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Executive Summary 
 
 Cobblestone Applied Research & Evaluation, Inc. conducted a pilot study of the Pearson 
Chemistry (2012) program during the 2010-11 academic year in two high schools (one in Oregon and 
one in Indiana). The purpose of the study was to assess whether the Pearson Chemistry (2012) program 
contributed to academic growth in chemistry and attitudes about chemistry for students. In addition, 
the study assessed whether the math support and technology components of the program aided 
students’ math skills and supported the textbook, respectively. Furthermore, the study focused on 
whether the program materials enabled teachers to address different levels of students (i.e., 
differentiated instruction) and show the relevance of chemistry in everyday life. The primary questions 
motivating the research were developed in consultation with the Pearson Chemistry product 
management and product marketing teams. 
 
Study Description and Measures 

The study was a single group pre-post design. During the pilot study participating teachers and 
students were provided with all of the program materials and online resources to use for the 2010-11 
academic year by Pearson Education. The study included tracking how teachers and students used the 
Pearson Chemistry (2012) program in their classrooms (implementation measures) and how this 
impacted student attitudes and assessment scores (outcome measures).  

 
Implementation Measures Outcome Measures 

Online teacher self-reports of classroom activities Chemistry Content Assessment 
Classroom observation sessions Student Survey 

Teacher interviews  

 
Outcome measures were administered as pretest and posttest instruments and assessed the impact on 
student attitudes and acheivement.  

 A standards-based assessment was developed by Pearson from ExamView (exam creation 
software) to test students on content that was specific to the most common chapters taught in 
chemistry classes and tied to specific concepts in the textbook (total of 30 questions).  

 The student survey includes the Science Motivation Questionnaire (Glynn, Taasoobshirazi, & 
Brickman, 2009), which is a published, reliable scale of student attitudes towards science, and 
can be customized to address only chemistry. Product satisfaction questions were also added to 
the posttest. 

Study Participants 
 Five teachers and their students participated in the study (n = 390). The teachers had an average 
of 14 years of K-12 teaching experience (range = 5 to 26) with an average of 11 years teaching Chemistry 
(range = 5 to 22). Student participants were approximately equal number of males and females, over 
70% were Caucasian. Most students had previously completed Algebra I prior to enrolling in their 
chemistry course, and many (61%) were also simultaneously taking Algebra II along with their chemistry 
course.  
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Study Implementation 

 
 Teachers completed online monthly logs that described activities in their classrooms. Data 
revealed that teachers mostly implemented the program according to the implementation guidelines 
they received during their initial product training. Many of the “required” elements of the program were 
not implemented as often as other program features. While the expectations of the implementation 
guidelines were reasonable, teachers did not fully utilize the features of the Pearson Chemistry (2012) as 
was expected, but program features were utilized more than half of the time that they were available.  
 
Study Results 

 
 Students completed a Chemistry Content Assessment and received a raw score (out of a total 30 
points). Mean scores for the pretest and posttest are displayed below. Results of a t test indicated that 
that students significantly increased their score on the overall Chemistry Content Assessment from 
pretest to posttest, t(379) = 19.697, p < .001. Furthermore, each teacher had significant improvements 
in student scores on the Chemistry Content Assessment.  

 

 
 

 
 The student survey included a validated scale (Science Motivation Questionnaire, Glynn & 
Koballa, 2006) in addition to product satisfaction questions on the posttest. The survey included five 
factors: intrinsic motivation and personal relevance, self-efficacy and assessment anxiety, self-
determination, career motivation, and grade motivation. Paired-samples t tests were conducted to 
assess the differences in student attitudes from pretest to posttest for the five factors. All composite 
factors showed significant decreases from pretest to posttest. This trend was also observed in a previous 

Research Question 3: How did students using the Pearson Chemistry (2012) program perform 
from pretest to posttest on a survey about students’ attitudes related to chemistry? 
 

Research Question 2: How did students using Pearson Chemistry (2012) perform from pretest to 
posttest on an assessment related to achievement in chemistry? 
 

Research Question 1: Were teachers able to successfully integrate features from the Pearson 
Chemistry (2012) curriculum in their classrooms? 
 



Pearson Chemistry (2012) Pilot Study Final Report 
Cobblestone Applied Research & Evaluation, Inc. 

5 

study of high school science (Eddy, et al., 2010). Despite the downward trend from pretest to posttest, 
the overall results of the posttest were favorable to the Pearson Chemistry (2012) program where 
results were slightly to moderately positive.   

 

 
Overall, the participating teachers reported that the Pearson Chemistry (2012) program did a 

better job at engaging students when comparing it to previous chemistry programs; however, some 
teachers felt that the textbook could do little to engage students in comparison to the direct influence of 
a teacher. Specifically, one teacher responded that the textbooks layout, particular the key terms, 
helped engaged the students. Another teacher reported that students were slightly more motivated to 
use the textbook. However, one teacher responded that chemistry is still a very technical class; thus, 
despite the textbook being far more modern than their previous book, interest and motivation 
remained stagnant. 

 

 
It is likely that the Pearson Chemistry (2012) program helped students understand chemistry 

given that student performance on the chemistry assessment increased from pretest to posttest. One 
teacher responded that “the clarity of the language in the books is the most important thing”; an 
indication that the textbook specifically was written clearly enough for students to understand the 
important concepts. Teachers also indicated that certain elements of the program were effective 
increasing student learning such as textbook layout/ease of use, workbooks pages for practice, study 
guide, Virtual lab, and online animations. 
 Student survey results showed that students generally agreed that the Pearson Chemistry (2012) 
program helped them understand chemistry. For example, students rated the capacity for Sample 
Problems to increase their understanding a 3.29 on a scale of 1-5. When asked if the textbook provided 
them with the skills to succeed in the class, students responded favorably with a mean of 3.14.  

 

 
 Teachers provided mixed impressions on the Pearson Chemistry programs’ ability to connect 
chemistry concepts to the real world. Teachers reported using the Chemistry & You sections 
interchangeably with their own materials and perspectives, yet teachers noted the difficulty in a 
textbook trying to provide information that is relevant to students because examples provided may be 
obsolete in a few years.  
 Results from the student survey indicated that students were less likely to rate chemistry as 
relevant to their lives from pretest to posttest. This suggests that students did not increase awareness to 
the relevance of chemistry to their lives during the study. However, students rated the particular 
textbook features that related to relevance more positively (e.g., Chemistry & You, Big Idea). It is 
possible that students may confuse relevance with utility in that the integration of chemistry concepts in 
their general knowledge is not perceived as equivalent to understanding how chemistry concepts can be 
applied in everyday situations.  

 

Research Question 6: Did Pearson Chemistry (2012) help teachers show students that chemistry 
is relevant to their lives in comparison to previous programs the school has used? 
 
 
 

Research Question 5: Did the Pearson Chemistry (2012) help students understand chemistry in 
comparison to previous programs the school has used? 

Research Question 4: Did the Pearson Chemistry (2012) program help engage students and get 
them interested in chemistry in comparison to previous programs the school has used? 
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 The teacher’s perception of the usefulness of math support in helping students with their math 
skills was generally negative, but several teachers admitted to not frequently using the different math 
features. However, one teacher who appeared to take advantage of the supplemental math materials 
reported that the text presented problems in a very logical way consistent with the way concepts are 
normally taught. However, student attitudes about the importance of math increased during the study 
in which students were more likely to report that being good at math was important to understanding 
chemistry from pretest (M = 3.97; SD = 0.84) to posttest (M = 4.12; SD = 0.89)  for this survey item. In 
addition, students generally agreed that the textbook demonstrated how to apply math in a chemistry 
context, and Sample Problems were helpful in understanding chemistry concepts.   

  

 
 The teachers found the differentiated instruction features of the Pearson Chemistry (2012) 
program moderately helpful. Some suggested that it would be useful for new teachers as well as in 
planning. Some parts were considered overly simplistic and resembled steps normally taken by one of 
the teachers.  

 

 
 Teachers reported mixed impressions of the technological resources designed to support the 
textbook. On a positive note, teachers reported that the technology provided more options to present 
the same material making it easier to engage the students. However, problems with the virtual labs, lack 
of access to the necessary hardware (e.g., computers or netbooks), and a need for additional training on 
how to use the website made using the technology difficult. In addition, PowerPoint presentations were 
considered too long and not useful by some of the teachers, and teachers indicated a need for physical 
resources (e.g., lab manuals and vocabulary worksheets) to complement the website and other 
technological components. 
 
Product Satisfaction 
 One important finding for the study was the response concerning the overall opinion of the 
textbook. Seventy-three percent of students rated the textbook as “like” or “strongly like” on a 4-point 
scale.  Students also rated individual features of the Pearson Chemistry (2012) program. 

 

Favorite Program Features Least Favorite Program Features 

Textbook 

 Vocabulary 

 Key Questions 

 Sample Problems 

 Study Guide 

 Quick Labs/Small Scale Labs 

Textbook 

 Math Tune-Up  

 Chemistry & You: Chemistry Careers 

 Chemistry & You: Section headers 

 Chemistry & You: History 

 Standardized Test Prep 

Research Question 9: Did the technology in the Pearson Chemistry (2012) support the textbook 
in comparison to previous programs the school has used? 
 
 
 
 
 

Research Question 8: Did the teacher support in Pearson Chemistry (2012) materials allow 
instructors to teach to the different levels of students in their classroom in comparison to 
previous programs the school has used? 
 
 
 
 
 

Research Question 7: Did the math support in the Pearson Chemistry (2012) help students’ math 
skills in comparison to previous programs the school has used? 
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Online 

 Virtual Labs 

Online 

 Online Sample Problems 

 
 In general, the majority of student and teachers reported that they liked the Pearson Chemistry 
(2012) program, and student learning about chemistry improved during the study. The students as well 
as the teachers also provided positive ratings of the textbook and favored several of the features (e.g. 
Virtual Labs), but experienced problems interacting with the online features. The usefulness of many of 
the programs features is likely to be moderated by the experience of the teachers. Veteran teachers 
who have crafted and modified their own materials over the years reported they are unlikely to change 
their teaching techniques with a new program. However, they felt that new teachers may benefit the 
most from some of the features provided by the Pearson Chemistry Program (2012). Future research 
should compare groups using the Pearson Chemistry (2012) program with other chemistry programs to 
understand more definitively how technology and math support functions with chemistry curriculum. 
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Introduction 

In the past twenty years, an increasing number of high school students have taken 

advanced science and math classes. In fact, those taking chemistry classes went from 44% in 

1990 to 55% in 2000 (National Academy of Sciences, 2009). Recently, the Chemical Sciences 

Roundtable held a workshop to discuss strengthening high school chemistry education. Sullivan 

(2009) noted that the trend in taking more advanced courses is noteworthy because taking 

advanced courses is related to greater college enrollment, more success in first-year college 

courses, and greater likelihood of advanced training in the workforce. With an increasing 

number of students taking advanced mathematics and science courses, but a relative shortage 

of qualified teachers to teach these courses, it is imperative that publishers create high-quality 

products that are easy for teachers to use while engaging a larger number of diverse students. 

The Pearson Chemistry (2012) program was developed to address needs of teachers and 

students with a focus on relevance to students’ lives, math support, differentiated instruction, 

and integration of technology.  

These four focus areas of the Pearson Chemistry (2012) program are supported by 

education research. Past research has shown: (1) student perception of course material 

relevance can influence interest and performance in coursework (see Hulleman & Harackiewicz, 

2009); (2) many problems in chemistry courses are often due to a lack of math ability (Bangash 

& Mustafa, 2002; Meltzer, 2002; Potgieter, Harding, & Engelbrecht, 2008); (3) teachers need 

teaching strategies that are meaningfully adjusted to facilitate learning (Thomlinson et al., 

2003); and (4) technology use in chemistry showed greater conceptual problem solving ability 

for students (Su, 2008). 

Purpose of the Pearson Chemistry (2012) Pilot Study 

The purpose of the pilot study was to assess whether the Pearson Chemistry (2012) 

program contributed to academic growth in chemistry and attitudes about chemistry for 

students. In addition, the study assessed whether the math support and technology component 

of the program aided students’ math skills and supported the textbook, respectively. 

Furthermore, the study focused on whether the program materials enabled teachers to address 

different levels of students (i.e., differentiated instruction) and show the relevance of chemistry 
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in everyday life. The primary questions motivating the research (see below) were developed in 

consultation with the Pearson Chemistry product management and product marketing teams.  

 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

 

 

 

 

 

Overview of the Pearson Chemistry (2012) Program 

The focus of the Pearson Chemistry (2012) is centered on four primary areas: Relevance, 

Math Support, Differentiated Instruction, and Integrated Technology. Each area works together 

to advance student understanding of chemistry content as well as student attitudes towards 

chemistry. The four focus areas and related program features are displayed in Figure 1 as they 

relate to various program components. 

Key Research Questions 

1. Were teachers able to successfully integrate features from the Pearson 

Chemistry (2012) curriculum in their classrooms? 

2. How did students using Pearson Chemistry (2012) perform from pretest to 

posttest on an assessment related to achievement in chemistry? 

3. How did students using the Pearson Chemistry (2012) program perform from 

pretest to posttest on a survey about students’ attitudes related to chemistry? 

4. Did the Pearson Chemistry (2012) program help engage students and get them 

interested in chemistry in comparison to previous programs the school has used? 

5. Did the Pearson Chemistry (2012) help students understand chemistry in 

comparison to previous programs the school has used? 

6. Did Pearson Chemistry (2012) help teachers show students that chemistry is 

relevant to their lives in comparison to previous programs the school has used? 

7. Did the math support in the Pearson Chemistry (2012) help students’ math skills 

in comparison to previous programs the school has used? 

8. Did the teacher support in Pearson Chemistry (2012) materials allow instructors 

to teach to the different levels of students in their classroom in comparison to 

previous programs the school has used? 

9. Did the technology in the Pearson Chemistry (2012) support the textbook in 

comparison to previous programs the school has used? 
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Figure 1. Key Focus Areas for the Pearson Chemistry (2012) and Associated Program Features 

 
 

There are specific features and elements in the program that were designed to support 

these four themes. For real world connection or relevance, each section of a chapter is 

introduced with a Chemistry & You question that identifies how the lesson might connect to 

students’ lives. Additionally, full-page features of Chemistry & You inserts introduce students to 

examples of chemistry in technology, the environment, green chemistry, history, everyday 

matter, and careers. Math support for students was provided by Math Tune-Up at the end of 

each chapter to help students recognize how to 

use math concepts in a chemistry context. 

Teacher’s edition textbooks are enhanced with 

specific lesson planning helps for differentiated 

instruction placed at point-of-use locations throughout each chapter, and the program 

integrates technology by providing several online activities on its website. 

Similar to Pearson’s other recently revised science programs; the program incorporates 

the Understanding by Design (UbD) framework developed by Grant Wiggins and Jay McTighe 

(1998). Chapters are introduced using a Big Idea and Essential Questions designed to give 

students an overall objective for learning throughout each chapter. Additionally, each chapter is 

introduced with a CHEMystery that presents students with a mini-mystery to solve as they learn 

Chemistry & You Question 
(Chapter 12, Section 1): 

 
How do you figure out how much starting 
material you need to make a finished product? 
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the concepts taught in that particular chapter. The CHEMystery was designed to complement 

the Big Idea by putting the overall chapter objective into a practical context. 

 Table 1 shows the program features contained in the chapters, sections, and online. 

Chapter and section features are included, usually once, in each chapter and section, 

respectively. The features were used to organize the textbook content and aid in instruction 

and student understanding. The online features listed were specific activities to supplement or 

reinforce the textbook material.  

Table 1. Pearson Chemistry (2012) Textbook Features 
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Pilot Study Description and Design 

The Pearson Chemistry (2012) pilot study was conducted at two school sites (one in 

Oregon and one in Indiana) during the 2010-11 school year. The study was conducted as a pre-

post single group design. During the study, participating teachers and their students were 

provided with all program resources including access to the online program. Teachers and 

students used the provided materials for the entire school year. The pilot study examined 

teachers’ implementation of the Pearson Chemistry (2012) curriculum as well as a diverse set of 

student outcomes. These data informed how the Pearson Chemistry (2012) curriculum affects 

students’ achievement and attitudes in science during high school. However, the study design 

did not allow for a comparison with a control group (those not using the program), so our 

ability to predict results in comparison to the use of other programs is limited.  

Study Measures 

We used a number of measures to track both program implementation (how the 

materials were actually used in the classroom) and student outcomes (changes in achievement 

or attitudes over the course of the study). Most qualitative and quantitative instruments were 

developed and tested within a previous pilot study including classroom observations protocols, 

interview protocols, and a student survey.  

Implementation Measures:  Implementation measures included one classroom 

observation and teacher interviews that were conducted in spring 2011 at participating sites. 

Also, teachers were required to complete monthly teacher implementation logs to track their 

progress with the Pearson Chemistry (2012) material. 

Outcome Measures:  The study also tracked student outcome measures including a 

student survey and content assessment, both of which were administered at the beginning and 

end of the study. 

Student Survey: It is important to measure students’ attitudes towards and interest in science 

for two primary reasons.  First, students’ attitudes towards science have been related to 

student achievement in science (TIMSS, 1999) and often predict variability in science 

achievement scores.  Second, since the Pearson Chemistry (2012) program offers innovative 

techniques to engage the student, it is important to measure whether students’ attitudes 
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towards and interest in science were impacted by using the Pearson Chemistry curriculum. The 

survey included the Science Motivation Questionnaire (Glynn, Taasoobshirazi, & Brickman, 

2009), which is a published, reliable scale of student attitudes towards science, and was 

customized to address attitudes toward chemistry. Subscales on the Science Motivation 

Questionnaire include: intrinsic motivation and personal relevance; self-efficacy and 

assessment anxiety; self-determination, career motivation, and grade motivation. 

Chemistry Content Assessment: A 30-question assessment was developed by Pearson from 

ExamView (exam creation software) to test students on content that was specific to the most 

common chapters taught in Chemistry classes and tied to specific concepts in the textbook. This 

instrument is referred to as the Chemistry Content Assessment and the assessment was used to 

track student growth from pretest to posttest.   

Description of Study Activities 

 A summary of study activities and corresponding dates can be found in Table 2. As 

mentioned previously, teachers used the program during the 2010-11 school year. Teachers 

received program training from a Pearson training representative at each of their respective 

schools before the start of the school year. Teachers administered the pretest assessment and 

student survey during the first week of school before instruction from the Pearson Chemistry 

(2012) program began. Scheduled observations and teacher interviews were conducted by a 

Pearson researcher at each site in April 2011. The posttest assessment and student survey were 

distributed approximately two weeks before the end of school at each participating site.  

 

Table 2. Timeline of Study Activities 

Activity Jul Aug Sept Oct Nov Dec Jan Feb Mar Apr May Jun 
Product Training             
Student Testing             
Use of Pearson Chemistry 
(2012) Program 

            

Classroom Observations & 
Teacher Interviews 
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Description of Site Demographics 

 Table 3 provides school and community level information about the two participating 

school sites. While the ethnicity of most students at both schools was identified as 

White/Caucasian, Site 2 included a more ethnically diverse environment. School communities 

were similar in terms of median household income, but community education levels were 

higher at Site 1.  

Table 3. School and Community Level Demographics for Participating Sites 

Demographic Characteristics   
School Site Site 1 Site 2 
Location* Suburban Suburban 
School Size* 1,431 1,966 
Ethnicity* % Caucasian 79 70 

% Hispanic/ Latino 9 3 
% African American 4 16 
% Other Ethnicity 8 11 

Economic Measure* % Free & Reduced Lunch 29 49 

 
Community Measure** 
 

% Age 25+ With College Degree 37 16 

Median Household Income $35,850 $37,221 

* Information obtained from each state’s department of education or district websites 
**US Census 2000.  

Description of Student Participants 

Table 4 summarizes the demographic characteristics of students from the two sites. A 

total of 390 students completed at least one matched pretest and posttest. These were the 

students included in the demographic analysis and considered participating students. The data 

for Table 4 were self-reported on the pretest student survey which explains any discrepancies 

in differences in total frequency and the number of participating students.  

There were slightly more female participants overall in the total sample. Consistent with 

the ethnic distributions within the two communities included in this study, students were 

primarily of Caucasian descent and spoke English as their primary language (only 6 students 

reported being non-native English speakers). Nearly all students had completed Algebra I and a 

small number of students were enrolled in Algebra I concurrently with Chemistry. Alternatively, 
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most students (61%) were enrolled in Algebra II while also taking Chemistry and 26% of the 

sample had not completed Algebra II. 

Table 4. Demographic Characteristics of Participants 

 Total 

 Response Options Sample 
N % 

Gender Male 185 47 
Female 205 53 

Ethnicity Caucasian 271 71 
African American 35 9 
Hispanic/Latino 14 4 
Asian 14 4 
Native American 3 1 
Multiple Ethnicity/ 
Other 

44 12 

Completed Algebra I Completed 367 97 
In Progress 13 3 

Completed Algebra II Completed 50 13 
In Progress 233 61 
Not Completed 98 26 

 

Description of Teacher Participants 

 Five chemistry teachers participated in the study, two from Site 1 and three from Site 2. 

Teachers had an average of 14 years of K-12 teaching experience (range = 5 to 26) with an 

average of 11 years teaching Chemistry (range = 5 to 22). Three teachers had master’s degrees 

in education with one teacher working toward this degree. The fifth teacher had a doctoral 

degree. Unfortunately, approximately four months into the school year, one of the teachers in 

the study suffered medical problems and had to take a leave of absence. He was replaced by a 

permanent substitute teacher for the duration of the school year.  
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Implementation of Pearson Chemistry (2012) Program 

 The following section provides an account of how the program was implemented in 

classrooms during the pilot study. We also answer Research Question 1 in this section of the 

report. Data were obtained from a combination of sources, including classroom observations 

and analysis of reported monthly teacher logs.   

Implementation Guidelines: Guidelines for using the Pearson Chemistry curriculum were 

reviewed during the initial product training sessions. Appendix A shows the implementation 

guidelines used for the pilot study. These guidelines were developed with the cooperation of 

the research team and Pearson’s editorial/product management team. During the product 

training, teachers were provided with the guidelines and training on how to complete the 

online teacher implementation logs. During the program training, the Pearson trainer 

integrated the implementation guidelines into the presentation while providing an overview of 

key features of the textbook, online resources, and ancillary materials.  The following section 

describes how well teachers adhered to implementation guidelines established in the study. 

Online Implementation Logs: Each month, participating teachers were asked to 

complete online logs that described activities in their classrooms. Each chapter follows the 

same format so the data were collapsed in order to review the total amount of implementation 

for all chapters.  

 

 
 

Table 5 outlines the program features that each teacher reported after completing the 

online teacher logs. The table shows the frequency of chapter features the teachers taught 

from all chapters during the pilot study. Overall, according to self-reports, 9 to 21 chapters 

were covered with teachers at Site 2 covering more chapters on average than teachers at Site 1. 

 
 
 
 
 

Research Question 1: Were teachers able to successfully integrate features from the 
Pearson Chemistry (2012) curriculum in their classrooms?  
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Table 5. Chapters and Chapter Features of Pearson Chemistry (2012) Implemented 

 Features Frequency 
T1 T2 T3 T4 T5 

Chapters covered 10 9 18 16 21 

Chapter Sections Covered 33 31 56 54 68 

C
h

ap
te

r 
 F

ea
tu

re
s 

Big Idea and Essential Questions 10 9 9 14 19 

CHEMystery 10 9 7 5 16 

Quick Lab 3 5 0 10 7 
Small Scale lab 5 5 0 3 5 
Chemistry & You: Feature Pages 7 11 0 14 2 

Study Guide 6 9 5 14 20 

Math Tune-Up 2 0 0 2 1 

Assessment 6 9 2 15 21 

CHEMystery (located in Chapter Assessment) 3 8 5 1 0 

Standardized Test Prep 1 5 1 0 0 

Se
ct

io
n

 
Fe

at
u

re
s 

 

Chemistry & You (section opener) 27 31 0 44 10 
Key Questions 28 31 0 48 68 
Vocabulary 30 31 1 48 68 
Sample Problem(s) 26 27 3 45 53 
LessonCheck 21 31 16 25 68 

 
 We also determined how often each of the chapter and section features was utilized 

overall. These results are found in Table 6 and were calculated by dividing the total chapters or 

sections by the frequency of usage for each component reported in the implementation logs. 

For chapter features, the most frequently used component was the Big Idea and Essential 

Questions (82%) followed by the Study Guide (73%) and Assessment features (72%). The least 

used features were the Math Tune-up (7%) and Standardized Test Prep (9%).  For section 

features, the Vocabulary (74%) and Key Questions (72%) were used most frequently while the 

section opener Chemistry & You (46%) was used the least.  
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Table 6. Textbook Features: Total Percentage of Use 

 Features % Use 
C

h
ap

te
r 

 F
ea

tu
re

s 
Big Idea and Essential Questions 82% 

Study Guide 73% 

Assessment 72% 

CHEMystery 64% 

Quick Lab 34% 

Chemistry & You: Feature Pages 33% 

Small Scale lab 24% 

CHEMystery (located in Chapter Assessment) 23% 

Standardized Test Prep 9% 

Math Tune-Up 7% 

Se
ct

io
n

 
Fe

at
u

re
s 

 

Vocabulary 74% 

Key Questions 72% 

LessonCheck 67% 

Sample Problem(s) 64% 

Chemistry & You (section opener) 46% 
Note. The bolded features were “required” by the implementation guidelines while the other features were 
“recommended”.  

 

 All teachers reported using some of the online features of the program; however, the 

frequency of use was low. Four of the five teachers reported using the Reading and Study 

Workbook occasionally. Teachers also reported occasional use of the PowerPoint presentations, 

ExamView CD-ROM, and classroom resources DVD.  

 A few factors may account for the low levels of online usage reported by teachers. The 

SuccessNet Plus platform was not fully developed resulting in teacher frustration and less 

usage. Also, several of the teachers used their own materials that they have been accustomed 

to over the years; in fact only one teacher did not report using their own materials and at least 

two teachers’ reports suggest a moderate to high frequency use of their own materials. 

Considering these factors, the usage of the online features was limited during the study. 

Classroom Observations: Classroom observations were conducted at both sites during 

April 2011 by a Pearson researcher. During the observations, an observation protocol form was 

used to document classroom activities. Observations were conducted to verify fidelity of 

implementation to the program while seeing students and teachers use the textbook and other 

online resources. The following is an example of a classroom observation conducted in spring 
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2011. After completion of the observations, teachers participated in individual interviews 

regarding their experience using the Pearson Chemistry (2012) materials.   

 
 
 
 
 
 
 
 
 
 
 
 
 
 

In general, there were noticeable differences between classroom activities, classroom 

management, and student and teacher rapport across the sites but there were not enough 

teachers to determine any trends in the data and the impact on student learning. All 

participating teachers were observed with their respective chemistry classes during the 

observations.   

Summary of Program Implementation: The overall review of the implementation data 

revealed that teachers mostly implemented the program according to the implementation 

guidelines they received during their initial product training. Unfortunately, many of the 

“required” elements of the program were not implemented as often as other program features. 

Reasons for this are further explored later in the report as we discuss product satisfaction. 

Thus, in answering Research Question 1, we concluded that while the expectations of the 

implementation guidelines were reasonable, teachers only partially used the features of the 

Pearson Chemistry (2012) as was expected. However, the program features were utilized more 

than half of the time (56%) that they were available to teachers. Furthermore, when one of the 

teachers who reported low usage that was not consistent with the other teachers (Teacher 3) 

was removed from the analysis, the percentage of features used raised to 69%.  

 

Classroom Observation Example 
 
In one observation session as a warm-up exercise, students were instructed to 
write the names of specific chemicals such as Ca3 (PO4)2 , NH4C1 , and NiO. Then 
students were instructed to write formulas of Barium chloride, sodium nitrate, and 
Iron (III) oxide. The teacher helped individual students during the warm-up. The 
lesson proceeded with a review of sections 9.3 (Naming and Writing Formulas for 
Molecular Compounds) and 9.4. (Naming and Writing Formulas for Acids and 
Bases). The lessons were reviewed as a class before the Lesson Checks for both 
sections were assigned for homework. Students completed a pop quiz in which 
they were allowed to use their periodic tables to answer questions.  
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Chemistry Assessment Results 

The second research question compares student outcomes on the Chemistry Content 

Assessment from pretest to posttest. A total of 380 students (Site 1 = 146; Site 2 = 234) 

completed both the pretest and posttest for the chemistry assessment.  

 

 
 

Figure 2 shows student scores on the Chemistry Content Assessment. A paired-samples 

t test was conducted to investigate whether there were differences from pretest to posttest. 

Results show an overall significant increase from pretest to posttest, t(379) = 19.697, p < .001. 

This result suggests overall students’ chemistry content knowledge improved significantly using 

the Pearson Chemistry (2012) program. 

 
Figure 2. Pretest and Posttest Scores on the Chemistry Content Assessment (N = 380) 

 
 

We also analyzed student performance on the assessment for each teacher (see Table 

7). The results are similar to the overall results above in that student performance under each 

teacher increased from pretest to posttest. Figure 3 displays the results found in Table 7.  

 
 
 
 
 

Research Question 2: How did students using Pearson Chemistry (2012) perform from 
pretest to posttest on an assessment related to achievement in chemistry? 
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Table 7. Pretest and Posttest Scores on the Chemistry Content Assessment by Teacher 

  Pretest Mean 
(Std. Deviation) 

Posttest Mean 
(Std. Deviation) 

Results 

Site 1 Teacher 1 8.97 (2.72) 12.38 (4.18) t(67) = -7.56, p < .001 
Teacher 2 10.94 (2.76) 14.78 (3.73) t(77) = -11.05, p < .001 

Site 2 Teacher 3 9.82 (2.47) 15.54 (3.82) t(77) = -11.08, p < .001 
Teacher 4 9.35 (3.22) 11.08 (3.17) t(36) = -2.53, p = .02 
Teacher 5 7.94 (2.88) 12.59 (4.06) t(118) = -11.73, p < .001 

 

Figure 3. Pretest and Posttest Scores on the Chemistry Content Assessment by Teacher 

 
 

 

Finally, we investigated whether there were subgroup differences related to student 

performance such as gender, ethnicity, and completion of Algebra II. There were no significant 

difference between male and female students; there were too few students to analyze 

subgroup differences by ethnicity. Finally, there were no differences in student performance 

depending on whether or not the student had completed or been currently enrolled in Algebra 

II.  
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Student Survey Results 

 Research Question 3 examined how attitudes of students related to chemistry 

performance. A total of 356 (Site 1 = 115; Site 2 = 231) students completed a matched pretest 

and posttest survey. 

 

 
 
 The student survey was largely based on the Science Motivation Questionnaire (Glynn & 

Koballa, 2006) in addition to other items we created. A factor analysis was completed by the 

original survey author in a follow-up study that validated the survey (see Glynn, Taasoobshirazi, 

& Brickman, 2009). These published results estimated five distinct factors within the Science 

Motivation Questionnaire: intrinsic motivation and personal relevance; self-efficacy and 

assessment anxiety; self-determination; career motivation; and grade motivation. We 

conducted our own reliability analyses to determine if the results were consistent with the 

authors’ original publication. Results of the composite factor reliability ratings are found in 

Appendix B. Table 8 shows the overall student means of the five factors from the pretest and 

posttest surveys, based on an agreement score of 1 (low) to 5 (high). In looking at each teacher 

individually, we found the trends were consistent to the overall trends for all factors but Self-

Efficacy and Assessment Anxiety where one teacher (i.e., Teacher 1) showed a loss from pretest 

to posttest while the other teachers were equivalent from pretest to posttest, F(4, 351) = 9.814, 

p < .001. 

Table 8. Student Attitudes Survey Results  

Factors Pre-test Mean 
(Std. Deviation) 

Post-test Mean 
(Std. Deviation) 

Difference 
 

Intrinsic Motivation and Personal Relevance 2.94 (0.76) 2.74 (0.83) -.20*** 

Self-Efficacy and Assessment Anxiety 3.13 (0.76) 2.99 (0.83) -.14*** 

Self-Determination 3.60 (0.66) 3.32 (0.77) -.28*** 

Career Motivation 2.95 (1.17) 2.77 (1.20) -.18** 

Grade Motivation 3.94 (0.57) 3.74 (0.64) -.20*** 
Note. Chapter Survey responses were provided on a scale of one to four (1 = Never, 5 = Always) 
** p < .01 level; *** p < .001 level  

  

Research Question 3: How did students using the Pearson Chemistry (2012) program 
perform from pretest to posttest on a survey about students’ attitudes related to 
chemistry? 



Pearson Chemistry (2012) Pilot Study Final Report 
Cobblestone Applied Research & Evaluation, Inc. 

23 

 Paired-samples t tests were conducted to assess these differences in student attitudes 

from pretest to posttest for the five composite factors (see Table 8). All composite factors 

showed significant decreases from pretest to posttest. In a previous study of high school 

science (Miller & Levine Biology, 2010) we also found a similar decrease in student attitudes 

over the course of a year (Eddy, Ruitman, Sloper & Hankel, 2010). In fact, due to the difficulty of 

the chemistry curriculum, we are not surprised to see a downward trend in attitudes about 

science for chemistry students, although it was expected that if students liked the program 

enough that these negative attitudes might be offset. Also, despite the downward trend from 

pretest to posttest, the overall results of the posttest were favorable to the Pearson Chemistry 

(2012) program with all results being slightly to moderately positive. Figure 4 displays these 

results. Finally, it is noteworthy that we were not able to test the assertion regarding the 

impact of the curriculum on student attitudes given the lack of a control group.  

 

Figure 4. Student Attitudes Survey Posttest Results 

 

Relationship between Student Attitudes and Achievement 

To further investigate the impact of student attitudes on their achievement, we 

conducted correlational analyses of student achievement scores on the chemistry assessment 

and composite factors derived from the student survey. In this analysis we investigated 

whether higher achieving students expressed more positive or more negative attitudes at 
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posttest (see Table 9). Chemistry assessment posttest scores were significantly correlated with 

all but one composite factor (i.e., Career Motivation) from the student survey. In brief, students 

that scored higher on the chemistry assessment reported less test anxiety, more self-efficacy, 

self-determination, and grade motivation.  

Table 9. Correlations between Chemistry Performance and Student Attitudes 

Composite Factors Chemistry Assessment Posttest 

Intrinsic Motivation and Personal Relevance .297** 

Self-Efficacy and Assessment Anxiety .363** 

Self-Determination .201** 

Career Motivation .084 

Grade Motivation .337** 

** p < .001 
 
 Teachers participated in interviews during the spring observations and provided 

information regarding their students’ interest and learning in contrast to previous years using 

other Chemistry programs. The remaining research questions (questions 4 – 9) were primarily 

answered by the teacher interviews conducted the Pearson researcher in spring 2011. 

Additional supporting data were used when appropriate.  

 

 
 
Overall, the participating teachers felt that the program did a better job at engaging 

students when comparing it to previous chemistry programs; however they generally felt that 

the textbook could do little to engage students because that was more of the teacher’s 

responsibility. Specifically, one teacher responded that the textbooks layout, in particular the 

key terms, helped engaged the students. Another teacher felt that students were slightly more 

motivated to use the textbook. However, one teacher responded that chemistry is still a very 

technical class; thus, despite the textbook being far more modern than their previous book, 

interest and motivation remained stagnant. 

Research Question 4: Did the Pearson Chemistry (2012) program help engage students 
and get them interested in chemistry in comparison to previous programs the school has 
used? 
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Considering that students performance on the Chemistry Content Assessment improved 

from pretest to posttest, it is likely that the Pearson Chemistry (2012) program helped students 

understand chemistry. One teacher responded that “the clarity of the language in the books is 

the most important thing”; an indication that the textbook specifically was written clearly 

enough for students to understand the important concepts. Teachers also indicated that certain 

elements of the program were effective increasing student learning: 

 Textbook layout/ease of use 

 Workbooks pages for practice 

 Study guide 

 Virtual lab 

 Online animations 

 Student survey results showed that students generally agreed that the Pearson 

Chemistry (2012) program helped them understand chemistry. For example, students rated the 

capacity for Sample Problems to increase their understanding as 3.29 on a scale of 1-5. When 

asked if the textbook provided them with the skills to succeed in the class, students responded 

somewhat favorably with a mean of 3.14. 

 

 
 
 Teachers provided mixed impressions on the Pearson Chemistry programs’ ability to 

connect chemistry concepts to the real world. Teachers reported using the Chemistry & You 

sections interchangeably with their own materials and perspectives, yet teachers noted the 

difficulty in a textbook trying to provide information that is relevant to students because 

examples provided may be obsolete in a few years. One teacher suggested that such materials 

Research Question 6: Did Pearson Chemistry (2012) help teachers show students that 
chemistry is relevant to their lives in comparison to previous programs the school has 
used? 
 
 
 

Research Question 5: Did the Pearson Chemistry (2012) help students understand 
chemistry in comparison to previous programs the school has used? 
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are likely most useful to new teachers and not as necessary to veteran teachers who are 

accustomed to staying current on their field. 

 Results from the student survey indicated that students were less likely to rate 

Chemistry as relevant to their lives from pretest to posttest. For example, individual survey 

items such as “The Chemistry I learn is relevant to my life” decreased significantly from pretest 

(M = 26.64) to posttest (M = 2.46), t (350) = 3.035, p < .01. A similar question, “Chemistry is 

relevant to my life” also decreased from pretest (M = 2.97) to posttest (M = 2.74), t (349) = 

3.439, p < .01. This suggests that the Pearson Chemistry (2012) program did not increase 

student awareness to the relevance of chemistry to their lives during the study. Alternatively, 

students rated the particular textbook features that related to relevance (e.g., Chemistry & You, 

Big Idea), on average, received positive ratings. It is possible that the results indicate a 

discrepancy where relevance is being confused with utility. While chemistry concepts are 

applicable to numerous areas of everyday life, knowing or not knowing such information may 

not impact students’ everyday experience. Perhaps for many students, chemistry intersects 

with their lives in the same manner as gravity in that students have a direct interaction with the 

concept but do not necessarily actively attend to it. This is contrasted with a subject such as 

math, where the lack of knowledge of a subject matter is perceived more clearly in everyday 

life. 

 

 
 
 The teacher’s perception of the usefulness of math support in helping students with 

their math skills was mostly negative, but several teachers admitted to not frequently using the 

different math features. However, one teacher who appeared to take advantage of the 

supplemental math materials said that the text did a good job and not only presented problems 

in a very logical way, but also presented them in the way that he is accustomed to teaching 

them. 

 Students were asked one question regarding the importance of math in understanding 

chemistry (e.g., “Being good at math is important to understanding chemistry”), on both the 

Research Question 7: Did the math support in the Pearson Chemistry (2012) help 
students’ math skills in comparison to previous programs the school has used? 
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pretest and posttest. Students’ agreement with the statement increased from pretest (M = 

3.97; SD = 0.84) to posttest (M = 4.12; SD = 0.89) indicating a better understanding of the 

importance of being mathematically prepared for chemistry. In addition, two questions were 

presented on the posttest that addressed whether the textbook demonstrated how to apply 

math in a chemistry context, and whether sample problems were helpful in understanding 

chemistry concepts. In general, students were fairly split on program’s ability to help them with 

mathematical concepts, but overall students increased their recognition of the importance of 

knowing math in the chemistry discipline.   

  

 
 
 The teachers found the differentiated instruction features of the Pearson Chemistry 

(2012) program moderately helpful. Some suggested that it would be useful for new teachers 

as well as in planning. Some parts were considered overly simplistic and resembled steps that 

were routine in teaching chemistry. One teacher noted that his classes were already separate 

to some extent by level due to their own placement procedures and therefore differentiated 

instruction was not necessarily relevant in the classroom. 

 

 
 
 Teachers reported mixed impressions of the technological resources designed to 

support the textbook. On a positive note, teachers reported that the technology provided more 

options to present the same material making it easier to engage the students. However, 

problems using virtual labs, lack of access to the necessary hardware (e.g., computers or 

netbooks), and a need for additional training on how to use the website made using the 

technology difficult. In addition, PowerPoint presentations were considered too long and not 

useful by some of the teachers, and teachers indicated a need for physical resources (e.g., lab 

Research Question 9: Did the technology in the Pearson Chemistry (2012) support the 
textbook in comparison to previous programs the school has used? 
 
 
 
 
 

Research Question 8: Did the teacher support in Pearson Chemistry (2012) materials 
allow instructors to teach to the different levels of students in their classroom in 
comparison to previous programs the school has used? 
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manuals and vocabulary worksheets) to complement the website and 

other technological aspects. 

Product Satisfaction 
 
 As part of the posttest student survey and teacher interviews, 

students and teachers were asked to reflect on their satisfaction with 

various components and features of the Pearson Chemistry (2012) 

program. While not specific to any research questions, product 

satisfaction is important to measure because it can inform the outcome 

measures in the study. The following information presents the results of 

the posttest student survey and includes additional supporting data from 

teacher interviews. 

Pearson Chemistry Textbook: Figure 5 provides an overall 

representation of students’ product satisfaction with the Pearson 

Chemistry (2012) textbook. An important finding for the study was the 

response concerning the overall opinion of the textbook. As can be seen in 

Figure 5, 73% of students rated the textbook as “like” or “strongly like” on 

a 4-point scale. Despite the lack of a comparison group, this finding was 

surprising considering the difficulty level of the content. Teachers agreed 

with students as to their overall satisfaction with the Pearson Chemistry 

(2012) program. Overall, the teachers’ impression of the textbook was 

that it was organized logically and was easier for the students to grasp 

conceptually in comparison to other chemistry texts. 

 The top five features of the textbook rated by students were 

Vocabulary (83%), Key Questions (82%), Sample Problems (73%), Study 

Guide (71%), and Quick Labs/Small Scale Labs (66%). Furthermore, more 

than half of the students responded favorably for all but one program 

features. The bottom five feature of the textbook were Math Tune-Up 

(48%), Chemistry & You: Chemistry Careers (54%), Chemistry & You: 

 
 
 
Teacher Comments 
about the Pearson 
Chemistry (2012) 
Program 
 
“The [Pearson Chemistry] 
textbook itself, I think, is a 
better textbook than any 
of them that I’ve used in 
the past, if you can get the 
kids to use it and to read 
it…I think the textbook 
itself it very user friendly.” 
 
 
“Some [students] are 
saying the reading is 
better than some of their 
other class textbooks.” 
 
 
“The textbook seemed to 
be very readable and user 
friendly. There’s a lot of 
colorful graphics and a lot 
of real life examples.” 
 
 
“Students asked to do 
more activities so I pulled 
them from [the Pearson 
Chemistry] resources.  It 
had a positive effect.” 
 
 
“They enjoyed the 
worksheets so much that 
they are now a common 
feature in class.” 
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Section headers (56%), Chemistry & You: History (56%), and Standardized Test Prep (57%).  

 Teachers generally commented favorably on the logical layout and readability of the 

program but did not highlight positive comments about any of the specific features of the 

textbook outside of a few comments about the Study Guide and Chapter Assessments. Teachers 

were mostly critical of the features that attempted to increase the relevance of chemistry to 

students’ lives. The teachers’ most critical comment was that these features did not fit in with 

their teaching styles and would be outdated within a couple of years.  

SuccessNet Plus Online Content: Students also commented on the online features of the 

Pearson Chemistry (2012) program. Most students agreed that the Virtual Labs were the best 

part of the online features.  

 Figure 5. Student Satisfaction Pearson Chemistry (2012) Textbook Features 
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Seventy-three percent of student rated the Virtual Labs positively (see Figure 5). 

Students also rated the other online features Math Tutor (59% favorable), Chem Tutor (56% 

favorable), Concepts in Action (56% favorable), Kinetic Art (55% favorable), and Online Sample 

Problems (47% favorable). While the online features were mostly rated as favorable, they were 

not rated as highly as the textbook features by students. Also, the response rate on survey 

items related to the online features was lower because many students had not used the online 

features. 

 The low usage of the online features was most likely do to the problems associated with 

the SuccessNet Plus program available to teachers for the study. The biggest teacher complaint 

was regarding the registration of students for student access. The class roster did not upload 

for teachers which required them to manually enter each student one-by-one if they wanted to 

create student login names and passwords. This process was much too time consuming for 

teachers and some abandoned the effort entirely. Other issues that teachers noted with the 

online features were: difficulty in navigating through some features; the desire for additional 

training using online components; browser restriction (e.g., students wanted to use the 

program on Google Chrome); lack of access from Apple iPads; frequent site “crashing”. 

 

Figure 6. Student Satisfaction Pearson Chemistry (2012) Online Features 

 
 
 A summary of program features that students liked and disliked is presented in Table 

10. When comparing the students’ opinions about the textbook and online features, an 
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interesting finding was discovered. Students rated the Sample Problems in the textbook as one 

of the most favorite features of the program while rating Math Tune-up as the lowest overall. 

The opposite is true for the online features where the Math Tutor was rated somewhat 

favorably while the Online Sample Problems were rated the as the least liked feature. 

Unfortunately, this inconsistency between online and textbook features could not be explored 

without further student input that was not available for this study. Further analysis with the 

available data showed the textbook features and online features were highly correlated (p < 

.001) suggesting that as student ratings improved on the textbook features, they would also 

improve on online features.  

Table 10. Students’ Favorite and Least Favorite Program Features 

Favorite Program Features Least Favorite Program Features 

Textbook 

 Vocabulary 

 Key Questions 

 Sample Problems 

 Study Guide 
 Quick Labs/Small Scale Labs 

Online 

 Virtual Labs 

Textbook 

 Math Tune-Up  
 Chemistry & You: Chemistry Careers 
 Chemistry & You: Section headers 

 Chemistry & You: History 
 Standardized Test Prep 

Online 

 Online Sample Problems 

 
Results Summary: In general, the majority of students and teachers reported that they 

liked the Pearson Chemistry (2012) program. The students and teachers also provided positive 

ratings of the textbook and favored several of the features (e.g. virtual labs), but experienced 

problems interacting with the online features.  

For teachers, the usefulness of many of the programs features is likely to be moderated 

by their own experience. Some veteran teachers who have crafted and modified their own 

materials over the years and feel less comfortable with technology are not likely to be 

persuaded into making changes to their teaching style or what they use in the classroom, 

particularly if they feel that it is working for students. However, the present study teachers felt 

that new teachers may benefit the most from some of the features provided by the Pearson 

Chemistry Program (2012). 
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Discussion 

 
Students generally like the Pearson Chemistry (2012) program, including the textbook 

and online features; however, their enthusiasm was tempered by difficulties using the online 

program, which prevented a fair test of the entire curriculum. While it was hoped that the new 

program features would garner enough interest for students to like their chemistry course and 

the content they were studying, it was unmistakable that students still perceived the content as 

difficult and were unlikely persuaded to acquire attitudes about chemistry in an 

overwhelmingly positive light. Student attitudes about the course and preference for science 

decreased from pretest to posttest, although students also more accurately recognized that 

good mathematics skills were important to knowing chemistry by the end of the year. 

Therefore, it appeared that students understood how important many of the concepts and 

tools in the Pearson Chemistry (2012) program might be to their learning; they were unable to 

overcome some negative attitudes about chemistry even using the updated features in the 

Pearson Chemistry (2012) program. 

Teachers also reported that they liked the Pearson Chemistry (2012) program and found 

many of the elements of the textbook helpful to students. However, teachers also indicated 

that they did not make major changes to their style or routines based on using the materials. 

Even though teachers were given specific instructions about which elements of the program 

should be emphasized, many still selected those elements that corresponded to their personal 

preferences. Although teachers found many of the online features helpful, they were frustrated 

at the technical problems associated with the online program. As much as teachers reported 

liking the program, veteran teachers indicated that they would only incorporate new features 

into their routines if it suited their current teaching style. However, more experienced teachers 

did report that the program would certainly help new teachers design and implement lessons in 

their classrooms.   

 We have evidence that students increased their knowledge of chemistry concepts from 

pretest to posttest and also enjoyed using the program. It is unclear; however, the extent to 

which students liked the program or learned more from the program in comparison to any 

competitor programs given that a control group was not included in the study. Future research 
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should focus on comparing the use of Pearson Chemistry (2012) with other competitor 

programs. In addition, other features such as math support should be tested by comparing 

math support elements in two or more programs to make accurate judgments about the 

effectiveness of the Pearson Chemistry (2012) program to support math skills as they are 

applied to chemistry learning.  
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Appendix A: Pearson Chemistry (2012) Pilot Study Implementation Guidelines 
 
The following guidelines are intended to be followed by all participating teachers in the Pearson 
Chemistry pilot study. Some aspects of the program are required to ensure all students receive 
program features that are important to the study. 
Required 

• Exclusive use of Pearson Chemistry (2012) text for the duration of the 2010-11 school 
year 

• Use Pearson Chemistry Digital Path resources where appropriate 
• Work through the CHEMystery (beginning and end of each chapter) 
• Introduce chapter using Big Idea and revisit questions and prompts throughout chapter 
• Cover multiple Sample Problems for each chapter 
• Cover multiple Chemistry & You features for each chapter 

 Chemistry & You question at beginning of each section 
 Chemistry & You: Chemistry Careers* with accompanying student activity 
 Chemistry & You: Everyday Matter* with accompanying student activity 
 Chemistry & You: Technology* with accompanying student activity 

• Use the Student Workbook when appropriate 

Recommended 
• Work through Key Questions at the beginning of each section and throughout text 
• Review the Vocabulary for each section 
• Have students complete the Lesson Check after each section 
• Complete multiple Small-Scale Labs 
• Complete multiple Quick Labs 
• Chapter Study Guide 
• Chapter Assessment 
• Standardized Test Prep at end of each chapter 

*Not all chapters contain these features. 
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Appendix B. Factors Derived from Student Post-test Survey 
 
Extraction Method: Principal Component Analysis 
Rotation Method: Varimax Rotation with Kaiser Normalization 
Five Factors Extracted 
 
Factor 1: Intrinsic Motivation and Personal Relevance (Cronbach’s alpha = .91) 
1. I enjoy learning Chemistry (.67) 
2. The Chemistry I learn relates to my personal goals (.70) 
3. I think about how the Chemistry I learn will be helpful to me (.75) 
4. The Chemistry I learn is more important to me than the grade I receive (.57) 
5. I think about how I will use the Chemistry I learn (.67) 
6. I find learning Chemistry interesting (.72) 
7. The Chemistry I learn is relevant to my life (.75) 
8. The Chemistry I learn has practical value for me (.79) 
9. I like Chemistry that challenges me (.59) 
10. Understanding Chemistry gives me a sense of accomplishment (.49) 
 
Factor 2: Self-Efficacy and Assessment Anxiety (Cronbach’s alpha = .81) 
1. I am nervous about how I will do on Chemistry tests (reversed; .67) 
2. I become anxious when it is time to take a Chemistry test (reversed; .59) 
3. I worry about failing Chemistry tests (reversed; .70) 
4. I am concerned that the other students are better in Chemistry (reversed; .60) 
5. I hate taking Chemistry tests (reversed; .54) 
6. I am confident that I will do well on Chemistry labs and projects (.36) 
7. I believe I can master the knowledge and skills in the Chemistry course (.37) 
 
Factor 3: Self-Determination (Cronbach’s alpha = .78) 
1. If I am having trouble learning Chemistry, I try to figure out why (.50) 
2. I put enough effort into learning Chemistry (.62) 
3. I use strategies that ensure I learn Chemistry well (.63) 
4. I prepare well for the science tests and labs (.62) 
 
Factor 4: Career Motivation (Cronbach’s alpha = .89) 
1. I think about how learning Chemistry can help me get a good job (.80) 
2. I think about how learning Chemistry can help my career (.80) 
 
Factor 5: Grade motivation (Cronbach’s alpha = .55) 
1. I like to do better than the other students on Chemistry tests (.43) 
2. Earning a good Chemistry grade is important to me (.51) 
3. I expect to do as well as or better than other students in Chemistry class (.47) 
4. I think about  how my Chemistry grade will affect my overall grade point average (.25) 
5. It is my fault, if I do not understand Chemistry (-.02) 


