67 

4.79 

4.47 

4.64 

4.83 

2 Reading the procedures for an experiment and 

conducting the experiment without guidance. 

1 

2 

4 

5 

3.42  

3.59 

3.88 

4.06 

3.56
 c 

 

3.47
 e
 

4.04 

4.39
 c, e

 

3 Designing and conducting a chemistry 

experiment. 

1 

2 

4 

5 

3.04 

3.12 

3.56 

3.53 

2.96 

2.88 

3.28 

3.28 

4 Tutoring another student in a first year chemistry 

course. 

1 

2 

4 

5 

2.54 

2.12
 d
 

3.16
 d
 

3.17 

2.63
 b
 

2.35
 e
 

3.46
 b
 

3.50
 e
 

5 Determining what answer is required from a 

written description of a chemistry problem. 

1 

2 

4 

5 

3.02 

3.06 

3.56 

3.22 

3.10 

3.06 

3.72 

3.50 

6 Ensuring the data obtained from an experiment is 

accurate. 

1 

2 

4 

5 

3.71 

3.35 

3.96 

3.83 

3.50 

2.88
 d,e

 

4.08
 d
 

3.83
 e
 

7 Proposing a meaningful question that could be 

answered experimentally 

1 

2 

4 

5 

3.60 

3.24 

3.72 

3.39 

3.42 

2.71 

3.52 

3.56 

8 Explaining something that you learned in this 

chemistry course to another person. 

1 

2 

4 

5 

3.85 

3.53 

4.00 

3.83 

3.77 

3.12
 e
 

3.92 

4.22
 e
 

9 Choosing an appropriate formula to solve a 

chemistry problem. 

1 

2 

4 

5 

3.58
 c
 

3.18
 d
 

4.12
 d
 

3.56
 c
 

3.25
 c
 

3.29
 d
 

3.88
 d
 

4.11
 c
 

10 Knowing how to convert the data obtained in a 

chemistry experiment into a result. 

1 

2 

3.44 

2.88
 d
 

3.52 

3.29 
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4 

5 

3.88
 d
 

3.61 

3.72 

3.89 

11 After reading an article about a chemistry 

experiment, writing a summary of the main 

points. 

1 

2 

4 

5 

3.19
 b
 

3.76 

3.92
 b
 

3.33 

3.29 

3.24 

3.40 

3.44 

12 Learning chemistry concepts. 1 

2 

4 

5 

3.58
 b
 

3.47 

4.16
 b
 

3.56 

3.65 

3.12
 d
 

3.96
 d
 

3.61 

13 Determining the appropriate units for a result 

determined using a formula. 

1 

2 

4 

5 

3.34
 b
 

3.29 

4.00
 b
 

3.61 

3.81
 a
 

2.71
 a,d,e

 

4.21
 d
 

3.71
 e
 

14 Writing up the experimental procedures in a 

laboratory report. 

1 

2 

4 

5 

3.52 

3.71 

3.72 

3.61 

3.43 

3.41 

3.96 

4.06 

15 After watching a television documentary dealing 

with some aspect of chemistry, writing a 

summary of its main points. 

1 

2 

4 

5 

2.96 

3.29 

3.75 

3.28 

3.13 

3.35 

3.64 

3.33 

16 Achieving a passing grade in an AP Chemistry 

course. 

1 

2 

4 

5 

4.15 

3.59 

4.04 

4.11 

3.69
 a
 

2.76
 a,d,e

 

3.76
 d
 

4.17
 e
 

17 Applying theory learned in a lecture for a 

laboratory experiment. 

1 

2 

4 

5 

3.60 

3.29 

3.64 

3.50 

3.25
 c
 

3.00
 e
 

3.72 

4.06
 c,e

 

18 Writing up the results section in a laboratory 

report. 

1 

2 

4 

5 

3.63 

3.35 

3.96 

3.83 

3.46
 a
 

2.53
 a,d,e

 

4.08
 d
 

3.61
 e
 

19 After listening to a public lecture regarding some 

chemistry topic, explaining its main ideas to 

another person. 

1 

2 

4 

5 

3.27 

3.00 

3.64 

3.17 

3.40 

2.88 

3.52 

3.44 

 Overall means 1 

2 

4 

5 

3.47 

3.33 

3.84 

3.62 

3.45 

3.08 

3.82 

3.82 
a The mean difference between school 1 and 2 is significantly different at the p= 0.05 evel.   
b The mean difference between school 1 and 4 is significantly different at the p= 0.05 level.   
c The mean difference between school 1 and 5 is significantly different at the p= 0.05 level.  

d The mean difference between school 2 and 4 is significantly different at the p= 0.05 level. 
e The mean difference between school 2 and 5 is significantly different at the p= 0.05 level. 
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Table 14: Factor Analysis of Student Confidence by Gender 

 Question gender Mean 

Q1 

Mean 

Q2 

1 Achieving a passing grade on a safety quiz. M 

F 

4.62 

4.38 

4.67 

4.74 

2 Reading the procedures for an experiment and 

conducting the experiment without guidance. 

M 

F 

3.90 

3.52 

3.90 

3.74 

3 Designing and conducting a chemistry experiment. M 

F 

3.67* 

3.01* 

3.44* 

2.87* 

4 Tutoring another student in a first year chemistry 

course. 

M 

F 

3.00 

2.57 

3.26* 

2.72* 

5 Determining what answer is required from a written 

description of a chemistry problem. 

M 

F 

3.46* 

3.03* 

3.64* 

3.12* 

6 Ensuring the data obtained from an experiment is 

accurate. 

M 

F 

3.87 

3.65 

3.74 

3.51 

7 Proposing a meaningful question that could be 

answered experimentally. 

M 

F 

3.79* 

3.39* 

3.44 

3.30 

8 Explaining something that you learned in this chemistry 

course to another person. 

M 

F 

3.97 

3.75 

3.95 

3.68 

9 Choosing an appropriate formula to solve a chemistry 

problem. 

M 

F 

3.82 

3.54 

3.64 

3.49 

10 Knowing how to convert the data obtained in a 

chemistry experiment into a result. 

M 

F 

3.77* 

3.32* 

3.74 

3.51 

11 After reading an article about a chemistry experiment, 

writing a summary of the main points. 

M 

F 

3.44 

3.49 

3.28 

3.36 

12 Learning chemistry concepts. M 

F 

3.90 

3.58 

3.74 

3.57 

13 Determining the appropriate units for a result 

determined using a formula. 

M 

F 

3.92* 

3.32* 

3.66 

3.74 

14 Writing up the experimental procedures in a lab report. M 

F 

3.67 

3.58 

3.51 

3.74 

15 After watching a television documentary dealing with 

some aspect of chemistry, writing a summary of its 

main points. 

M 

F 

3.26 

3.24 

3.21 

3.38 

16 Achieving a passing grade in an AP Chemistry course. M 

F 

4.28* 

3.88* 

3.85 

3.52 

17 Applying theory learned in a lecture for a laboratory 

experiment. 

M 

F 

3.87* 

3.36* 

3.54 

3.41 

18 Writing up the results section in a laboratory report. M 

F 

3.85 

3.61 

3.50 

3.46 

19 After listening to a public lecture regarding some 

chemistry topic, explaining its main ideas to another 

person. 

M 

F 

3.28 

3.30 

3.56 

3.23 

 Overall means M 

F 

3.75 

3.45 

3.65 

3.51 
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Expectations/ Experiences 

 

Table 15: Factor Analysis of Student Experiences and Plans to Enroll in AP Chemistry 

 Question Enroll in AP 

Chemistry 

Mean 

Q1 

Mean 

Q2 

1 My teacher will be/was interested in my 

progress in chemistry. 

Yes 

No 

Undecided 

4.10
a
 

3.27
 a
 

3.88 

3.90 

3.75 

3.93 

2 The concepts introduced in class lectures were 

explained clearly. 

Yes 

No 

Undecided 

3.96 

3.36 

3.69 

3.83 

3.50 

3.93 

3 My teacher will encourage/encouraged me to 

take further chemistry courses. 

Yes 

No 

Undecided 

4.12
 a
 

2.91
 a 

3.65 

3.67 

3.00 

3.41 

4 The lecture notes were interesting. Yes 

No 

Undecided 

3.37 

3.18 

3.07 

3.43 

2.90 

3.11 

5 My teacher will make/made me feel that I have 

the ability to continue in science. 

Yes 

No 

Undecided 

4.02
 a
 

3.18
 a 

3.79 

3.86 

3.20 

3.36 

6 The lecture notes were clearly presented. Yes 

No 

Undecided 

3.94 

3.73 

3.79 

3.98 

3.65 

3.89 

7 It will be/was easy to talk to my teacher during 

class to discuss a problem. 

Yes 

No 

Undecided 

3.82
a
 

2.73
 a,c 

3.70
c 

3.86 

3.45 

3.74 

8 The lectures were presented in an interesting 

manner. 

Yes 

No 

Undecided 

3.71 

3.09 

3.40 

3.57 

3.00 

3.57 

9 The homework given will be relevant to the 

course. 

Yes 

No 

Undecided 

4.33 

4.36 

4.33 

4.33 

4.45 

4.64 

10 The homework helped me understand the 

lectures. 

Yes 

No 

Undecided 

3.98 

3.73 

4.16 

4.14 

3.55 

4.16 

11 The material presented during tutorials was 

useful. 

Yes 

No 

Undecided 

4.10 

4.18 

4.02 

3.90 

3.65 

3.59 

12 The material covered during tutorials was 

presented in an interesting manner. 

Yes 

No 

Undecided 

3.65 

3.36 

3.28 

3.66 

3.20 

3.36 

13 It was easy to talk to my teacher during tutorial 

to discuss a problem. 

Yes  

No 

Undecided 

4.20 

3.36 

3.86 

4.05 

3.85 

3.68 
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14 During tutorial, my teacher explained 

problems clearly to me. 

Yes 

No 

Undecided 

4.24 

4.00 

4.02 

4.10 

4.00 

3.93 

15 The laboratory experiments will be related to 

the lectures. 

Yes 

No 

Undecided 

4.45 

4.18 

4.33 

4.43 

4.20 

4.47 

16 When writing lab reports, the relationship 

between the data and the results will be/was 

clear. 

Yes 

No 

Undecided 

4.00
a
  

3.00
a 

3.63  

4.17 

3.80 

3.82 

17 What is required in the write up of an 

experiment will be/was clear. 

Yes 

No 

Undecided 

3.18 

3.82 

3.51 

4.25
 a,b

 

3.47
 a
 

3.68
 b
 

18 The theory behind the laboratory experiments 

was clearly presented. 

Yes 

No 

Undecided 

3.75 

3.18 

3.67 

4.07 

3.75 

3.73 

19 The laboratory experiments will be/were 

interesting. 

Yes 

No 

Undecided 

4.36 

4.04 

4.35 

4.54
 a
 

3.50
 a,c

 

4.25
 c
 

20 My teacher will be available during lab 

experiments. 

Yes 

No 

Undecided 

4.49 

4.40 

4.10 

4.34 

4.30 

4.52 

21 Too many laboratory experiments will be 

conducted. 

Yes 

No 

Undecided 

2.90 

2.91 

2.28 

2.60 

2.35 

2.32 

22 The homework given will not be helpful. Yes 

No 

Undecided 

2.24 

2.18 

1.88 

2.30 

2.30 

2.00 

23 The lecture notes will be boring. Yes 

No 

Undecided 

3.04 

3.18 

2.86 

2.73 

3.10 

2.74 

24 The laboratory experiments were confusing. Yes 

No 

Undecided 

2.27 

2.73 

2.67 

2.34 

2.65 

2.55 

25 What grade do you expect to get in this 

course? 

Yes 

No 

Undecided 

1.55 

1.31
c
 

1.73
c 

2.25
a 

1.73
a 

2.00 

 Overall Means (reversing means for questions 

21-24) 

Yes 

No 

Undecided 

3.53 

3.21 

3.37 

3.55 

3.24 

3.40 
a  The mean difference between yes and no is significant at the p = 0.05 level. 
b  The mean difference between yes and undecided is significant at the p = 0.05 level. 
c  The mean difference between no and undecided is significant at the p= 0.05 level 
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Table 16: Factor Analysis of Student Experiences and Plans to Enroll in University Chemistry 

 Question Enroll in 

University 

Chemistry 

Mean 

Q1 

Mean 

Q2 

1 My teacher will be/was interested in my 

progress in chemistry. 

Yes 

No 

Undecided 

4.11 

3.71 

3.87 

4.02 

3.63 

3.85 

2 The concepts introduced in class lectures were 

explained clearly. 

Yes 

No 

Undecided 

4.15 

3.64 

3.68 

4.09
a
 

3.25
a
 

3.74 

3 My teacher will encourage/encouraged me to 

take further chemistry courses. 

Yes 

No 

Undecided 

4.04 

3.21 

3.81 

3.79 

2.94 

3.28 

4 The lecture notes were interesting. Yes 

No 

Undecided 

3.56 

2.86 

3.16 

3.72
a 

2.38
a
 

3.02 

5 My teacher will make/made me feel that I have 

the ability to continue in science. 

Yes 

No 

Undecided 

4.30
a 

3.08
a,c 

3.81
c 

3.91
a,b 

3.06
a 

3.37
b 

6 The lecture notes were clearly presented. Yes 

No 

Undecided 

3.96 

3.71 

3.83 

4.16
a 

3.44
a
 

3.76 

7 It will be/was easy to talk to my teacher during 

class to discuss a problem. 

Yes 

No 

Undecided 

4.00
a 

2.57
a,c 

3.79
c 

4.02 

3.19 

3.67 

8 The lectures were presented in an interesting 

manner. 

Yes 

No 

Undecided 

3.65 

2.93 

3.61 

3.86
a 

2.56
a,c 

3.41
c 

9 The homework given will be relevant to the 

course. 

Yes 

No 

Undecided 

4.42 

4.21 

4.32 

4.53 

4.44 

4.46 

10 The homework helped me understand the 

lectures. 

Yes 

No 

Undecided 

4.12 

3.93 

4.02 

4.26
a 

3.44
a
 

4.02 

11 The material presented during tutorials was 

useful. 

Yes 

No 

Undecided 

4.27 

3.79 

4.08 

4.12
a,b 

3.25
a 

3.53
b 

12 The material covered during tutorials was 

presented in an interesting manner. 

Yes 

No 

Undecided 

3.81 

3.21 

3.41 

3.84
a,b 

2.69
a 

3.36
b 

13 It was easy to talk to my teacher during tutorial 

to discuss a problem. 

Yes  

No 

Undecided 

4.42
a
 

3.36
a
 

3.95 

4.09 

3.56 

3.72 

14 During tutorial, my teacher explained problems 

clearly to me. 

Yes 

No 

Undecided 

4.35 

3.71 

4.14 

4.30
b 

3.88 

3.76
b 
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15 The laboratory experiments will be related to 

the lectures. 

Yes 

No 

Undecided 

4.46 

4.14 

4.41 

4.44 

4.07 

4.48 

16 When writing lab reports, the relationship 

between the data and the results will be/was 

clear. 

Yes 

No 

Undecided 

4.15
a 

3.07
a,c 

3.73
c 

4.16 

3.56 

3.87 

17 What is required in the write up of an 

experiment will be/was clear. 

Yes 

No 

Undecided 

3.88 

3.14 

3.65 

4.05
a 

3.25
a
 

3.91 

18 The theory behind the laboratory experiments 

was clearly presented. 

Yes 

No  

Undecided 

3.73 

3.50 

3.67 

4.07
a 

3.38
a
 

3.84 

19 The laboratory experiments will be/were 

interesting. 

Yes 

No 

Undecided 

4.19 

4.07 

4.22 

4.47
a 

3.31
a,c 

4.29
c 

20 My teacher will be available during lab 

experiments. 

Yes 

No 

Undecided 

4.42 

4.38 

4.27 

4.56 

4.19 

4.33 

21 Too many laboratory experiments will be 

conducted. 

Yes 

No 

Undecided 

2.62 

3.00 

2.60 

2.67 

2.50 

2.22 

22 The homework given will not be helpful. Yes 

No 

Undecided 

2.27 

2.50 

1.94 

2.07 

2.44 

2.20 

23 The lecture notes will be boring. Yes 

No 

Undecided 

2.88 

3.43 

2.95 

2.51 

3.38 

2.87 

24 The laboratory experiments were confusing. Yes 

No 

Undecided 

2.23
a 

3.21
a,c 

2.41
c 

2.33 

2.94 

2.49 

25 What grade do you expect to get in this course? Yes 

No 

Undecided 

1.35
a 

1.93
a,c 

1.49
c 

1.86 

2.13 

1.96 

 Overall Means (reversing means for questions 

21-24) 

Yes 

No 

Undecided 

3.59 

3.24 

3.42 

3.61 

3.11 

3.36 
a  The mean difference between yes and no is significant at the p = 0.05 level. 
b  The mean difference between yes and undecided is significant at the p = 0.05 laevel. 
c  The mean difference between no and undecided is significant at the p= 0.05 level 
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Table 17: Factor Analysis of Student Experiences by School 

 Question School Mean 

Q1 

Mean 

Q2 

1 My teacher will be/was interested in my 

progress in chemistry. 

1 

2 

4 

5 

3.70
b 

3.65
d 

4.58
b,d

 

3.89 

3.53
b 

3.82
d 

4.71
b,d,e

 

3.78
e 

2 The concepts introduced in class lectures were 

explained clearly. 

1 

2 

4 

5 

3.61
b 

3.29
d 

4.46
b,d

 

3.83 

3.77 

3.59 

4.33 

3.44 

3 My teacher will encourage/encouraged me to 

take further chemistry courses. 

1 

2 

4 

5 

3.60
b 

3.47
d 

4.58
b,d,e 

3.56
e 

2.87
b 

3.24
d 

4.50
b,d 

3.67 

4 The lecture notes were interesting. 1 

2 

4 

5 

3.09
b 

3.00
d 

3.96
b,d,e

 

2.83
e 

2.91
b 

2.82
d 

4.04
b,d,e

 

3.17
e 

5 My teacher will make/made me feel that I have 

the ability to continue in science. 

1 

2 

4 

5 

3.52
b 

3.65
d 

4.50
b,d

 

3.94 

3.17
b
 

3.59 

4.17
b
 

3.56 

6 The lecture notes were clearly presented. 1 

2 

4 

5 

3.60
b
 

3.76 

4.42
b
 

3.89 

3.91 

3.76 

4.29
e
 

3.33
e 

7 It will be/was easy to talk to my teacher during 

class to discuss a problem. 

1 

2 

4 

5 

3.38 

3.71 

3.87 

4.06 

3.43 

3.88 

3.96 

4.06 

8 The lectures were presented in an interesting 

manner. 

1 

2 

4 

5 

3.28 

3.53 

3.96 

3.56 

3.17
b
 

3.76 

3.96
b
 

3.28 

9 The homework given will be relevant to the 

course. 

1 

2 

4 

5 

4.17 

4.29 

4.74 

4.28 

4.66 

4.35 

4.54 

4.06 

10 The homework helped me understand the 

lectures. 

1 

2 

4 

5 

3.89 

3.71 

4.65 

3.89 

4.04 

3.71 

4.33 

3.94 

11 The material presented during tutorials was 

useful. 

1 

2 

4 

3.98 

4.24 

4.22 

3.55 

3.47 

4.13 
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5 4.00 3.89 

12 The material covered during tutorials was 

presented in an interesting manner. 

1 

2 

4 

5 

3.32 

3.35 

3.91 

3.39 

3.04
b,c

 

3.47 

4.04
b 

3.72
c 

13 It was easy to talk to my teacher during tutorial 

to discuss a problem. 

1 

2 

4 

5 

3.74 

4.41 

4.09 

4.00 

3.68 

3.94 

4.04 

4.00 

14 During tutorial, my teacher explained problems 

clearly to me. 

1 

2 

4 

5 

3.89 

4.47 

4.35 

4.11 

3.91 

3.94 

4.25 

4.00 

15 The laboratory experiments will be related to 

the lectures. 

1 

2 

4 

5 

4.30 

4.35 

4.65 

4.22 

4.40 

4.41 

4.78 

3.89 

16 When writing lab reports, the relationship 

between the data and the results will be/was 

clear. 

1 

2 

4 

5 

3.57 

3.47 

4.43 

3.56 

3.83 

3.88 

4.22 

4.00 

17 What is required in the write up of an 

experiment will be/was clear. 

1 

2 

4 

5 

3.51 

3.18 

4.26 

3.56 

3.78 

3.35 

4.30 

4.00 

18 The theory behind the laboratory experiments 

was clearly presented. 

1 

2 

4 

5 

3.68 

3.29 

4.09 

3.39 

3.74 

3.65 

4.48 

3.61 

19 The laboratory experiments will be/were 

interesting. 

1 

2 

4 

5 

4.36 

4.06 

4.30 

3.78 

4.11 

4.06 

4.65 

4.11 

20 My teacher will be available during lab 

experiments. 

1 

2 

4 

5 

4.20 

4.29 

4.52 

4.39 

4.40 

4.12 

4.74 

4.28 

21 Too many laboratory experiments will be 

conducted. 

1 

2 

4 

5 

2.40 

2.59 

3.04 

2.83 

2.23 

2.35 

2.27 

3.22
 

22 The homework given will not be helpful. 1 

2 

4 

2.13 

2.41 

1.74 

2.06
c 

2.24 

1.73
a 
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5 2.11 2.94
c,a

 

23 The lecture notes will be boring. 1 

2 

4 

5 

3.19 

2.88 

2.48 

3.17 

2.93
b 

1.78
b,d,e 

3.00
d 

3.61
e 

24 The laboratory experiments were confusing. 1 

2 

4 

5 

2.64 

2.59 

2.09 

2.50 

2.60 

2.59 

1.48 

3.39 

25 What grade do you expect to get in this course? 1 

2 

4 

5 

1.57 

1.59 

1.45 

1.33 

1.85 

2.29 

2.08 

1.63 

 Overall Means (reversing means for questions 

21-24) 

1 

2 

4 

5 

3.45 

3.49 

3.89 

3.52 

3.42 

3.44 

3.88 

3.62 
a The mean difference between school 1 and 2 is significantly different at the p= 0.05 level.   
b The mean difference between school 1 and 4 is significantly different at the p= 0.05 level.   
c The mean difference between school 1 and 5 is significantly different at the p= 0.05 level.  

d The mean difference between school 2 and 4 is significantly different at the p= 0.05 level. 
e The mean difference between school 4 and 5 is significantly different at the p= 0.05 level. 

 

 

 

Table 18: Factor Analysis of Student Experiences by Gender 

 Question School Mean 

Q1 

Mean 

Q2 

1 My teacher will be/was interested in my 

progress in chemistry. 

M 

F 

3.95 

3.91 

3.79 

3.94 

2 The concepts introduced in class lectures were 

explained clearly. 

M 

F 

3.66 

3.87 

3.79 

3.82 

3 My teacher will encourage/encouraged me to 

take further chemistry courses. 

M 

F 

3.82 

3.79 

3.28 

3.52 

4 The lecture notes were interesting. M 

F 

3.18 

3.25 

3.05 

3.28 

5 My teacher will make/made me feel that I have 

the ability to continue in science. 

M 

F 

3.70 

3.91 

3.36 

3.63 

6 The lecture notes were clearly presented. M 

F 

3.76 

3.91 

3.64 

4.01 

7 It will be/was easy to talk to my teacher during 

class to discuss a problem. 

M 

F 

3.65 

3.66 

3.54 

3.85 

8 The lectures were presented in an interesting 

manner. 

M 

F 

3.57 

3.49 

3.18 

3.63 

9 The homework given will be relevant to the 

course. 

M 

F 

4.27 

4.37 

4.41 

4.52 
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10 The homework helped me understand the 

lectures. 

M 

F 

4.00 

4.04 

3.90 

4.12 

11 The material presented during tutorials was 

useful. 

M 

F 

4.05 

4.09 

3.77 

3.70 

12 The material covered during tutorials was 

presented in an interesting manner. 

M 

F 

3.27 

3.57 

3.36 

3.50 

13 It was easy to talk to my teacher during tutorial 

to discuss a problem. 

M 

F 

3.86 

4.03 

3.72 

3.94 

14 During tutorial, my teacher explained problems 

clearly to me. 

M 

F 

4.08 

4.15 

3.87 

4.09 

15 The laboratory experiments will be related to 

the lectures. 

M 

F 

4.41 

4.35 

4.26 

4.48 

16 When writing lab reports, the relationship 

between the data and the results will be/was 

clear. 

M 

F 

3.73 

3.75 

3.90 

3.98 

17 What is required in the write up of an 

experiment will be/was clear. 

M 

F 

3.81 

3.53 

3.64 

4.00 

18 The theory behind the laboratory experiments 

was clearly presented. 

M 

F 

3.78 

3.59 

3.90 

3.85 

19 The laboratory experiments will be/were 

interesting. 

M 

F 

4.30 

4.15 

4.15 

4.26 

20 My teacher will be available during lab 

experiments. 

M 

F 

4.35 

4.30 

4.36 

4.44 

21 Too many laboratory experiments will be 

conducted. 

M 

F 

2.73 

2.60 

2.49 

2.40 

22 The homework given will not be helpful. M 

F 

2.16 

2.04 

2.26 

2.12 

23 The lecture notes will be boring. M 

F 

3.16 

2.88 

3.13 

2.61 

24 The laboratory experiments were confusing. M 

F 

2.51 

2.47 

2.54 

2.45 

25 What grade do you expect to get in this course? M 

F 

1.43 

1.55 

1.84 

2.00 

 Overall Means (reversing means for questions 

21-24) 

M 

F 

3.57 

3.57 

3.49 

3.61 
* The mean difference between male and female is significantly different at the p= 0.05 level.   
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Table 19: Overall Gender Means 

Section Gender Mean 

Q1 

Mean 

Q2 

Academic Attitude M 

F 

3.70 

3.46 

3.63 

3.45 

Perceptions M 

F 

3.70 

3.46 

3.63 

3.45 

Confidence M 

F 

3.75 

3.45 

3.65 

3.51 

Expectations and Experiences  M 

F 

3.57 

3.57 

3.49 

3.61 

 

Table 20: Plans to Enroll in Chemistry by Gender 

Gender 

1. Do you plan to enroll in AP 

Chemistry?  

2. Do you plan to enroll in chemistry 

at the university level?  

Yes 

%Yes 

No 

%No 

Undecided 

%Undecided 

Yes 

%Yes 

No 

%No 

Undecided 

%Undecided 

Q1 Male 

Students 

n=39* 

5 

13% 

20 

51% 

14 

36% 

5 

13.5% 

7 

19% 

25 

67.5% 

Q2 Male 

Students 

n=39** 

9 

23% 

18 

46% 

12 

31% 

4 

11% 

15 

39% 

19 

50% 

Q1 Female 

Students 

n= 69 

6 

9% 

34 

49% 

29 

42% 

9 

13% 

21 

30% 

39 

57% 

Q2 Female 

Students 

n=69 

11 

16% 

25 

36% 

33 

48% 

12 

17% 

28 

41% 

29 

42% 

*Two students did not respond to question 2, 

** One student did not respond to question 2. 

 

Table 21: Plans to Enroll in Chemistry 

Question 3. Do you plan to enroll in AP 

Chemistry? 

4. Do you plan to enroll in 

chemistry at the university 

level? 

Yes 

%Yes 

No 

%No 

Undecided 

%Undecided 

Yes 

%Yes 

No 

%No 

Undecided 

%Undecided 

Q1 (n=108*) 
*Two students did not 

respond to question 2, 

11 

10% 

54 

50% 

43 

40% 

20 

19% 

43 

40% 

45 

41% 

Q2 (n=108**) 
** One student did not 

respond to question 2. 

14 

13% 

28 

26% 

64 

61% 

16 

15% 

43 

40% 

48 

45% 
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