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Executive Summary 
 
As the global race for innovation in science 
and technology accelerates, U.S. schools 
are seeking to increase student science 
achievement. Strategies include creating 
greater classroom engagement, developing 
student science inquiry skills, and providing 
more opportunities for students to 
investigate and explore. In response to this 
need, Pearson developed Interactive 
Science, a hands-on, inquiry-based science 
program. 
 
Pearson recognizes the importance of 
establishing scientific evidence of 
effectiveness of educational products. As 
such, Pearson contracted with Magnolia 
Consulting, LLC, an external, independent 
evaluation firm, to conduct an effectiveness 
study of the Interactive Science program. 
Magnolia Consulting conducted this study 
with 61 classrooms and 1,133 students 
during the 2011-2012 school year. 
 
Study Design & Methods 
 
The purpose of this study was to evaluate 
the impact of Interactive Science materials 
on student science achievement and 
attitudes toward science, and facilitator 
implementation of the Interactive Science 
program in grades 4 and 5. Magnolia 
Consulting conducted a randomized control 
trial (RCT) of Interactive Science. Given the 
wide variation in total time for science, 
evaluators asked treatment classrooms to 
use the program for at least two hours per 
week. The final study sample included 
students from seven schools in six 
geographically diverse study locations. 
 
Over the course of the study, evaluators 
collected quantitative and qualitative data 
including weekly treatment teacher 
implementation logs, a one-time 
comparison teacher survey, teacher 

interviews, and observations of treatment 
and comparison classrooms. Students 
completed the SAT-10 science subtest at 
pretest and posttest as a measure of 
science achievement, and a science 
attitude survey at pretest and posttest as a 
measure of science attitudes.  
 
Program Implementation 
 

 
Interactive Science teachers implemented 
the program according to implementation 
guidelines and with high fidelity. Teachers 
had an overall average fidelity rating of 89% 
(range 70% to 102%). There were 
variations in fidelity ratings because of 
differences in student exposure to the 
program materials, as evidenced through 
the weekly logs and in-person observations. 
One site experienced issues in finding time 
for science once the study began and spent 
less than two hours on science instruction 
each week. Evaluators captured this 
difference in teacher fidelity scores. 
 

 
 
Interactive Science teachers had positive 
perceptions of the program. Teachers 
appreciated the Teacher Guides provided by 
the program, especially the teacher 
background knowledge sections and easy-
to-read layout. Teachers reported benefiting 
from the use of technology and hands-on 
experiments that actively engaged students 
in science lessons. Additionally, teachers 

KEY QUESTION: 

Did teachers implement the 
curriculum according to the 
implementation guidelines and with 
a high level of fidelity?  

KEY QUESTION: 

What were teachers’ perceptions 
and experiences with the materials 
and components? 
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appreciated the write-in student textbooks 
and the various interdisciplinary connections 
included within the program. 
 
Student Learning Results 
 

 
 
Students who participated in Interactive 
Science saw statistically significant gains in 
science achievement over the course of the 
study (effect size = 0.33), corresponding to 
a moderate effect size. There were no 
statistically significant differential effects by 
implementation fidelity levels. However, the 
relationship between fidelity and student 
gains was positive, suggesting that greater 
implementation fidelity might be related to 
higher levels of student gains in a larger 
study sample.  
 

 
 
At the end of the study, Interactive Science 
and comparison students evidenced 
comparable science achievement scores 
that did not statistically significantly differ 
(effect size = -0.06). Additionally, there was 
no differential impact of the program within 
student subgroups of Caucasian, African 
American, Hispanic, Free/Reduced Lunch 
Eligible, or Free/Reduced Lunch Ineligible 
students (effect sizes = -0.13 to 0.03). 
Overall, students in these subgroups 

performed comparably at posttest 
regardless of assignment to the Interactive 
Science or comparison curriculum.  

 

 
Student Attitude Results 
 

 
Over the course of the study, Interactive 
Science students reported consistently 
positive science attitudes, with no 
statistically significant changes over time 
(effect size = 0.02). Exploratory analyses 
revealed Interactive Science students had 
positive science interest and science 
efficacy over the course of the study. 
Student science interest did not statistically 
significantly change over the study (effect 
size = -0.06), but science efficacy did 
statistically significantly increase (effect size 
= 0.20) and translated to a small effect size. 
 

Figure 12. Interactive Science (n = 596) and 
comparison (n = 511) student mean 

unadjusted pretest and unadjusted posttest 
scaled scores 

KEY QUESTION: 

Did students in the treatment group 
demonstrate significant gains in 
science achievement during the 
study period? Were there 
differential effects by 
implementation fidelity levels? 

KEY QUESTION: 

How did the science achievement 
of students in the treatment group 
compare to that of students in the 
comparison group? 
 

KEY QUESTION: 

Did students in the treatment group 
demonstrate significant gains in 
their interest and attitudes toward 
science during the study period?  
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There were no statistically significant 
differences in overall science attitudes 
between Interactive Science and 
comparison students (effect size = -0.05). 
Both groups evidenced comparably high 
levels of science attitudes at posttest. 
Follow-up exploratory analyses found no 
statistically significant differences in 
science interest or science efficacy (effect 
sizes = -0.05), with both groups showing 
similar positive levels of interest and 
efficacy toward science. 
 
Summary 
 
The results show that Interactive Science 
was as effective as other high-quality 
science programs in improving student 
achievement. This is notable given that  

Interactive Science teachers only used the 
program for one year, and comparison 
teachers had several more years of 
experience with their programs. Students 
and teachers reported similarly positive 
experiences with Interactive Science and 
other high-quality science programs such as 
FOSS, and Harcourt Science. Interactive 
Science teachers and students expressed 
appreciation for the program and materials 
offered, especially the in-depth Teacher’s 
Guide, hands-on activities, technology 
connections, and numerous links to other 
content areas. Taken together, the results 
suggest Interactive Science is a high-quality, 
effective science program enjoyed by 
teachers and students. 

KEY QUESTION: 

How did changes in interest and 
attitudes toward science among 
students in the treatment group 
compare to those of students in the 
comparison group? 
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Introduction 
 
 We live in a rapidly changing world where new scientific discoveries, technologies, and 
information are shared internationally everyday. The global competition for scientific 
advancement compels U.S. schools to provide high-quality science instruction that will increase 
student interest in science, technology, engineering and mathematics (STEM) careers 
(Committee on Science, Engineering and Public Policy, 2007). The challenges are clear: 
 

• Only 34% of U.S. fourth graders scored at proficient levels in science in the recent 
National Assessment of Education Progress (National Center for Education Statistics, 
2011).  

• At least 28% of schools reduced time for science instruction after No Child Left Behind 
(McMurrer, 2007).  

• In California 40% of elementary school students receive less than one hour of science 
instruction per week (Dorph, Shields, Tiffany-Morales, Harty, & McCaffrey, 2011).  

• A nationally representative sample of science lesson observations found that only 15% 
were high quality (Weiss, Pasley, Smith, Banilower, & Heck, 2003). 

Research about successful science education offers insight on the keys to raising 
achievement. Studies show that students who are actively engaged with science and have 
confident attitudes toward science are more likely to choose science careers (Riegle-Crumb, 
Moore & Ramos-Wada, 2011; Natural Research Council, 2012) and to have greater science 
achievement (Kaya & Rice, 2010). Thus efforts to improve student attitudes and engagement 
toward science can have immediate and lasting effects. Research suggests that classroom 
teachers should provide more opportunities for students to investigate and explore science 
concepts (Logan & Skamp, 2008; Milne, 2010; Weiss et al., 2003). Additionally, developing 
student inquiry skills is essential, as inquiry enables students to develop a sense of wonder 
about science (Milne, 2010) and to develop critical thinking skills (National Science Board, 2006). 
Finally, the National Research Council (2012) suggests eight essential elements for K–12 
science and engineering curriculums: 

1) asking questions, 

2) generating models and investigations, 

3) creating and learning through investigations, 

4) incorporating data analysis and interpretation, 

5) integrating mathematics into science instruction,  

6) producing explanations, 

7) arguing for positions based on evidence, and 

8) the acquisition, evaluation, and sharing of information. 
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 Overall, research indicates that students have the best opportunity for science success 
in classrooms that nurture their interest and engagement, allow them to investigate and use 
inquiry skills, and build on their science foundational skills. Pearson, Inc. developed Interactive 
Science to help meet the need for a high-quality science program. To examine the impact of 
the Interactive Science program on student science achievement and interest, Pearson, Inc. 
contracted with Magnolia Consulting, LLC—an external, independent consulting firm 
specializing in educational research and evaluation—to conduct an effectiveness study of the 
Interactive Science program in fourth and fifth-grade classrooms during the 2011–2012 school 
year. This report presents the research design, methods, and findings of the Interactive Science 
study. 
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Research Design 
 
 The purpose of this study was to evaluate the effectiveness of the Interactive Science 
program in improving student science achievement and attitudes toward science. The study 
also assessed teachers’ implementation of the Interactive Science program. The evaluation 
used a cluster randomized trial design with students nested in classrooms to measure the 
impact of materials on student science performance and attitudes. Specifically, the study 
addressed the following evaluation questions: 
 

1. Did teachers implement the curriculum according to the implementation guidelines and 
with a high level of fidelity? What were teachers’ perceptions and experiences with the 
materials and components? 

2. Did students in the treatment group demonstrate significant gains in science 
achievement scores during the study period? Were there differential effects by 
implementation fidelity levels? 

3. How did the science achievement of students in the treatment group compare to that of 
students in the comparison group? 

4. Did students in the treatment group demonstrate significant gains in their interest and 
attitudes toward science during the study period?  

5. How did changes in interest and attitudes toward science among students in the 
treatment group compare to those of students in the comparison group? 

 
Methodological Approach 
 
 Evaluators used a randomized controlled trial design (RCT) wherein evaluators randomly 
assigned classrooms to a treatment or comparison group. Therefore, within the same school, 
some classrooms used the Interactive Science program, while others used their existing 
science curriculum. This design allowed evaluators to estimate the difference between student 
achievement in treatment and comparison classrooms and to determine if the difference was 
statistically significant (Raudenbush, Spybrook, Liu, & Congdon, 2005).  
 
 Evaluators used hierarchical linear modeling (HLM) to analyze student science 
achievement and science attitude data. HLM, also known as multilevel modeling, allows 
evaluators to account for nesting of data or multilevel information (Raudenbush & Byrk, 1986). 
Nesting occurs when there is a unit of observation at one level located within some 
observations at another level (MacCallum, Kim, Malarkey, & Kiecolt-Glasser, 1997). In this study, 
where students are nested in classrooms and schools, HLM allows evaluators to account for 
variance in student science achievement outcomes at both the student and the 
classroom/school level. For example, student-level variance might be related to socioeconomic 
status, baseline science achievement and gender. Classroom and school-level variance might 
be related to implementation fidelity and classroom-level demographics. HLM analyses account 
for the fact that student experiences within schools and classrooms are not independent, and 
as a result, should be analyzed as nested data. In this study, evaluators used HLM to examine 
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Interactive Science student gains in science achievement and attitudes from the beginning to 
the end of the study, and to compare end-of-year science achievement between Interactive 
Science students (treatment group) and students who continued with their existing science 
curriculum (comparison group).  
 
 Evaluators calculated effect sizes to determine the difference between treatment and 
comparison group end-of-year achievement and attitude scores. Additionally, evaluators 
conducted descriptive and non-parametric analyses related to student and teacher 
characteristics, program implementation, and student pretest and posttest science 
achievement and attitudes. Finally, evaluators conducted additional analyses to identify any 
differences in treatment and comparison group equivalence and attrition.  
 
Measures 
 
 Evaluators used a combination of quantitative and qualitative methods to study the 
implementation and impact of the Interactive Science program. A Pearson researcher and 
Pearson trainer conducted initial site visits to orient participants to the evaluation study and to 
provide training on program implementation. Magnolia Consulting collected descriptive, 
implementation, and outcome data throughout the study. This section describes the student 
and teacher measures.  
 
Student Measures 
 
 Evaluators used the Stanford Achievement Test, Tenth Edition (SAT-10) to assess 
students’ science skills, and developed a customized survey to measure students’ attitudes 
toward science. Reliability information for both measures is available in Appendix A.  
 
Stanford Achievement Test, Tenth Edition (SAT-10) 
 
 The SAT-10 is a norm-referenced, group-administered assessment that measures a 
number of content areas, including science, reading, and mathematics. The assessment uses a 
multiple choice format and is appropriate for administration in the fall and spring. Primary 3 is 
appropriate for the beginning of fourth grade, Intermediate 1 is appropriate for the end of fourth 
grade and the beginning of fifth grade, and Intermediate 2 is appropriate for the end of fifth 
grade. Each of these levels includes a Science subtest with cluster scores including Earth 
Science, Life Science, Physical Science, Nature of Science, Basic Understanding, and Thinking 
Skills. All three test levels—Primary 3, Intermediate 1, and Intermediate 2—consist of 40 test 
items and take approximately 25 minutes to complete. Available scores for the SAT-10 include 
Normal Curve Equivalents, National and Local Percentile Ranks and Stanines, Grade Equivalents, 
Cluster Performance Scores, and Scaled Scores. Evaluators used scaled scores to analyze 
student science achievement outcomes. 
 
Student Attitude Survey 
 
 As part of the pilot study, Haden (2011) developed an attitude survey to measure 
student attitudes before and after using Interactive Science. The attitude survey included 18 
questions that assessed student attitudes toward science. Twelve questions pertained to 
science interest and six related to science efficacy. Haden (2011) asked students to rate a 
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series of statements using a 5-point scale ranging from, 5, Really Agree to 1, Really Disagree. 
For example, the first question stated, “Science is interesting to me.” In the present study, 
teachers administered a pretest attitude survey that included all 18 items from the pilot study. 
The posttest survey repeated those items and included a question related to students’ general 
perceptions of the Interactive Science program and materials.  
 
Teacher Measures 
 
 To measure program implementation and teacher perceptions, evaluators collected data 
from multiple sources. Treatment teachers completed weekly online implementation logs, and 
comparison teachers completed a classroom instruction survey during spring 2012. Pearson 
research team members conducted classroom observations and interviews to assess fidelity of 
implementation and to capture teacher perceptions of the program. Implementation data 
provides important information concerning the nature of teachers’ program use and the 
effectiveness of materials in improving students’ science skills. Teacher measures increase the 
validity of qualitative findings by (a) triangulating data through multiple data collection methods; 
(b) capturing the perspectives of various participants; and (c) collecting data throughout the 
project period (Erickson, 1986).  

 
Teacher Implementation Log 
 
 Participating teachers completed weekly 15-minute online implementation logs that 
gauged the breath and depth of their use of the Interactive Science program. Teachers 
indicated (a) the frequency and extent to which they implemented specific Interactive Science 
components and materials, (b) how often they used the program’s additional resources, 
including assessments, and (c) their perceptions about the Interactive Science program. The 
final implementation log included additional open-ended summative questions and pertained to: 
 

a) the classroom learning environment, including important characteristics of school 
culture and student population which influenced the learning context, 

b) teacher perceptions of program strengths and challenges, 

c) modifications to teacher instructional practices, 

d) instructional support, 

e) observations of student impacts (i.e., learning and motivation), 

f) use of digital components, and 

g) future program use. 

  
 The weekly logs served as a mechanism to measure program variation and fidelity of 
implementation. Evaluators aggregated data from the logs and combined log data with 
aggregate observation data to arrive at a rating to describe teachers’ fidelity. At the initial 
participant orientation, the Pearson researcher and trainer encouraged teachers to follow 
implementation guidelines (Appendix B) in order to implement the program with high fidelity.  
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Observation Protocols 
 
 To gauge program implementation, Pearson research team members observed teacher 
and student actions during 30–40 minute intervention periods twice during the 2011–2012 
school year. Evaluators used Interactive Science observation protocols created during the pilot 
study (Haden, 2011) and developed new observation protocols for comparison teachers. During 
each observation, researchers completed a checklist for materials used by teachers and 
students during the observation (e.g., Teacher’s Edition, student write-in textbook, kit materials) 
and rated program adherence, teacher quality, and student responsiveness across 17 indicators 
(e.g., teacher-student interactions, lesson delivery, instructional strategies). The observation 
protocol allowed researchers to indicate the extent to which teachers employed various 
implementation indicators and to take notes on observations. 
 
 Evaluators quantitatively and qualitatively used the observation data to triangulate other 
data sources and to calculate observer implementation fidelity ratings. Pearson researchers 
established inter-rater reliability through a visit to Site 6 in the fall of 2011. Two researchers 
observed the same classroom and provided individual ratings during the observation. Following 
observation and individual determination of ratings for the seventeen indicators, the two 
Pearson researchers conducted a debriefing of the observation, establishing a high level of 
agreement for indicators (average measures intraclass correlation coefficient = .80). 
 
Interview Protocols 
 
 Evaluators used treatment teacher interview protocols developed during the Interactive 
Science pilot study (Haden, 2011) and created new interview protocols for comparison teachers. 
Pearson researchers interviewed treatment teachers in the fall and spring, and a sample of 
comparison teachers in the spring. The interviews took place following researchers’ 
observations of science instructional periods. Fall and spring interviews focused on teacher 
perceptions of their program including opinions of program implementation, quality and utility, 
and perceived effects on student science learning and attitudes.  
 
Comparison Teacher Survey 
 
 Comparison classroom teachers completed one 20-minute survey about their science 
program and classroom instruction in spring 2012. The online survey included questions related 
to dosage, instructional materials, nature of program delivery, student engagement, and 
program perceptions. Evaluators developed the comparison teacher survey to mirror questions 
on the weekly treatment teacher implementation logs. 
 
Study Procedures  
 

Evaluators used several procedures to ensure effective study implementation. This 
section describes procedures for site selection, data collection timeframe, and implementation.  
 
Site Selection and Group Assignment 
 
 Evaluators and Interactive Science program developers co-created specific criteria for 
study inclusion to ensure a diverse study population. The selection criteria influence the extent 
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to which findings can be generalized to a broader group of students. Preferred selection criteria 
included 
 

1) interest in using Interactive Science in grades 4 and 5, 

2) use of Interactive Science for at least 2 hours per week, 

3) no year-round schools, 

4) comfort with random assignment of classrooms, 

5) geographic and ethnic diversity, and 

6) low student mobility (less than 15%). 
  
 Once evaluators formally accepted sites into the study, evaluators randomly assigned 
classrooms to participate in the Interactive Science program or to continue using their existing 
science curriculum.  
 
Study Timeframe 
 
 Table 1 displays the timeline of study activities. The initial Interactive Science product 
training and study orientation (both led by Pearson) occurred within the first four weeks of 
school for each site. After the training, teachers administered the SAT-10 and science attitude 
surveys to all treatment and comparison students and began program implementation. Pearson 
research team members scheduled the initial site observation for 8 to 17 weeks after program 
implementation, ranging from October 2011 to February 2012. During the first site visit, 
Pearson research team members observed 27 out of 36 Interactive Science classrooms and 
interviewed 25 out of 25 Interactive Science teachers. At the initial site visit, Pearson research 
team members observed each teacher once, but missed the opportunity to observe multiple 
sections at schools in Sites 1 and 2. Additionally, one teacher in Site 5 was absent during the 
fall observations.  
 
 Evaluators distributed the one-time comparison teacher survey during March and April 
2012. Pearson research team members conducted the final site visits in April through June 
2012, interviewing 35 out of 39 observed teachers and observing 43 out of 49 classrooms, 
which included all Interactive Science classrooms and a sample of comparison classrooms. 
Pearson research team members were unable to interview several observed teachers 
immediately following the observation or in subsequent weeks because of scheduling 
constraints and lack of response from participating teachers. Additionally, Pearson research 
team members observed all Interactive Science teachers, but not all classrooms in spring 2012 
because of scheduling constraints at Sites 1 and 2. One teacher at Site 3 resigned from the 
school before the spring observation but after spring testing occurred. As a result, Pearson 
research team members did not observe this teacher in the spring. Schools administered the 
final SAT-10 assessment and student attitude survey in April and May 2012.  
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Table 1. Timeline of study activities 
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Training, study orientation, 
study begins 

Sites 
1, 4, 6 

Sites 
2, 3, 5          

Administration of SAT-10 and 
student attitude survey ! !       ! !  

Administration of weekly 
implementation log  ! ! ! ! ! ! ! ! !  

Observations and Interviews   Site 6 Site 2 Sites 
1, 5 Site 4 Site 3  Sites 

2, 5, 6 
Sites 
1, 4 

Site 
3 

Comparison teacher survey        ! !   

End study          
Sites 
1-2, 
4-6 

Site 
3 

Note. ! = Data collection point 
 
Implementation Fidelity 
 
 To ensure study teachers implemented the Interactive Science program with fidelity, 
evaluators monitored program implementation through site visit reports and weekly 
implementation logs.  
 
Training and Site Visits 
 
 One Pearson trainer provided the training for the pilot and the Interactive Science study. 
During the seven-hour training, the trainer provided an orientation to the study, addressed the 
program design and layout, conducted a walk-through of the program, included an overview of 
implementation guidelines, shared a model lesson, and provided lesson-planning advice. 
 
 Pearson research team members tracked fidelity to the Interactive Science program 
through site observations and interviews, which provided quantitative and qualitative measures 
of program implementation. During observations, Pearson research team members observed 
teacher-student interactions, use of instructional strategies, lesson delivery, student 
engagement, and classroom culture.  
 
 Evaluators and Pearson research team members explicitly conveyed that comparison 
classrooms should not see or receive any materials or information from the Interactive Science 
program. Comparison teachers indicated that they understood the importance of avoiding 
contamination between treatment and comparison groups. Site 1 was the only site where 
treatment teachers also served as comparison teachers. In this site, science teachers taught 
entire grade levels of students and divided their science instructional time between the 
Interactive Science program (2 classes) and their previous science curriculum (1 class). During 
the spring site visit, Pearson research team members confirmed that comparison students only 
received materials and information from their existing science curriculum.  
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Implementation Guidelines 
 
 As part of the study, evaluators provided schools with a copy of the study 
implementation guidelines (Appendix B). The implementation guidelines specified the minimum 
time to spend on the program each week; required chapters; and required, recommended, and 
optional program components. Because of the variance in time available for science across 
districts, evaluators asked that teachers spend at least two hours per week on science 
instruction.  
 
Implementation Logs 
 
 Treatment teacher implementation logs allowed evaluators to track program 
implementation over the course of the study. Evaluators created the weekly logs using 
Interactive Science Teacher Editions and examined the logs for any indicators of low 
implementation or requests for support. In the event that Interactive Science teachers needed 
additional training or support, evaluators contacted the Pearson trainer for feedback and 
evaluators provided information to teachers through emails or “Q & A” documents delivered to 
all treatment teachers. This process allowed for monitoring and support of high program 
implementation.  
 
Settings 
 
 The study sample represented seven schools across six districts. A total of 1,133 
students (608 treatment and 525 comparison), 42 science teachers and 61 classrooms 
participated in the study. As displayed in Table 2, the six school districts were located in the 
West, Midwest, and Northeast. Districts varied in total student enrollment and the percentage 
of students qualifying as low-income. Across half of the sites, there was a large degree of 
ethnic diversity (e.g., Sites 1, 3, and 4). Past performance on state science tests ranged from 
below average to above average. 
 
Table 2. Site characteristics by school district/site 
 Site 1 Site 2 Site 3 Site 4 Site 5 Site 6 

Geographic location 
and City description* 

Midwest; 
Suburb, 
Large 

Northeast; 
Suburb, 
Large 

West; 
City, 
Large 

Northeast; 
City, 
Large 

Northeast; 
Rural, 
Fringe 

Midwest; 
Suburb, 
Large 

Total student 
enrollment 18,837 1,709 667,807 27,445 1,768 1,713 

Percent qualifying as 
low-income 52.74% 2.75% 76.56% 85.20% 28.22% 53.30% 

Ethnic breakdown       
Caucasian 27.85% 89.70% 8.83% 1.21% 81.00% 73.32% 

African American 69.21% 1.35% 10.20% 85.67% 7.30% 22.83% 
Asian 1.19% 6.32% 5.84% 1.53% 0.74% 0.41% 

Hispanic 1.61% 2.52% 73.73% 11.13% 3.39% 3.04% 
Other 0.13% 0.12% 1.38% 0.45% 7.58% 0.41% 

Past performance on 
statewide science 
assessments 

Below 
Average 

Above 
Average Average Average Average Below 

Average 

Note. Site 3 is a public charter school and the demographic data reflects the district in which it is located; * City description as 
defined by the National Center for Education Statistics at http://nces.ed.gov/ccd/commonfiles/localedescription.asp#NewLocale 
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Participants 
 
 Science teachers included 19 instructors who taught treatment groups, 18 who taught 
comparison groups, and 5 who taught treatment and comparison groups. The final student 
analysis sample for the study included 1,133 students (608 treatment and 525 comparison) (see 
Appendix C for school-level characteristics). At the beginning of the study, schools identified 
school and district study coordinators to serve as the main study contacts. Coordinators’ 
responsibilities included delivery of materials, scheduling site visits, and supporting program 
implementation and assessment delivery.  
 
Teacher Participants 
 
 A total of 42 science teachers participated in observations and interviews, and provided 
weekly log implementation data. As a benefit of study participation, all study teachers received 
Interactive Science materials and training free of charge. Treatment teachers received training 
and materials in the fall of 2011 and comparison teachers received training and materials in 
summer of 2012. The estimated value of materials was $4,500 per teacher, and the training 
was valued at an estimated $3,000 per teacher. Study teachers and coordinators also received 
$150 to $250 stipends for their contributions to the study. Before beginning the study, teachers 
and coordinators signed an informed consent form indicating their understanding of study 
requirements.  
 
 Study teachers held a master’s degree (56%), college degree (43%), or a Ph.D/Ed.D 
(2%), and had been teaching for an average of 12.57 years. Teachers had anywhere from 3 to 
30 students in their science classrooms and averaged 19 students per class. 
 
Student Participants 
 
 The following section describes attrition analyses in the overall student sample, 
presents student demographics in the analysis sample, and discusses group equivalence.  
 
Sample Attrition 
 
 Evaluators conducted two types of attrition analyses: overall sample attrition and 
differential attrition. Evaluators measured overall sample attrition by determining the number of 
students who began and completed the study, based on student classroom rosters and 
available student data. The overall sample attrition rate was 7.6%.  
 

Evaluators measured differential attrition by calculating attrition rates for treatment and 
comparison samples and conducting chi-square analyses to determine if these rates statistically 
significantly differed from each other. The attrition rate for the treatment sample was 8.3%, 
and the attrition rate for the comparison sample was 6.8%. The differential attrition rate was 
1.5%. Chi-square analyses revealed that there was not a statistically significant difference in 
attrition rates by condition χ2 (1, n = 1248) = 0.72, p = .40. Because overall attrition was less 
than 10% and the differential attrition rate was less than 6%, the attrition for this study falls 
within acceptable levels based on What Works Clearinghouse (WWC) standards (What Works 
Clearinghouse, 2011).  
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Analysis Sample 
  
 The Interactive Science CONSORT model describes sample flow from pretest to 
posttest and shows the total number of students included in the analysis sample (Appendix D). 
Evaluators included students in the analysis sample if they had study data for pretest and 
posttest on at least one measure. Based on these inclusion criteria the analysis sample 
consisted of 1,133 students (608 treatment and 525 comparison). 
 
 Table 3 details demographic information for students in the analysis sample. 
Approximately one-half of the students (50%) were male and one-half (50%) were female. 
Across grades and treatment conditions, 65% were Caucasian, 16% of students were African 
American, 15% were Hispanic, 2% were Asian, and 2% were categorized as either multiracial, 
American Indian or other. Thirty-seven percent of students qualified for free or reduced-priced 
lunch. Twelve percent of the sample included special education students, and districts 
classified 5% of the study students as Limited English Proficient (LEP). Finally, districts 
categorized 3% of students as Section 5041. 
 
Table 3. Student demographics by group 

 
Comparison 

Students 
(n = 525) 

Treatment 
Students 
(n = 608) 

Total 
Students 

(n = 1,133) 
Chi-square 

Results 

Characteristics Percent n  Percent n  Percent n  Value 
Sig. (alpha 

= 0.05) 
Grade            

4th  49.0% 257  47.7% 290  48.3% 547  .13 .72 5th 51.0% 268  52.3% 318  51.7% 586  

Gender            
Male  48.1% 248  50.8% 296  49.5% 544  

.70 .40 Female 51.9% 268  49.2% 287  50.5% 555  

Ethnicity            

African-
American 13.0% 62  17.7% 91  15.5% 153  

7.94 .09 
Hispanic 16.4% 78  14.4% 74  15.4% 152  
Asian 1.7% 8  2.7% 14  2.2% 22  
Caucasian 67.7% 323  62.8% 322  65.2% 645  
Other 1.3% 6  2.3% 12  1.8% 18  

Free/Reduced 
Lunch (FRL)            

FRL 40.1% 183  34.8% 167  37.4% 350  
2.63 .11 Non-FRL 59.9% 273  65.2% 313  62.6% 586  

English 
Proficiency            

LEP 5.3% 24  5.6% 27  5.4% 51  
.01 .92 Non-LEP 94.7% 432  94.4% 453  94.6% 885  

Special 
Education            

Special Ed 9.9% 45  13.1% 63  11.5% 108  2.12 .15 
                                                
1 Section 504 of the Rehabilitation Act of 1973 requires public schools to provide modified or supplemental instructional aid to 
students with physical or mental impairments who are not classified as special education students. 
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Comparison 

Students 
(n = 525) 

Treatment 
Students 
(n = 608) 

Total 
Students 

(n = 1,133) 
Chi-square 

Results 

Characteristics Percent n  Percent n  Percent n  Value 
Sig. (alpha 

= 0.05) 
Non-Special 
Ed. 90.1% 411  86.9% 417  88.5% 828  

Section 504            
Section 504 1.3% 6  4.0% 19  2.7% 25  

5.31 .02 Non-504 98.7% 450  96.0% 461  97.3% 911  
Note. Student-level demographic data was not available for the majority of students in Site 1. 
 
Group Equivalence 
 
 To ensure the validity of the study’s findings, it is important to demonstrate treatment 
and comparison-group equivalence regarding student demographic characteristics and pretest 
performance. Based on WWC recommendations, researchers conducted analyses to establish 
baseline equivalence of the analysis sample. Specifically, as shown in Table 3, evaluators 
conducted chi-square analyses to examine differences in student demographic characteristics 
between treatment and comparison groups. These analyses demonstrated that males and 
females were equally likely to be in the treatment and comparison groups, as were students 
with LEP, students with disabilities, and students in special education. Students of various 
ethnicities were also equally likely to be in the treatment and comparison groups, as well as 
students qualifying for free or reduced-price lunch. There were statistically significant 
differences by Section 504 status, with the treatment group having a greater percentage of 
Section 504 students than the comparison group. Evaluators also conducted HLM analyses to 
examine differences in student pretest performance between treatment and comparison 
groups (Table 4). These analyses revealed no statistically significant differences between 
groups on pretest mean SAT-10 Science scaled scores. There were, however, pretest 
differences in student attitudes toward science, with the comparison group scoring higher than 
the treatment group. To account for preexisting differences in demographics and student 
attitudes, evaluators used pretest achievement and pretest attitude covariates in analyses 
(Bloom, Richburg-Hayes, & Black, 2007; Hedges & Hedberg, 2007).  
 
Table 4. Group equivalence at pretest 

Outcome Measure Coefficient 
Standard 

Error t-Value Approx. df p-Value 
Pretest Science Scaled Score -1.56 4.51 -0.35 59 .73 
Pretest Science Attitude Mean -0.14 0.07 -2.21 59 .03* 

*Significant at the .05 level. 
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Program Description 
 
 This section of the report describes the Interactive Science program used by treatment 
teachers in this study and provides an overview of other science programs used by comparison 
teachers. 
 
Interactive Science 
 
 Pearson’s Interactive Science program is a standards-aligned K–8 program intended to 
promote student interest and engagement while covering key science content designed to 
increase students’ understanding of the natural world. The national version of the fourth and 
fifth grade Interactive Science program used in this study consists of 10 and 12 chapters 
respectively. These chapters address topics in life science, earth science, physical science, and 
the nature of science. Lessons in each chapter are structured around a Big Question, which 
incorporates the overarching theme for the chapter and provides a point of reference to tie 
together lessons. 
 
 The Interactive Science curriculum is unique in that it features three paths (i.e. text, 
inquiry, and digital). The text path includes the write-in student edition and the science 
reference library. The inquiry path features hands-on labs and activities. The digital path 
features an online learning environment where teachers can connect with students and 
manage their classes. Teachers are able to focus on one path or blend all three together. 
 
 Interactive Science lesson content is organized around the 5E learning cycle model: 
engage, explore, explain, elaborate, and evaluate. Each lesson begins with Envision It! (text-
based discussion) consisting of an image with a question designed to activate prior knowledge 
and to set context for learning. The program contains multiple opportunities for inquiry-based 
learning through labs and activities that support key concepts within the chapter. Students 
begin the lesson with an activity (Try It!) designed to activate prior knowledge and set the stage 
for learning science content. Additional inquiry activities within the lessons (Explore It!) are 
designed to provide students with meaningful ways to apply and support concepts within the 
lessons. Shorter inquiry activities within the lessons (Lightning Labs, Go Green Labs, and At 
Home Labs) provide additional support for understanding the content. An inquiry activity at the 
end of the chapter (Investigate It!) offers a way to pull together learning from all of the lessons 
within the chapter and apply it to an investigation. 

 Interactive Science includes individual student write-in textbooks that allow students to 
connect with the text while exploring the Big Ideas. Throughout each lesson students have 
multiple opportunities to interact with the text by drawing and diagraming, graphing, answering 
questions, highlighting main ideas, and taking notes in the book. Students assess their own 
learning through answering the Got It! questions featured at the end of each lesson. Text 
within each chapter is designed to support reading goals while addressing standards-based 
science content. Vocabulary Smart Cards are included in each chapter of the student edition to 
support vocabulary acquisition. Additionally, Do the Math! activities within the chapters provide 
opportunities to make mathematics connections with science content. 
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 Teaching resources within each chapter include guides for lesson planning and tips for 
differentiating instruction, supporting English Language Learners (ELL), and addressing 
common student misconceptions. Additionally, each chapter contains a section providing 
background information for teachers. Content refreshers within each lesson provide teachers 
with support as they are teaching. The program also provides several ancillary materials for 
teachers. The Social Studies and Language Arts Connections book provides information on 
integrating social studies and language arts with science content. The Science, Technology, 
Engineering and Mathematics (STEM) activity handbook provides additional activities designed 
to focus on real-world problems. 

Comparison Programs 
 
 Comparison teachers in Site 1, Site 3, Site 4, and Site 5 reported using Full Option 
Science System (FOSS) kits for science instruction. In addition, Site 2 and Site 4 used the 
Harcourt Science Curriculum. Site 6 focused on homegrown materials in the classroom 
supplemented by the Harcourt Science textbook. Site 2 supplemented with a variety of 
homegrown and online supplemental materials such as BrainPop, Discovery Education, United 
Streaming, YouTube, and Teacher Tube.  
 
 This section provides a brief overview of programs that comparison teachers used 
during the study. For a more detailed comparison curriculum analysis, see Appendix E.  
 
FOSS Kits 
 
 FOSS (K-8) is a kit-based science curriculum developed by the Lawrence Hall of Science. 
Early elementary students learn science through describing, sorting, and organizing 
observations about objects and organisms. Upper elementary students construct more 
advanced concepts by classifying, testing, experimenting, and determining cause-and-effect 
relationships among objects, organisms, and systems. Students use integrated reading, writing, 
and mathematics as well as technology to learn important scientific concepts and critical 
thinking. Topics include life science, physical science, earth science, and scientific reasoning 
and technology. The FOSS materials consist of teacher guides, teacher preparation videos, 
student interactive activities on CD-ROM, equipment kits, living materials, science stories, and 
student notebooks. The program provides strategies for informal assessments, such as 
anecdotal notes and student interviews, and supplies formal end-of-module assessments. 
Additionally, FOSS provides Spanish editions for ELL students.  
 
Harcourt Science 
 
 Harcourt Science (K-6) provides skill-building exercises designed to help educators 
engage and inspire students. The curriculum provides cross-curricular activities, projects, and 
experiments that enrich and extend science. Harcourt Science focuses on life science, physical 
science, earth and space science, biology, chemistry, and environmental science. Materials 
include curriculum books, lab manuals, science fair books, flash cards, science kits, resource 
books, software and videos, and big books. The curriculum supplies online assessment 
resources and teacher assessment books. Harcourt Science provides an instructional support 
book and online materials for ELL students.  
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Homegrown 
 
 Site 2 and Site 6 provided homegrown materials for primary or supplementary science 
instruction. Homegrown approaches provided interactive and animated content instruction and 
support such as BrainPop, Discovery Education, United Streaming, YouTube, and Teacher Tube 
(Site 2). Teachers also created various curriculum materials based on state standards (Site 6). 
Teachers used the following materials in homegrown programs: student puzzles, activity 
worksheets, homework help, science videos, interactive white board, and teacher webinars. 
Discovery Education provides customized assessment generators and BrainPop offers pretests, 
posttests and quizzes. 
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Program Implementation and Perceptions 
 
 This section of the report describes how treatment teachers implemented the 
Interactive Science program in their classrooms, and includes information on dosage, 
adherence to implementation guidelines, modifications, student engagement, and teacher 
perceptions. Additionally, this section addresses how comparison teachers implemented 
existing science programs with their students. 
 
Interactive Science Implementation 

 
 Treatment teachers completed weekly online implementation logs, where they provided 
feedback on their use of the Interactive Science program. Overall, treatment teachers 
completed a mean of 98% of weekly logs. Information on response rates by school is available 
in Appendix F, Table F1. 
 
 On average, treatment teachers used the Interactive Science program 3.53 days per 
week. Schools varied in the total weekly time available for science instruction (Table 5). After 
the study began, teachers in site 3 found they could not fit science instruction into their daily 
curriculum for 120 minutes per week. They spent an average of 94 minutes on weekly 
Interactive Science instruction and 53 total days using the program. Additionally, teachers in 
Site 5 spent an average of 243 minutes each week on science instruction, but only spent an 
average of 77 total days using Interactive Science. This difference is explained by their need to 
alternate between one month on social studies and one month on science instruction 
throughout the school year. 
   
Table 5. Interactive Science average weekly time (minutes) and average total days of science instruction 
 Site 1 Site 2 Site 3 Site 4 Site 5 Site 6 
Average weekly time in Interactive Science 
(minutes) 245.58 211.08 93.93 198.73 242.99 148.49 

Average total days of Interactive Science 117.00 143.50 52.50 82.00 76.83 92.30 
 
 Across all sites, teachers spent an average of 50.07 minutes on science during an 
instructional period. Teachers spent an average of 50 minutes planning and preparing for their 
Interactive Science lessons each week. 
 
 At the beginning of the study, evaluators asked teachers to refrain from supplementing 
the program. However, in 9% of all weekly logs, teachers reported supplementing science 
instruction. Teachers included the following types of supplementation: additional quizzes (n = 
18), activities (n = 17), science videos (n = 11), websites (n = 10), and games (n = 3). Teachers 
noted that each of these components aligned with Interactive Science instruction.  

KEY QUESTION: 

Did teachers implement the curriculum according to the implementation guidelines and 
with a high level of fidelity? What were teachers’ perceptions and experiences with the 
materials and components? 
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Use of Program Components 
 
 Teachers varied in their coverage of Interactive Science chapters because of fluctuating 
times available for science instruction and different state requirements for science lesson 
content. Because of state testing requirements, schools gave more emphasis to reading and 
math and less emphasis to other content areas. Overall, schools completed 3 to 9 Interactive 
Science chapters (see Tables F2-F3 in Appendix F for a complete breakdown by grade level and 
school). Corresponding to total days spent on Interactive Science, sites 3 and 5, on average, 
completed the fewest number of chapters. 
 
 Teachers reported weekly on their use of Interactive Science program components. The 
most frequently used components were the student write-in textbook and Teacher’s Edition 
(Figure 1). The least frequently used components were the activity cards, which offer three 
different types of inquiry during the Investigate It! activity. When teachers did use activity cards, 
they reported using guided inquiry (56%) most frequently, followed by directed inquiry (41%) 
and open inquiry (3%). 
 

 
 When planning their instruction, teachers used a variety of Teacher’s Edition 
components. The following represents the average number of instructional periods in which 
teachers used each component within a one-week period, across all implementation logs: 

• Lesson Plan (2.27) 

• Chapter Resource Guide (1.61) 

• Teacher Background (1.34) 

• Content Refresher (0.97) 

• Lab Support (0.85) 

• Differentiated Instruction (0.84) 

• Response to Intervention (0.59) 

Figure 1. Teachers’ instructional periods per week using program components across all implementation 
logs 
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• ELL Lesson Plan (0.40) 

• ELL Support (0.40) 
 
 In fall and spring interviews, teachers commented on the ease of use of the Teacher’s 
Editions/Guides, often noting that the layout was easy to navigate and made science lessons 
easy to prepare. Teachers also frequently commented that the Teacher’s Guides helped to 
build background knowledge in the content area. Some teachers believed they were learning 
from the background knowledge presented in the curriculum and reported sharing this 
information with their students.  
 

 Additionally, teachers reported using the optional Social Studies and Language Arts 
Connections book and optional Science, Technology, Engineering and Mathematics (STEM) 
activity handbook in 8% and 2% of logs, respectively. 
 
Use of Chapter-Level Components 
 
 Interactive Science chapter-level components included inquiry activities and chapter 
reviews. Overall, teachers used Try It! (43% of logs) and Investigate It! (36% of logs) most 
frequently across reporting weeks. Try It! and Investigate It! presented inquiry activities at the 
beginning and ending of each chapter, respectively. Additionally, teachers used the Chapter 
Study Guide (25% of logs), Let’s Read Science (24% of logs), and online Chapter Opener (14% 
of logs). 
  
Use of Lesson Components 
 
 Each lesson begins with Envision It!, containing a picture and discussion surrounding 
the objectives for the lesson. Explore It! is comprised of inquiry activities at the beginning of 
each lesson. The most commonly used lesson components included Envision It! and the 
inquiry activities in Explore It! Figure 2 displays the percentage of lesson component use across 
all implementation logs.  
 

TEACHER QUOTES: 
The Teacher Guide is really well written. It spells everything out for you. It tells you the 
levels, ELL support, professional development piece. It supports the teaching. [Grade 5 
Interactive Science teacher, Fall Interview] 
 
The Teacher’s Guide is invaluable. I’ve had to do Internet searches for science content 
before but the answers to everything I’ve wondered about the lessons are in the 
Teacher’s Guides. [Grade 4 Interactive Science teacher, Spring Interview] 
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Use of Assessments 
 
 The Interactive Science program offers many different types of assessment within 
lessons and chapters. Overall, teachers reported using student interactivities (writing and 
drawing in the text) most frequently (85% of logs), followed by Got It? student self-
assessments at the end of each lesson (77% of logs), and Lesson Check worksheets (65% of 
logs).  
 
 At the end of each chapter, teachers frequently reported using the Chapter Review 
(27% of logs), Chapter Test (20% of logs), Test Preparation (15% of logs), Benchmark Practice 
(14% of logs) and Chapter Concept Map (11% of logs) assessments. 
 
Use of Technology 
 
 As part of the study, teachers received optional access to Interactive Science digital 
components on the Pearson website. In the final weekly log, 2 evaluators asked teachers about 
their use of digital components. Teachers could select multiple response categories and 
reported using digital components as follows: 

• Every other science class (n = 5 teachers) 
• Every science class (n = 3 teachers)  
• Once per lesson (n = 3 teachers) 
• Every 3 to 4 science classes (n = 4 teachers) 
• Not at all (n = 2 teachers) 
• Once per chapter (n = 1 teacher) 

                                                
2 A total of 18 teachers completed the final weekly log. Six teachers did not complete the final weekly log 
(two from site 1, one from site 3, and three from site 5). 

Figure 2. Teacher use of lesson components across all implementation logs (n = 605 logs) 
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• Rarely (n = 1 teacher) 
• Most science classes (other response) (n = 1 teacher) 

 When teachers integrated digital components into their science instruction, most 
reported using whiteboards or SmartBoards (n = 14), while others used computer labs (n = 2), 
laptop computers in small groups (n = 1), or students accessed digital components at home (n 
= 1). Two teachers reported that they did not use the digital components. One teacher 
explained that they did not have the technology to support it, and the other cited issues with 
accessing the online program.  
 
 Teachers who used the online resources and technology reported that students enjoyed 
these components. In the fall interview, one teacher summed up student engagement with a 
quote about a particular video. 

 
Implementation Fidelity 
 
 The following section details the extent to which Interactive Science teachers 
implemented the program with fidelity. In quantifying implementation fidelity, evaluators 
included 20 variables from the weekly logs (indicators of dosage, adherence, and program 
exposure) and 17 indicators from the site observations (indicators of adherence, quality, and 
exposure). For each indicator, evaluators compared actual performance to expected 
performance. To obtain the final implementation fidelity score, evaluators equally weighted 
aggregated weekly log mean and site observation mean scores. The implementation fidelity 
grand mean for 12 fourth grade and 11 fifth grade teachers was 89%, indicating that teachers 
implemented the program with fidelity. Overall, 91% of teachers implemented the program 
with high fidelity and 9% implemented the program with moderate fidelity (Table 6). 
Implementation fidelity scores by grade level and school are available in Appendix F, Tables F4-
F5. Fall and spring observations of Interactive Science classrooms confirmed the high levels of 
implementation fidelity in this study. 
 

           Table 6. Implementation fidelity levels of Interactive Science teachers 

 
Fourth 
Grade 

(n = 12) 

Fifth 
Grade 

(n = 11) 
Overall 
(n = 23) 

High Fidelity (80% or higher) 11 10 21 
Moderate Fidelity (60% to 79%) 1 1 2 
Low Fidelity (59% or lower) 0 0 0 

  
Teacher Perceptions of Interactive Science 
 
 In their weekly and final logs, and fall and spring interviews, teachers offered feedback 
on their perceptions of Interactive Science program implementation, materials, ability to meet 
student needs, student attitudes and engagement, and overall program perceptions. 

TEACHER QUOTE: 
They [students] really like the technology. The videos are huge. One has a dragon that 
tries to eat a boy in the beginning. They are beside themselves when they see that. They 
love it! [Grade 4 Interactive Science teacher, Fall Interview] 
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 In the weekly logs, teachers commented on the perceived ease or difficulty in 
implementing the program and planning for instruction. Overall, in the majority of logs (95%) 
teachers believed the Interactive Science program was at least somewhat easy to implement 
(Figure 3). Additionally, in most logs (96%) teachers commented that lessons were at least 
somewhat easy to plan and prepare (Figure 4). In their fall and spring interviews, teachers 
frequently commented on the ease of setting up labs for students and generally believed there 
were sufficient materials for successful implementation. On some occasions, teachers 
requested that Pearson provide all of the materials for an activity or experiment in one bin 
instead of across different bins. Teachers also believed the lessons were easy to follow.  
 

  

 
 Each week, teachers commented on the amount of material covered and the pacing of 
their instruction. Across reporting weeks, 73% of logs indicated teachers found the amount of 
material was just right (compared to 22% of logs indicating there was too much to cover and 
5% indicating there was not enough). Additionally, in most logs (73%), teachers indicated their 
instruction was reasonably paced, compared to fast paced (18%) or slow paced (9%). In their 
fall interviews, teachers thought that there was frequently too much to cover based on the 
available time each day and number of lessons in each chapter. Teachers also believed they 
needed to slow down because the reading material was too advanced and teachers needed 
more time to support student needs. However, as they year progressed, teachers became 
more comfortable with the pacing of their instruction, as evidenced in the weekly 
implementation logs.  
 
Material Perceptions 
 
 During fall and spring interviews, teachers offered feedback on their perceptions of 
different program components. Overall, teachers believed the labs and experiments offered by 
the program were easy to use and helped students to acquire content knowledge. Teachers 
also found the hands-on learning component to be vital in helping students engage with 
content at a deeper level. One teacher described how students responded to the activities.  

7% 

32% 

56% 

5% 

Very Easy Easy 

Somewhat Easy Difficult 

Very Difficult 
5% 

39% 
52% 

4% 

Very Easy Easy 

Somewhat Easy Difficult 

Very Difficult 

Figure 3. Teachers perceptions related to ease of 
program implementation across all implementation 

logs (n = 597 logs) 

Figure 4. Teachers perceptions related to ease of 
planning and preparation across all implementation 

logs (n = 597 logs) 
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 During fall and spring interviews, teachers also commented on the benefits of having 
students write in their science textbooks. Teachers thought the write-in components helped 
students to process the information at a deeper level and to build comprehension. The text also 
allowed teachers to avoid extra copying and to quickly assess student understanding. 
Ultimately, teachers believed the write-in text helped teachers to integrate literacy into the 
science block. 

 
 In some cases, teachers experienced difficulty because the write-in component was 
less engaging for students compared to labs, particularly for those students at lower ability 
levels.  
 
 Additionally, during interviews, several teachers mentioned that the chapter 
assessments were too difficult for students and wanted more basic or less abstract questions. 
A few teachers wanted additional open-ended questions and opportunities for students to apply 
knowledge. Overall, teachers thought the lesson checks during the lessons provided a good 
review and quick assessment.  
 
Perceptions of Student Learning and Engagement 
 
 Across reporting weeks, Interactive Science teachers reported that the pace of their 
instruction allowed them adequate time to somewhat meet (51%) or meet (45%) student 
needs. In 4% of logs teachers indicated that they were not able to meet student needs. 
 
 Additionally, Interactive Science teachers rated the adequacy of the materials in meeting 
the needs of different student groups on a 5-point scale ranging from 5, very adequate, to 1, 
very inadequate. Overall, teachers believed the materials were adequate or very adequate for 
above-level students and adequate for on-level students. Across logs, teachers believed the 
materials were somewhat adequate or adequate for English Language Learner (ELL) students 
and somewhat adequate for below-level students (Figure 5). 

TEACHER QUOTE: 
They [students] are so pumped about doing the hands-on activities. The grade level 
students seem to be recalling more and understanding more of what we are trying to 
teach. [Grade 4 Interactive Science teacher, Fall Interview] 

 

TEACHER QUOTE: 
I have had some of the kids go home and the parents come back and love the fact that they can 
see the kids have underlined in it or drawn a map. I think it’s a great, great resource for the kids 
and I can see the kids are growing as writers. Because they know if there is a sentence they need 
to write, they know they need to write in complete sentences. It’s making them grow, it really is. 
[Grade 4 Interactive Science teacher, Spring Interview] 

 



A Final Evaluation Report of Pearson’s Interactive Science Program 
Magnolia Consulting, LLC, March 27, 2013  
 

23 

 

 
 During fall and spring interviews, evaluators asked teachers about the capacity of the 
Interactive Science program to meet student needs. Overall, teachers thought the program 
worked well for on-level and above-level students, with the content, leveled readers, and 
higher-level thinking questions supporting these students. Above-level students, they reported, 
were able to move at a faster pace compared to other students. Teachers who used the 
program with ELL students found it to be helpful and commented on the usefulness of 
vocabulary cards and leveled readers. For below-level students, teachers thought the content 
and reading was too advanced and said they often needed to make modifications such as 
moving at a slower pace or grouping below-level students with higher ability-level groups. 
Teachers thought the leveled readers, vocabulary cards, pictures, and activities all helped 
below-level readers to engage with the content.  
 
 Overall, teachers saw connections to reading, math, and social studies throughout the 
Interactive Science lessons. Teachers frequently mentioned connections to English Language 
Arts within the program, such as the graphic organizers, underlining, and writing components.  

 
 Teachers offered weekly feedback on their perceptions of how much students learned 
about lesson objectives, vocabulary, the essential question, and science inquiry. On a 5-point 
scale, teachers rated the level of student learning ranging from 5, a great deal, to 1, almost 
nothing. Across all reporting logs, teachers believed that students learned much about lesson 
objectives, the essential question, academic vocabulary, and science inquiry (Figure 6). 

Figure 5. Teacher perceptions of adequacy of Interactive Science materials in meeting student needs across 
reporting weeks  

TEACHER QUOTES: 
You could almost use this for your reading program – and that’s really good – especially now with 
the Common Core. Everything is done through literacy and informational text. [Grade 5 Interactive 
Science teacher, Fall Interview] 
 
I love how it just bounces around and hits all the subject areas. And it’s a good connection for the 
kids because we’ve always told them that just because we teach you reading, it’s not done in 
isolation when we do reading, same thing with math. [Grade 4 Interactive Science teacher, Spring 
Interview] 
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 During fall and spring interviews, teachers offered feedback on program impacts related 
to student reading skills and content knowledge. Overall, teachers thought the program 
supported reading skills and mentioned seeing improvements in student comprehension and 
vocabulary. As the year progressed, teachers observed students making connections to earlier 
chapters and other topic areas. In the interviews, teachers mentioned the benefits of inquiry 
components within the program, commenting that students asked more questions and showed 
more hands-on engagement with science content. 
 

 In their weekly logs, teachers reported on student engagement levels during Interactive 
Science activities, and in their final logs, teachers reported on student engagement during 
Interactive Science digital learning.3 Overall, teachers believed students showed high 

                                                
3 High engagement: Students stayed on task during science [digital/online] instruction and enjoyed participating in 
the science and inquiry activities digital/online components in the program. Students showed interest in the Pearson 
Interactive Science digital/online materials and seemed to love science. Students made positive comments about the 
digital/online materials and regularly asked questions. Students often talked to each other about the materials and 
regularly asked questions about the science content or inquiry process. Students showed great interest and 
ownership in their write-in texts. 
Average Engagement: Students stayed on task during digital/online instruction and participated in the required 
science and inquiry activities. They showed some interest in the digital/online materials and seemed to enjoy 
science. Students made some positive comments about the Pearson Interactive Science materials. They sometimes 
discussed the content with each other. They used their write-in texts as expected. 
Low Engagement: Students had difficulty staying on task and participating in the required science activities. They 
showed very little interest in the materials and did not seem to enjoy science. They sometimes seemed frustrated 
by the activities. Students made few or no positive comments about the Pearson Interactive Science materials.  

Figure 6. Perceptions of student learning across reporting weeks 
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TEACHER QUOTES: 
They’re connecting more. They’re getting it more. It’s their science now, not my science. [Grade 4 
Interactive Science teacher, Fall Interview] 
 
I think it’s [the program] had a positive impact on them. They’re enjoying the concepts that they’re 
learning about. And I think that the way the lessons are laid out and the questions in there—it’s 
causing them to go deeper, instead of just ‘across.’ They have to really think further or higher and 
wider as opposed to just going straight through the chapter. [Grade 5 Interactive Science teacher, 
Spring Interview] 
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engagement in Interactive Science lessons and digital learning (Table 7). In classroom 
observations, Pearson research team members noted that students displayed the highest 
levels of engagement during hands-on activities and labs. 
 
 Table 7. Teachers’ estimations of student engagement levels in Interactive Science 

 

Percentage of 
Students Engaged in 
Interactive Science 
Classroom Lessons 

Percentage of Students 
Engaged in Interactive 
Science Digital/Online 

Components 
High Engagement 62.48 67.13 
Average Engagement 27.50 22.47 
Low Engagement 10.41 10.40 

 Note. In each log, student engagement levels could only add to 100%, but because of the  
 rounding of calculations over multiple weekly logs, the percentages do not add to 100. 
 
 In fall and spring interviews, teachers commented on program impacts on student 
engagement and science self-efficacy. Teachers reported that students found the hands-on 
activities to be exciting and engaging, and said these activities helped students to visualize 
concepts, gain a deeper understanding of material, and learn science by doing science. 
Additionally, most teachers believed the program positively impacted student self-efficacy. 
Students showed more confidence in their abilities over the course of the year and learned that 
making mistakes is part of the scientific process.  

 
 In their spring attitude surveys, students answered an open-ended question concerning 
what they liked most about Interactive Science. Students had the opportunity to both draw 
(Figure 7) and write a response. Students’ top three categories of interest were experiments (n 
= 273), science content (n = 140), and technology (n = 73). Students liked the different science 
experiments and activities; they enjoyed specific science content such as lessons on the 
human body, space, and animals; and they appreciated the program’s science videos and online 
resources. 

                                                                                                                                                       
 

 

TEACHER QUOTES: 
I think it [Interactive Science] increases their engagement. It brings it to life for them. It gives them 
an experience with the concepts—not just reading about it. It gives them their own personal 
experience with what we’re talking about and it increases their ability to remember what we’re 
talking about and understand the concepts. [Grade 5 Interactive Science teacher, Spring 
Interview] 
 
My students gained much confidence as the year continued. My lower level students were helped 
by the online and visuals. My higher level students loved everything! They often read the 
chapters that we did not get to for fun. [Grade 5 Interactive Science teacher, Spring Interview] 

STUDENT QUOTES: 
I like Interactive Science because we do fun activities and learn many new important and 
interesting things. 
 
I like it [Interactive Science] because its hands on, not hands off. 
 
I like the videos because it makes me understand more about what I am learning. 
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Overall Perceptions 
 
 In their final weekly logs, eighteen teachers shared how the Interactive Science 
program compares to other science programs or materials they have used. The majority of 
teachers said the Interactive Science program compared favorably (n = 11). Teachers said they 
found Interactive Science to be more comprehensive, organized, accessible, and hands-on 
compared to previous science programs.  
 

 
  Two teachers evidenced mixed feelings in their comparisons between Interactive 
Science and other programs. One teacher found some of the test questions and lessons to be 
difficult or lengthy, but enjoyed the MyScience online component, and concluded that the 
program would be improved with more flexibility in implementation (e.g., being able to choose 
chapters or components to address). Another thought the program had excellent components, 
but took more time than allotted by the science period.  
 

Evaluators asked teachers what aspects of the Interactive Science program they 
enjoyed using with their students. Overall, most teachers enjoyed using the write-in textbook (n 
= 7), experiments and other activities (n = 6), and the videos (n = 4). Teachers valued the 
hands-on and interactive components (n = 4) and engaging materials (n = 3).  
 

The final log asked teachers for their thoughts on what they would change if they could 
modify the program. Six teachers found components of the program to be too difficult for 
students, with five teachers commenting that the reading level of the text was often too 
advanced. Several teachers (n = 4) wanted more depth, additional details for the book activities, 
more explanations in the text, and extra pictures and videos for each lesson. Two teachers 
would not modify the program and found the Interactive Science program met all of their 
teaching needs.  

Figure 7. Student drawings illustrating what they enjoyed about Interactive Science (left: 
experiments, right: content related to animals) 

TEACHER QUOTE: 
Other science programs cannot be compared to this program. This program is 
structured and very effective. It measures up to English language arts and science. 
[Grade 5 Interactive Science teacher, Final Implementation log] 
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Comparison Teacher Implementation 
 
 Comparison teachers completed a one-time log in the spring of 2012, providing 
information on material use and program perceptions. Overall, comparison teachers reported 
using their program an average of 4.13 days per week and spending 48.91 minutes per 
instructional period on science. As a result, comparison teachers spent equitable amounts of 
time in science instruction compared to Interactive Science teachers. In planning and preparing 
for their weekly lessons, comparison teachers spent an average of 74.35 minutes. 
 
 Most teachers (87%) reported the need to supplement their science curriculum. 
Comparison teachers used the following supplements: websites (n = 9), videos (n = 6), 
teacher-made materials (n = 5), and other curriculum resources (n = 3).  
 
Material Use 
 
 Comparison teachers reported using a wide variety of materials with their students. 
Specifically, comparison teachers used their curriculum’s teacher’s edition and student text 
most frequently (Figure 8). 
 

 
 In comparison classrooms, 74% of teachers used science inquiry in their lessons, 
including experiments and labs (n = 7), investigation activities (n = 7), guided inquiry (n = 6), 
observations (n = 3), and the scientific method (n = 3). Comparison teachers who used science 
inquiry spent an average of two instructional periods per week on these activities.  
 
 Comparison teachers reported assessing their students in science regularly. Thirty-nine 
percent assessed students daily, 39% assessed weekly, and 22% assessed students on a 
monthly basis.    
 
Program Perceptions 
 
 Comparison teachers offered feedback on how they perceived their existing science 
curriculum in terms of implementation, ability to meet student needs, student engagement and 
overall perceptions.  
 
 
 

Figure 8. Comparison teachers’ days per week using science materials (n = 23 teachers) 
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Implementation Perceptions 
 
 Overall, 65% of comparison teachers believed it was easy to implement their science 
curriculum, while 30% found it difficult and 4 percent found it very easy. When it came to 
planning and preparing lessons, 83% thought it was easy and 17% thought it was difficult. 
Comparison teachers also indicated their comfort level in using their current science program 
and activities (Figure 9). Overall, 77% of comparison teachers reported being comfortable or 
very comfortable with their program.  
  
 Comparison teachers commented on 
the amount of material offered by their 
program and pacing of their instruction. Overall, 
48% of comparison teachers thought the 
amount of material was just right compared to 
35% who thought there was not enough and 
17% who thought there was too much to 
cover. Similarly, 82% of comparison teachers 
thought their program allowed them to move 
at a reasonable pace, in contrast to 9% who 
moved at a slow pace, and 9% who moved at 
a fast pace. 
 During spring interviews, comparison 
teachers offered feedback on their perceptions 
of the ability of their current science program to support teachers and facilitate use. Across the 
different programs used (i.e., FOSS, Harcourt Science, homegrown) teachers commented that 
they needed to supplement their program with additional resources and materials. Teachers 
who used FOSS believed the program only improved their background knowledge to an extent 
and reported the need to do their own research to understand the teaching content.  

  
 Overall, teachers who used FOSS found the activity kits to be valuable aids to their 
science instruction, as they offered real-world examples, hands-on content, and were typically 
complete. Teachers who used Harcourt Science found benefit from the labs, teacher’s manual, 
and textbooks. Teachers also commented on shortcomings of their programs. Some FOSS 
teachers mentioned the time required to prepare materials. Other FOSS teachers expressed 
the need for a student book and more materials with differentiated resources. Teachers who 
used Harcourt Science mentioned issues with not having materials for labs, concern over the 
text being too difficult for students, or a lack of alignment between the program and new 
standards. 
 
Perceptions of Student Learning and Engagement 
 

A total of 48% of teachers believed the pace of their instruction allowed for adequate 
time to meet the needs of all students, and 39% thought the pacing somewhat allowed them 

 
Figure 9. Comparison teachers’ comfort level with their 

science curriculum (n = 22) 
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TEACHER QUOTE: 
The background information is presented briefly at the beginning of the unit. It doesn’t 
answer all of the questions that I have and I often go to the Internet for help. [Grade 4 
comparison teacher, Spring Interview] 
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address needs. In contrast, 13% of teachers thought the pacing did not allow them adequate 
time to meet student needs. 
 
 Additionally, comparison teachers commented on the adequacy of their current science 
materials in meeting the needs of various student groups. On a 5-point scale, teachers rated 
the adequacy of the materials ranging from 5, very adequate, to 1, very inadequate. 
Comparison teachers reported that their current science curriculum was somewhat adequate 
for on-level and above-level students, whereas it was inadequate for below-level students and 
English language learners (Figure 10). A comparison of means across Interactive Science and 
comparison conditions, suggests that Interactive Science teachers believed their curriculum 
materials were more adequate in meeting student needs than comparison group teachers. In 
their spring interviews, most comparison teachers mentioned a need to use personal resources 
to differentiate science materials for students. Overall, comparison teachers believed their 
programs met the needs of advanced students, but students at lower ability levels needed 
additional support.  
 

 
 On a 5-point scale, teachers rated the level of student learning ranging from 5, a great 
deal, to 1, almost nothing. Comparison teachers believed students learned much about science 
vocabulary, some or much about lesson objectives and some about science inquiry (Figure 11). 
A comparison of means across conditions suggests Interactive Science and comparison 
teachers had similar perceptions of student learning related to science vocabulary, lesson 
objectives and science inquiry. In the spring survey, comparison teachers also offered open-
ended feedback on their perceptions of their materials’ impact on students’ understanding of 
lesson objectives and science inquiry. Specifically, eleven teachers believed that their program 
was lacking and did not completely address students’ comprehension of objectives and inquiry. 
Four teachers explained that their program did not provide enough exposure to students, and 
four teachers referenced a lack of appropriate materials. In their spring interviews, teachers 
commented on program impacts related to science content knowledge and understanding. 
Most interviewed teachers commented on benefits, specifically that their programs provided 
real-world experiences in the classroom and that students perform well on assessments.  

Figure 10. Adequacy of comparison curriculum materials in meeting student needs (n = 22 teachers) 
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 In the spring interviews, comparison teachers also commented on interdisciplinary 
connections in their program. FOSS teachers did not see interdisciplinary connections to other 
subject areas unless they specifically supplemented the materials. Harcourt Science teachers 
reported connections to literacy, specifically cause-effect relations, vocabulary and some 
writing. 

  
 Similar to questions on student engagement for treatment teachers, comparison 
teachers rated overall levels of engagement.4  Overall, comparison teachers believed most 
students evidenced high levels of engagement during science lessons (Table 8), which was 
similar to Interactive Science classrooms. In the spring survey, six teachers thought that their 
science program was engaging and enjoyable for students. In their spring interviews, 
comparison teachers noted that students had high levels of interest and engagement during 
science experiments and hands-on activities. Additionally, most teachers mentioned high levels 
of student confidence and self-efficacy in science. 
 

Table 8. Teachers’ estimations of student engagement levels in comparison classrooms 

 

Percentage of 
Students Engaged in 

Comparison 
Classroom Lessons 

High Engagement 59.57 
Average Engagement 30.43 
Low Engagement 10.22 

                                                
4 High engagement: Students stay on task during science instruction and enjoy participating in the science activities 
in the program. Students show interest in the science materials and seem to love science. Students make positive 
comments about the materials. Students often talk to each other about the materials and regularly ask questions 
about the science content.  
Average Engagement: Students stay on task and participate in the required science activities. They show some 
interest in the materials and seem to enjoy science. Students make some positive comments about the science 
materials. They sometimes discuss the content with each other.  
Low Engagement: Students have difficulty staying on task and participating in the required science activities. They 
show very little interest in the materials and do not seem to enjoy science. They sometimes seem frustrated by the 
activities. Students make few or no positive comments about the science materials.  
 

Figure 11. Comparison teacher perceptions of student learning (n = 23 teachers) 

TEACHER QUOTE [ON FOSS]: 
There isn’t a book, so there is no reading. There is not much to offer cross-curricularly  
[sic]. [Grade 5 comparison teacher, Spring Interview] 

 

3.52 

3.91 

4.09 

1.00 2.00 3.00 4.00 5.00 

Science Inquiry 

Lesson Objectives 

Science Vocabulary (n = 22) 

Amount of Student Learning 



A Final Evaluation Report of Pearson’s Interactive Science Program 
Magnolia Consulting, LLC, March 27, 2013  
 

31 

 
 
 
 
 
Overall Perceptions 
 
 In the one-time spring survey, comparison teachers explained what aspects of their 
program they most enjoyed using with their students. The majority of teachers enjoyed using 
hands-on activities (n = 13) because these stimulated interest and focus and helped students 
understand the concepts. Teachers also enjoyed the experiments (n = 5), investigations (n = 4), 
kit materials (n = 3), and inquiry (n = 3). Teachers said these components were engaging, in-
depth, hands-on, and easy to use, and they increased student understanding. Five teachers also 
enjoyed using the text with students for varied reasons including the pictures, ease of use, 
grade appropriate reading level, and appropriate text level for student understanding.   
 

Additionally, comparison teachers described what they wished they could change about 
their program. The majority desired some change in their current materials (n = 11). Four 
teachers wanted to add a textbook or better reading materials to the FOSS program, while four 
others wanted improved or updated materials. Three teachers desired a more comprehensive 
program, with compatible text, activities, and materials. Three teachers believed their current 
science program needed no changes.  

 
Interactive Science Versus Comparison Classrooms 
 
 Interactive Science and comparison classrooms shared some components. All 
participating classrooms included experiments, and some comparison classrooms, like 
Interactive Science classrooms, offered a student textbook. All teachers reported that they 
were comfortable with their programs and appreciated student hands-on activities. Teachers 
reported high levels of student engagement across both groups. 
 
 However, the Interactive Science program was distinguished from comparison 
classrooms by its unique assortment of components: Teacher’s Guides, technological 
resources, interdisciplinary connections, write-in student textbooks, and inquiry activities. 
Overall, Interactive Science teachers expressed appreciation for the Teacher’s Guide, which 
was easy to use and helped build background knowledge. This was in contrast to comparison 
group teachers, who frequently reported the need to look up additional information related to 
specific lessons. 
 
 Interactive Science also provided a wealth of digital activities and videos. In teacher and 
student comments, evaluators observed a fondness for the videos in particular, which helped 
to engage and support student learning of science concepts. Comparison classrooms did not 
have access to similar videos in their program and mentioned the need to supplement their 
programs with digital resources.  
 
 Interdisciplinary connections are embedded throughout the Interactive Science program. 
Students learned about reading, social studies and math within science instructional time and 
teachers appreciated these cross-curricular connections. Students started to build science 

TEACHER QUOTE: 
My students love science! They love learning about the world around them, and they 
can apply it to their own lives. [Grade 5 comparison teacher, Spring Interview] 
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vocabulary and reading skills, and to transfer learning to other content areas over the course of 
the year. Both treatment and comparison classrooms found the reading level of science 
textbooks to be too difficult for students, yet Interactive Science classrooms had several 
resources (e.g., leveled readers, vocabulary cards) to support differentiated instruction and 
Interactive Science teachers believed their materials were more adequate at meeting student 
needs. 
 
 The write-in textbook was unique to Interactive Science. Students could directly engage 
with the content on the page, teachers needed less time for copying materials and could also 
quickly assess students. Additionally, several comparison teachers who used FOSS desired a 
comprehensive student textbook to reinforce concepts. All of these benefits provided support 
in Interactive Science classrooms that was not directly available in comparison classrooms.   
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Student Performance and Science Attitude Results 
 
 To answer evaluation questions related to student science achievement and science 
attitudes, evaluators conducted descriptive and multilevel modeling analyses, and calculated 
effect sizes. This section presents information on Interactive Science students’ achievement 
and attitudes, compares Interactive Science students’ scores to comparison students’ scores, 
and investigates differential performance within student subgroups.  
 

Student Learning Gains 
 
 The following sections describe pretest and posttest student performance, and 
investigate whether gains in student achievement are statistically significant using multilevel 
modeling analyses. 
 
Descriptive Statistics 
 
 Figure 12 suggests that Interactive Science and comparison students performed 
comparably on the SAT-10 Science test at pretest and posttest. Means, standard deviations 
and a breakdown of unadjusted scores by grade are available in Appendix G, Table G1. 
 
 

 
 On average, fourth-grade students performed at the fifth-grade level in science at the 
beginning of the year and progressed to the sixth grade level by the end of the year. Students 
started the fifth grade at a sixth grade level on average and ended the year close to a seventh 
grade level (Figures 13–14).  
 
 The SAT-10 science test provided science cluster/subtest scores, indicating 
performance cut scores, but did not provide scale scores for clusters/subtests. Figures 15–20 
suggest that, at the end of the year, Interactive Science and comparison students had similar 
cut scores on SAT-10 subtests in Life Science, Physical Science, Earth Science, Nature of 
Science, Basic Science Understanding and Science Thinking Skills.  

Figure 12. Interactive Science (n = 596) and comparison (n = 511) student mean unadjusted pretest and 
unadjusted posttest scaled scores 
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Figure 13. Fourth grade Interactive Science (n = 283) 
and comparison (n = 254) student unadjusted grade 

equivalents at pretest and posttest 

Figure 14. Fifth grade Interactive Science (n = 313) and 
comparison (n = 257) student unadjusted grade 

equivalents at pretest and posttest 

Figure 15. Interactive Science (n = 596) and 
comparison (n = 511) student performance on Life 

Science cluster at posttest 

Figure 16. Interactive Science (n = 596) and 
comparison (n = 511) student performance on Physical 

Science cluster at posttest 

Figure 17. Interactive Science (n = 596) and 
comparison (n = 511) student performance on Earth 

Science cluster at posttest 

Figure 18. Interactive Science (n = 596) and 
comparison (n = 511) student performance on Nature 

of Science cluster at posttest 
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 To understand the magnitude of gains for treatment students, the impact of 
participating in the Interactive Science program and to determine statistical significance, 
evaluators conducted additional analyses using multilevel modeling.  

 
Learning Gains Among Interactive Science Participants 
 
 The following section describes findings from multilevel modeling analyses, which were 
used to determine whether Interactive Science students made statistically significant gains and 
whether teacher implementation fidelity had a statistically significant relationship with learning 
gains. 
 

 
 Evaluators used multilevel modeling, with students nested in classrooms, to understand 
how Interactive Science students performed over the course of the school year. At posttest, 
Interactive Science students evidenced a statistically significant gain in science achievement of 
approximately 12 points, translating to a medium effect size (Table 9). 
 
Table 9. Treatment student gains on SAT-10 science scaled scores at posttest 

Outcome Measure Coefficient 
Standard 

Error t-Value Approx. df p-Value 
Effect 
Size 

Scaled Score Gain 11.64 2.18 5.34 32 .00* 0.33 

Note. * Significant at the .05 level. 
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Figure 20. Interactive Science (n = 596) and 
comparison (n = 511) student performance on Science 

Thinking Skills cluster at posttest 

Figure 19. Interactive Science (n = 596) and comparison 
(n = 511) student performance on Basic Science 

Understanding cluster at posttest 

KEY QUESTION: 

Did students in the treatment group demonstrate significant gains in science 
achievement during the study period? Were there differential effects by 
implementation fidelity levels? 
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 To understand whether Interactive Science student achievement differed by 
implementation fidelity levels, evaluators used multilevel modeling, with students nested in 
classrooms, to predict student SAT-10 achievement gains. The model included Interactive 
Science implementation fidelity scores and school indicator variables as covariates. Full results 
are displayed in Appendix G, Table G2. Although higher levels of teacher implementation fidelity 
related to greater gains on the SAT-10 for Interactive Science students, the relationship was not 
statistically significant (Figure 21). However, it is possible that the results might have achieved 
significance if the sample size had been larger.  
 
 
 
  
 
 
 
 
 
 
 
 

 
 Evaluators conducted additional exploratory multilevel modeling analyses to examine 
whether Interactive Science student achievement gains varied by average amount of time 
dedicated to science instruction each week or total days of science instruction during the 
school year. Details about these exploratory analyses and findings are located in Appendix H. 
 
Comparison between Interactive Science and Comparison Group 
 
  To understand whether or not the Interactive Science program impacted student 
science achievement, evaluators conducted multilevel modeling analyses to compare overall 
student posttest performance by study condition and student posttest performance within 
subgroups.  
 

 
 The multilevel model included study condition and two covariates: pretest student SAT-
10 achievement and school. For complete results, see Appendix G, Table G3. Overall, 
Interactive Science and comparison students did not statistically significantly differ in posttest 
student achievement, indicating comparable levels of posttest science performance (Table 10 
and Figure 22). 
 

Figure 21. Non-significant relationship between Interactive Science implementation fidelity and student science 
achievement gains (observed range of implementation fidelity scores on x-axis) 

KEY QUESTION: 

How did the science achievement performance of students in the treatment group 
compare to that of students in the comparison group? 
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Table 10. Impact of Interactive Science on student posttest science achievement 

Outcome Measure Coefficient 
Standard 

Error t-Value Approx. df p-Value 
Effect 
Size 

Posttest Scaled Score -1.70 2.36 -0.72 53 .47 -0.06 

Note. * Significant at the .05 level. 
 

  
 To explore whether there was a statistically significant program impact within different 
student subgroups, evaluators ran separate exploratory multilevel models by subgroup. These 
models, which nested students within classrooms, explored the impact of study condition, 
while controlling for pretest student SAT-10 science achievement and school. Evaluators ran 
subgroup analyses when the subgroup had at least 150 students. For this reason, evaluators 
did not conduct separate impact analyses for the following subgroups: ELL and Special 
Education. For complete results, see Appendix G, Table G4. Overall, there was not a 
statistically significant impact of the Interactive Science program within the following 
subgroups: Caucasian, African American, Hispanic, Free or Reduced Price Lunch (FRL) Eligible, 
or FRL Ineligible students. As a result, the Interactive Science program and comparison 
programs showed comparable effects on student science achievement within each student 
subgroup. Effect sizes are presented in Table 11. 
 

Table 11. Effect sizes for the impact of Interactive Science by student subgroups 
Subgroup Effect Size 
Caucasian -0.13 
African American -0.04 
Hispanic 0.03 
FRL Eligible -0.10 
FRL Ineligible -0.08 

Note. * Significant at the .05 level. 
  
 
 
 
 
 

Figure 22. Adjusted posttest means representing the impact of Interactive Science on student science 
achievement 
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Science Attitudes 
 
 This section describes student changes in science attitudes from pretest to posttest, 
and discusses the impact of Interactive Science on posttest science attitudes.  
 
Descriptive Results 
 
  Figure 23 suggests overall science attitudes were comparable across groups at pretest 
and posttest. Evaluators also examined pretest and posttest attitude survey means by item, 
with means suggesting comparable attitudes across conditions. Interactive Science and 
comparison overall means and means by item are located in Appendix G, Tables G5–G8. 
 

 
 Evaluators explored changes in student science interest (12 items) and science efficacy 
(6 items) over time, which were subscales within the 18-item student attitude survey (Figures 
24–25). Overall, student interest appeared to decline slightly and efficacy scores appeared to 
increase slightly for both Interactive Science and comparison groups. 
 

  

 
  

Figure 23. Interactive Science (n = 580) and comparison student (n = 483) unadjusted pretest and posttest 
average science attitude scores 

Figure 24. Interactive Science (n = 580) and 
comparison student (n = 483) unadjusted pretest and 

posttest science interest scores 

Figure 25. Interactive Science (n = 580) and 
comparison student (n = 483) unadjusted pretest and 

posttest science efficacy scores 
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 Evaluators conducted additional analyses using multilevel modeling to understand the 
magnitude of science attitude gains, to estimate the impact of participating in the Interactive 
Science program, and to determine statistical significance.  
 
Interactive Science Student Science Attitude Gains 

  
 To understand how Interactive Science students’ science attitude scores changed over 
the course of the school year, evaluators used multilevel modeling with students nested in 
classrooms. Over the course of the year, there was no statistically significant change in 
Interactive Science students’ attitude scores, indicating students maintained positive attitudes 
toward science from pretest to posttest (Table 12).  
 
Table 12. Treatment student gains on science attitudes at posttest 

Outcome Measure Coefficient 
Standard 

Error t-Value Approx. df p-Value 
Effect 
Size 

Science Attitude Gain 0.01 0.04 0.31 32 .76 0.02 

Note. * Significant at the .05 level. 
  
 Evaluators conducted exploratory analyses to understand how Interactive Science 
students’ interest and efficacy scores changed over the course of the school year. Evaluators 
conducted multilevel model analyses with students nested in classrooms. There was no 
statistically significant change in science interest, but there was statistically significant increase 
in Interactive Science student self-efficacy scores, which translated to a small effect size (Table 
13). 
 
Table 13. Treatment student gains on science interest and science efficacy at posttest 

Outcome Measure Coefficient 
Standard 

Error t-Value Approx. df p-Value 
Effect 
Size 

Science Interest Gain -0.05 0.05 -1.02 32 .32 -0.06 

Science Efficacy Gain 0.13 0.04 3.46 32 .002* 0.20 

Note. * Significant at the .05 level. 
 
Comparison between Interactive Science and Comparison Group 

KEY QUESTION: 

Did students in the treatment group demonstrate significant gains in their interest 
and attitudes toward science during the study period?  
 

KEY QUESTION: 

How did changes in interest and attitudes toward science among students in the 
treatment group compare to those of students in the comparison group? 
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 To understand whether or not the Interactive Science program impacted student 
science attitudes, evaluators conducted multilevel modeling analyses, with students nested in 
classrooms, to compare student posttest attitudes by study condition. The multilevel model 
included study condition and two covariates: pretest student science attitudes and school. For 
complete results, see Appendix G, Table G9.  Overall, Interactive Science and comparison 
student scores did not statistically significantly differ at posttest (Table 14), indicating 
comparably positive levels of posttest science attitudes for both groups (Figure 26).  
 
Table 14. Impact of Interactive Science on student posttest science attitudes 

Outcome Measure Coefficient 
Standard 

Error t-Value Approx. df p-Value 
Effect 
Size 

Posttest Science Attitude Score -0.03 0.05 -0.74 53 .47 -0.05 

Note. * Significant at the .05 level. 
 

  
 Evaluators conducted additional exploratory analyses to examine the impact of 
Interactive Science on student science interest and efficacy scores. Complete results are 
displayed in Appendix G, Table G10. Overall, Interactive Science and comparison students did 
not statistically significantly differ in posttest science interest or science efficacy scores (Table 
15). Both groups evidenced high and positive levels of science interest and efficacy (Figures 27 
and 28). 
  
Table 15. Impact of Interactive Science on student posttest science interest and science efficacy 

Outcome Measure Coefficient 
Standard 

Error t-Value Approx. df p-Value 
Effect 
Size 

Posttest Science Interest Score -0.04 0.06 -0.69 53 .49 -0.05 

Posttest Science Efficacy Score -0.03 0.04 -0.84 53 .40 -0.05 

Note. * Significant at the .05 level. 
 
 
 
 
 
 

Figure 26. Adjusted means representing the impact of Interactive Science on student posttest science attitudes 
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Figure 28. Adjusted means representing the impact of 

Interactive Science on student posttest science efficacy 
Figure 27. Adjusted means representing the impact of 
Interactive Science on student posttest science interest 

3.67 3.71 

1 
2 
3 
4 
5 

Posttest Sc
ie

nc
e 

In
te

re
st

 
Sc

or
e 

Interactive Science Comparison 

4.09 4.12 

1 
2 
3 
4 
5 

Posttest Sc
ie

nc
e 

Ef
fic

ac
y 

 S
co

re
 

Interactive Science Comparison 



A Final Evaluation Report of Pearson’s Interactive Science Program 
Magnolia Consulting, LLC, March 27, 2013  
 

42 

Summary and Discussion 
 
 The purpose of this study was to evaluate the impact of Interactive Science on student 
science achievement and attitudes toward science, and facilitator implementation of the 
program, in grades 4 and 5. Evaluators conducted this randomized control trial (RCT) with 1,133 
students in 61 classrooms within seven schools across the country. In the study, evaluators 
randomly assigned classrooms to use Interactive Science or to continue using their existing 
science program. Evaluators used a cluster randomized trial design, wherein students were 
nested in classrooms.  
 
 Overall, most classrooms implemented the curriculum according to implementation 
guidelines and with high fidelity. Fidelity values ranged from 70% to 102%, with an overall 
average of 89%. Total values corresponded to overall student exposure to the Interactive 
Science program and associated materials as reported in the weekly logs and observed during 
site visits. Site 3 experienced difficulty in achieving a minimum of two hours per week on 
science instruction, resulting in lower implementation fidelity scores. Overall, the majority of 
teachers implemented the program with high fidelity.  
 
 Interactive Science teachers had positive perceptions of the program and associated 
materials. In particular, teachers appreciated the design and depth of the Teacher’s Guides. 
They saw benefits from using technology and hands-on experiments with their students, who 
evidenced high engagement during these activities. Teachers appreciated the write-in aspect of 
the student textbook and the interdisciplinary connections offered by the program. One 
common concern was that the student text reading level was too high for lower level students, 
and teachers often reported the need to differentiate their instruction to meet student needs.  
 
 Students showed high levels of engagement and interest in the Interactive Science 
program materials. In their final science attitude surveys, Interactive Science students 
expressed appreciation for the many different hands-on activities and experiments offered by 
the program. Students also showed a high level of interest in the various content and topic 
areas included within the program, in addition to the technological resources included with the 
program. One student wrote, “I like Interactive Science because we do fun activities and learn 
many new important and interesting things.” 
 
 Over the course of the study, Interactive Science students evidenced statistically 
significant positive gains in science achievement (effect size = .33), corresponding to a 
moderate effect size. Although implementation fidelity was positively related to student 
science gains, it was not a statistically significant predictor, suggesting that greater exposure to 
the Interactive Science program might lead to greater achievement gains in a larger study 
sample. 
 
 At the end of the study, treatment and comparison group students had comparable 
science achievement scores (effect size = -0.06) with no statistically significant difference 
between groups. Additionally, evaluators explored the impact of Interactive Science within 
separate student subgroups. Within each subgroup (i.e., Caucasian, African American, Hispanic, 
FRL Eligible, FRL Ineligible), there were no statistically significant differences in the impact of 
the Interactive Science program (effect sizes= -0.13 to 0.03), suggesting that students in both 
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the Interactive Science and comparison groups performed at comparable levels within these 
subgroups. 
 
 From the beginning to the end of the study, Interactive Science students did not see 
statistically significant gains in overall science attitudes (effect size = .02). In follow-up 
exploratory analyses, evaluators observed no statistically significant gains in science interest 
(effect size = -0.06), but did observe a statistically significant gain in science efficacy (effect size 
= 0.20). Students’ science attitudes, interest, and efficacy were high at the beginning of the 
study, and there were no statistically significant decreases in these areas.  
 
 Evaluators compared treatment and comparison group attitudes toward science at 
posttest and found no statistically significant differences (effect size = -0.05), indicating that 
both groups showed comparably high levels of posttest science attitudes. Similarly, follow-up 
exploratory analyses found no statistically significant differences between Interactive Science 
and comparison students on science interest or science efficacy (effect sizes = -0.05). Both 
groups evidenced positive levels of science interest and efficacy at posttest.  
 
 The results showed that Interactive Science classrooms, who had only been using the 
program for one year, performed as well as comparison classrooms, who had been using high-
quality science programs (i.e., FOSS, Harcourt Science) for several years. Teachers and 
students described the benefits of the Interactive Science program to include in-depth 
materials, engaging hands-on activities, technological resources, and connections to other 
content areas. Taken together, the results suggest that Interactive Science is an effective and 
high-quality science program enjoyed by teachers and students.  
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Appendix A. Student Measures Reliability Information 
 
 Evaluators used the SAT-10 science subtest and a science attitude survey during the fall 
and spring. This appendix presents the reliability information for both assessments. 
 
Stanford Achievement Test, Tenth Edition (SAT-10) 
 
 The SAT-10 is a standardized and norm-referenced diagnostic assessment. The SAT-10 
40-item science subtest assesses student understanding in life science, physical science, earth, 
science, nature of science, models, constancy, form & function, basic understanding, and 
thinking skills. The estimated administration time is 25 minutes. 
 
 The science subtest has high reliability with coefficients ranging from 0.84 to 0.89 
(Table A1). 
 
Table A1. SAT-10 assessment reliability 

     
Kuder-Richardson 20 

reliability 

Level 
Grade    
Levels Form Subtest 

Number of 
items Fall Spring 

Primary 3 3.5-4.5 A Science 40 0.89 0.86 
Intermediate 1 4.5-5.5 A Science 40 0.88 0.86 
Intermediate 2 5.5-6.5 A Science 40 0.84 0.84 
 
 
Student Attitude survey 
 
 Haden (2011) developed the student science attitude survey during the pilot of the 
Interactive Science study. The survey asks students to rate their level of agreement in 
response to 18 statements that assess student attitudes and interest toward science. The 
questions are on a 5-point scale ranging from 5, really agree, to 1, really disagree. An example 
statement is, “Science is one of my favorite subjects in school.” Twelve items comprised the 
interest subscale and six comprised the efficacy subscale. 
 
 Researchers examined the measure reliability using Cronbach’s alpha (Table A2). Overall, 
the attitude survey questions together possessed high reliability with coefficients ranging 
from .77 to .90 on the subscales and .91 to .92 on the overall scale. 
 
Table A2. Student attitude survey study reliability 
 Fall Spring 
Attitude Survey Questions .92 .91 
Interest Subscale .90 .90 
Efficacy Subscale .77 .77 
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Appendix B. Implementation Guidelines 
 

RCT Implementation Guidelines 
 

1. Interactive Science must be implemented a minimum of 2 hours per week. 

2. The following charts outline required, recommended and optional components at the chapter- 
and lesson-levels for all grades. 

3. There are more required components in Chapters 3 (both grades), 5 (grade 5), and 9 (grade 4).  
After becoming familiar with the instructional resources in the program, you will be able to 
choose which components best support the instructional needs for your classroom.  

In Chapter 3, you are required to complete both chapter-level inquiry activities, Try It! and 
Investigate It!  You must minimally complete 2–3 lesson-level Explore It! inquiries. 

In Chapter 5 (grade 5) or 9 (grade 4), you are required to minimally complete three inquiries for 
the entire chapter. You can choose from Try It!, Explore It!, and Investigate It! inquiries.  

 

All Grades Required Components – Student Edition (SE) unless otherwise 
marked 

Chapter Opener (online—1 per chapter) 
Try It! Inquiry (per chapter) 
Envision It! 
Content/Interactivities (questions throughout the lesson) 
Got It? 
Investigate It! Inquiry (per chapter) 
Vocabulary Smart Cards 
Benchmark Practice 
Chapter Test (Teacher Edition (TE); may be modified) 
Leveled Readers (Required for 1 chapter as differentiated instruction-as needed) 

 
All Grades Recommended Components – SE unless otherwise marked 

Explore It! Inquiry (Lesson level) (Note: Required for Chapter 3—see above) 
STEM Activity Handbook: Design It! Activity (Recommended) 

 
All Grades Optional Components – SE unless otherwise marked 

Let’s Read Science 
My Planet Diary 
Elaborate (TE Notes) 
Do the Math? 
Lightning/Go Green/At Home Labs 
Lesson Check (TE) 
Study Guide 
Chapter Review 
Feature (Career, NASA, Biography, Big World, Go Green) 
Social Studies and Language Arts Connections Book 
Readers Theatre 
Language Central TE and SE: ELL/struggling reader support 
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Appendix C. School-Level Characteristics 
Table C1. School-level characteristics  

 Site 1 Site 2 Site 3 

  School A School B School C School D 

  Treatment Comparison Total Treatment Comparison Total Treatment Comparison Total Treatment Comparison Total 

Fourth Grade                 
Classrooms 2 1 3 2 1 3 4 4 8 1 1 2 

Number of students 34 19 53 26 17 43 89 88 177 28 30 58 
Fifth Grade             

Classrooms 2 1 3 2 1 3 4 4 8 1 1 2 
Number of students 44 18 62 24 13 37 81 85 166 28 30 58 

School Totals              
Classrooms 4 2 6 4 2 6 8 8 16 2 2 4 

Number of students 78 37 115 50 30 80 170 173 343 56 60 116 

Gender Among Participants             
Female 58.0% 44.0% 51.0% 48% 60% 52.5% 48.2% 53.2% 50.7% 48.2% 50.0% 49.1% 

Male 42.0% 56.0% 49.0% 52% 40% 47.5% 51.8% 46.8% 49.3% 51.8% 50.0% 50.9% 

Ethnicity Among Participants                 

African American 62.3% 72.5% 67.4% 100.0% 100.0% 100% 0.0% 1.7%  0.9% 0.0% 0.0%  0.0% 
Hispanic 2.5% 2.5% 2.5% 0.0% 0.0% 0.0% 2.4% 2.3%  2.3% 96.4% 98.3%  97.4% 

Caucasian 30.8% 22.5% 26.6% 0.0% 0.0% 0.0% 90.6% 91.9%  91.3% 1.8% 0.0%  0.9% 
Asian/Pacific Islander 4.3% 2.5% 3.4% 0.0% 0.0% 0.0% 7.1% 4.0%  5.5% 0.0% 1.7%  0.9% 

Other 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%  0.0% 1.8% 0.0%  0.9% 

Limited English Proficiency Among Participants                
LEP 1.3% 0.0% 0.6% 0.0% 0.0% 0% 0.0% 0.0% 0.0% 35.7% 31.7% 33.6% 

Non-LEP 98.7% 100.0% 99.4% 100.0% 100.0% 100% 100% 100% 100% 64.3% 68.3% 66.4% 

Special Education Among Participants               
Special Education 11.8% 13.5% 12.6% 28.3% 6.5% 17.4% 15.9% 7.5% 11.7% 7.1% 16.7% 12.1% 

Non-Special Education 88.2% 86.5% 87.4% 71.7% 93.5% 82.6% 84.1% 92.5% 88.3% 92.9% 83.3% 87.9% 
                 
Free/Reduced Price Lunch Among Participants                

Free/Reduced Lunch 42.3% 44.5% 43.4% - - - 2.4% 4.0% 3.2% 100.0% 100.0% 100% 
Non-Free/Reduced Lunch 57.7% 55.5% 56.6% - - - 97.6% 96.0% 96.8% 0.0% 0.0% 0.0% 

Section 504 Among Participants                
Section 504 1.0% 0.0% 0.5% 4.8% 2.3% 3.5% 1.2% 0.0% 0.6% 0.0% 0.0% 0.0% 

Non-Section 504 99.0% 100.0% 99.5% 95.2% 97.7% 96.5% 98.8% 100.0% 99.4% 100.0% 100.0% 100.0% 
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 Site 4 Site 5 Site 6 

STUDY TOTALS    School E School F School G 

  Treatment Comparison Total Treatment Comparison Total Treatment Comparison Total Treatment Comparison Total 

Fourth Grade                 
Classrooms 2 1 3 3 2 5 2 3 5 16 13 29 

Number of students 15 5 20 41 66 107 32 57 89 290 257 547 
Fifth Grade             

Classrooms 2 2 4 3 3 6 3 3 6 17 15 32 
Number of students 17 7 24 63 69 132 55 52 107 318 268 586 

School Totals              
Classrooms 4 3 7 6 5 11 5 6 11 33 28 61 

Number of students 32 12 44 104 135 239 87 109 196 608 525 1133 

Gender Among Participants                 
Female 64.5% 66.7% 65.1% 45.9% 45.2% 45.6% 50.6% 53.2% 52.0% 49.2% 51.9% 49.5% 

Male 35.5% 33.3% 34.9% 54.1% 54.8% 54.4% 49.4% 46.8% 48.0% 50.8% 48.1% 50.5% 

Ethnicity Among Participants                 

African American 68.8% 90.9% 74.4% 8.1% 10.6% 9.2% 31.0% 18.3%  24.0% 17.7% 13.0% 15.5% 
Hispanic 21.9% 9.1% 18.6% 3.7% 6.7% 5.0% 4.6% 6.4%  5.6% 14.4% 16.4% 15.4% 

Caucasian 0.0% 0.0% 0.0% 82.2% 77.9% 80.3% 63.2% 75.2%  69.9% 62.8% 67.7% 65.2% 
Asian/Pacific Islander 6.2% 0.0% 4.7% 0.7% 0.0% 0.4% 1.1% 0.0%  0.5% 2.7% 1.7% 2.2% 

Other 3.1% 0.0% 2.3% 5.2% 4.8% 5.0% 0.0% 0.0%  0.0% 2.3% 1.3% 1.8% 

Limited English Proficiency Among Participants               

LEP 9.4% 0.0% 7.1% 0.0% 0.0% 0.0% 4.6% 4.6% 4.6% 5.6% 5.3% 5.4% 
Non-LEP 90.6% 100.0% 92.9% 100.0% 100.0% 100.0% 95.4% 95.4% 95.4% 94.4% 94.7% 94.6% 

Special Education Among Participants                
Special Education 3.1% 0.0% 2.4% 16.3% 11.5% 14.2% 10.3% 9.2% 9.7% 13.1% 9.9% 11.5% 

Non-Special Education 96.9% 100.0% 97.6% 83.7% 88.5% 85.8% 89.7% 90.8% 90.3% 86.9% 90.1% 88.5% 
               

Free/Reduced Price Lunch Among Participants               
Free/Reduced Lunch 0.0% 0.0% 0.0% 26.7% 32.7% 29.3% 81.6% 75.2% 78.1% 34.8% 40.1% 37.4% 

Non-Free/Reduced Lunch 100.0% 100.0% 100.0% 73.3% 67.3% 70.7% 18.4% 24.8% 21.9% 65.2% 59.9% 62.6% 

Section 504 Among Participants                
Section 504 0.0% 0.0% 0.0% 12.6% 4.8% 9.2% 0.0% 0.9% 0.5% 4.0% 1.3% 2.7% 

Non-Section 504 100.0% 100.0% 100.0% 87.4% 95.2% 90.8% 100.0% 99.1% 99.5% 96.0% 98.7% 97.3% 
Note. Site 1 provided classroom-level percentages that were aggregated up to the school level. Study totals for student demographics do not include Site 1. Finally, Site 
4 had a small number of students participating in the study because of low response rates (26%) for student assent forms and parent consent forms. 
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Appendix D. CONSORT Flow Diagram for Interactive Science 
 
 

  

•Removed entire student because of outliers (-1 student) 
 

Total Final Analysis Sample (33 classrooms, 608 students)  
 

 
 
Total Final Analysis Sample (28 classrooms, 525 students) 

 

Analysis Sample 

Beginning of study: 28 classrooms, 571 students 
End of study: 28 classrooms, 532 students 
 
6.8% sample attrition 

Randomly assigned to Interactive Science (33 classrooms, 677 students) 
• Students were absent for SAT-10 testing (-18 students) 
• Students did not complete Student Attitude Survey (SAS) (-30 students) 
 
Total Students with SAT-10 Pretest Data (659 students)  
Total Students with SAS Pretest Data (647 students)  
 

Randomly assigned to comparison group (28 classrooms, 571 students) 
• Students were absent for SAT-10 testing (-15 students) 
• Students did not complete Student Attitude Survey (SAS) (-43 students) 
 
Total Students with SAT-10 Pretest Data (556 students)  
Total Students with SAS Pretest Data (528 students) 

Pretest 

Randomized (61 classrooms) 

• Did not complete SAT-10 posttest assessment (-15 students) 
• Did not complete SAS posttest survey (-18 students) 

 
• Discontinued intervention before posttest assessments (moved) (-50 

students) 
• Dropped from study before posttest because student switched study 

conditions (-2 students) 
 
Total Students with SAT-10 Posttest Data (610 students) 
Total Students with SAS Posttest Data (607 students) 
 

• Did not complete SAT-10 posttest assessment (-17 students) 
• Did not complete SAS posttest survey (-21 students) 

 
• Discontinued intervention before posttest assessments (moved) (-30 

students) 
• Dropped from study before posttest because student switched study 

conditions (-4 students) 
 
Total Students with SAT-10 Posttest Data (520 students) 
Total Students with SAS Posttest Data (516 students) 
 

Posttest 

Beginning of study: 33 classrooms, 677 students 
End of study: 33 classrooms, 621 students 
 
8.3% sample attrition 

Attrition Sample 
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Appendix E. Comparison Curriculum Content Analysis Table 
 
Table E1. Comparison curriculum content analysis 

Component FOSS Harcourt Science Homegrown Pearson Interactive 
Science 

Grade Levels K–8 K–6 K–6 K–8 
Focus Kit based science curriculum Text based science 

curriculum 
Various science content 

activities Blended science curriculum 

Program Components Life Science 
Physical Science 

Earth Science 
Scientific Reasoning 

Technology 

Life Science 
Physical Science 

Earth and Space Science 
Biology 

Chemistry 
Environmental Science 

Life Science 
Physical Science 

Earth and Space Science 
Biology 

Chemistry 
Environmental Science 

Life Science 
Physical Science 

Earth and Space Science 
Engineering and Technology 
Human and Body Systems 

Materials 
(Note: Materials listed do not 
necessarily include all 
materials available from each 
publisher, especially items 
available from all four such as 
the Teacher’s Edition and 
Student Edition, 
transparencies, black-line 
masters, graphic organizers.) 
 

Equipment kits; living 
materials; teacher preparation 
videos; FOSS science stories 
Practice: Interactive CD-ROM; 

student lab notebooks. 
ELL: Spanish book edition. 

Assessment: Informal teacher 
observation and questioning 

(K); Teacher observation, 
anecdotal notes, student 

interviews and written work 
(1&2); Teacher observation, 

student performance- 
assessment tasks, end-of-

module assessments, 
portfolio of accumulated work 

(3–6). 

Curriculum books; experiment 
books; leveled readers; 

science kits; resource books. 
Practice: online reading 

support; vocabulary cards; 
flash cards. 

ELL: Instructional support. 
Scaffolded questions for 
students. Online student 

support. 
Assessment: Online 

assessment tools; teacher 
assessment book. 

Activity pages; teacher 
webinars; activity 

worksheets; science videos. 
Practice: puzzles, interactive 

white board; online 
homework help. 

Assessment: Discovery 
Education provides 

assessment generators. Brain 
Pop offers pretests, 

posttests, and quizzes. 

Student write-in text; 
Teacher’s Guides; Material 

kits; STEM activity handbook 
(K–5); Multi-disciplinary 

activities (K–2); Virtual and 
hands-on activity labs; 

science library books; activity 
cards. 

Practice: at-home labs; virtual 
science tutor; online quizzes 

and leveled reading passages. 
ELL: ELL Handbook (3–5) 

Assessment: Progress 
monitoring; Test bank; “Got 

it?” student self-assessment; 
chapter test prep customized 

to state test formats. 
Instructional Time 50 minutes per day; 9-12 

weeks to teach each module 
30–45 minutes per day Varies Varies; 60–135 minutes per 

lesson 
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Appendix F. Program Implementation Supporting Tables 
 
 The tables in this appendix provide additional information on Interactive Science and 
comparison teacher implementation.  
 
Table F1. Interactive Science weekly log response rates by school 

   Logs Expected Logs Received Response Rate 

School 

First Log 
Reporting 

Week 

Last Log 
Reporting 

Week 
Grade 

4 
Grade 

5 
Grade 

4 
Grade 

5 
Grade 

4 
Grade 

5 
School A (Site 1) 9/30/11 5/17/12 33 32 33 32 100% 100% 
School B (Site 1) 9/30/11 5/17/12 27 36 25 36 93% 100% 
School C (Site 2) 9/23/11 5/03/12 31 31 31 31 100% 100% 
School D (Site 3) 9/23/11 5/03/12 28 29 28 29 100% 100% 
School E (Site 4) 9/30/11 5/17/12 28 26 27 21 96% 81% 
School F (Site 5) 9/16/11 5/03/12 33 33 33 32 100% 97% 
School G (Site 6) 9/02/11 5/10/12 35 35 35 34 100% 97% 
Note. Each site has one school with the exception of Site 1, which has two (Schools A and B).  
 
Table F2. Fourth Grade Interactive Science chapters completed by school 
 Chapters Completed  
School 1 2 3 4 5 6 7 8 9 10 Total 
School A (Site 1) ! ! ! ! !    ! ! 7 
School B (Site 1)  ! ! !     ! ! 5 
School C (Site 2) ! ! ! ! !    ! ! 7 
School D (Site 3) ! ! ! ! !     ! 6 
School E (Site 4) ! ! ! ! ! !   ! ! 8 
School F (Site 5) !  ! !   ! ! !  6 
School G (Site 6) !  ! ! !  !  ! ! 7 
 
Table F3. Fifth Grade Interactive Science chapters completed by school 
 Chapters Completed  
School 1 2 3 4 5 6 7 8 9 10 11 12 Total 
School A (Site 1) !  ! ! !  ! ! ! !   8 
School B (Site 1) !  !  !  ! ! !  ! ! 8 
School C (Site 2) ! ! !  !   ! !   ! 7 
School D (Site 3) !  !  !        3 
School E (Site 4) ! ! ! ! ! ! ! !     8 
School F (Site 5) ! ! ! ! !  !      6 
School G (Site 6) !  ! ! ! ! !  !  ! ! 9 
 
Table F4. Interactive Science log and observation implementation fidelity scores by school 
 Grade 4 Grade 5 
School Log Observation Log Observation 
School A (Site 1) 95% 68% 109% 86% 
School B (Site 1) 83% 56% 92% 98% 
School C (Site 2) 102% 86% 116% 88% 
School D (Site 3) 87% 83% 68% 86% 
School E (Site 4) 102% 86% 97% 89% 
School F (Site 5) 96% 87% 86% 83% 
School G (Site 6) 78% 90% 93% 77% 
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Table F5. Interactive Science overall implementation fidelity by school 

School Grade 4 Grade 5 Overall 
Fidelity 

School A (Site 1) 81% 96% 89% 
School B (Site 1) 70% 95% 83% 
School C (Site 2) 94% 102% 98% 
School D (Site 3) 85% 77% 81% 
School E (Site 4) 94% 93% 94% 
School F (Site 5) 91% 85% 88% 
School G (Site 6) 84% 85% 85% 
 
 
  



A Final Evaluation Report of Pearson’s Interactive Science Program 
Magnolia Consulting, LLC, March 27, 2013  
 

54 

Appendix G. Supporting Tables for Student Achievement 
and Attitude Results 
 
 The tables in this appendix provide additional results from analyses examining student 
SAT-10 science achievement and science attitudes.  
 

Table G1. SAT-10 Science subtest unadjusted and adjusted mean total scores for treatment and comparison 
students at pretest and posttest 

Measures 
Unadjusted Mean 

Pretest (SD) 
Unadjusted Mean 

Posttest (SD) 
4th Grade   

Treatment Scale Score (n = 283) 628.40 (34.50) 638.36 (32.54) 

Comparison Scale Score (n = 254) 631.26 (34.07) 641.63 (31.37) 

5th Grade   

Treatment Scale Score (n = 313) 638.92 (34.17) 649.86 (29.40) 

Comparison Scale Score (n = 257) 636.01 (32.95) 649.71 (28.92) 

Total   

Treatment Scale Score (n = 596) 633.92 (34.70) 644.40 (31.43) 

Comparison Scale Score (n = 511) 633.65 (33.56) 645.69 (30.40) 
 
Table G2. Additional results concerning Interactive Science student SAT-10 gains by teacher implementation 
fidelity  

Measure Coefficient Standard 
Error t-value Approx. df p-value 

Classroom gain score -28.94 28.89 -1.00 25 .33 
Implementation Fidelity 46.09 32.19 1.43 25 .16 
School B (vs. School A) 5.13 8.03 0.64 25 .53 
School C (vs. School A) -12.48 7.06 -1.77 25 .09 
School D (vs. School A) -6.51 9.17 -0.71 25 .48 
School E (vs. School A) 16.12 8.36 1.93 25 .07 
School F (vs. School A) 0.86 6.74 0.13 25 .90 
School G (vs. School A) -0.55 7.24 -0.08 25 .94 
 
Table G3. Additional results concerning the impact of Interactive Science on student science achievement 

Measure Coefficient Standard 
Error t-value Approx. df p-value 

Classroom posttest mean 646.59 1.76 367.77 53 .00 
Interactive Science Condition 
(vs. comparison) -1.70 2.36 -0.72 53 .47 
School B (vs. School A) -0.11 5.32 -0.02 53 .98 
School C (vs. School A) 5.64 4.31 1.31 53 .20 
School D (vs. School A) -12.43 5.60 -2.22 53 .03 
School E (vs. School A) 9.28 5.68 1.63 53 .11 
School F (vs. School A) 4.24 4.51 0.94 53 .35 
School G (vs. School A) 1.45 4.58 0.32 53 .75 
Pretest Student Scale Score 0.58 0.02 28.27 1097 .00 
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Table G4. Additional results concerning the impact of Interactive Science on SAT-10 posttest scores by 
student subgroups  

Measure Coefficient Standard 
Error t-value Approx. df p-value 

Caucasian Only 
Classroom posttest mean 655.56 1.62 403.60 34 .00 
Interactive Science Condition 
(vs. comparison) -3.74 2.00 -1.87 34 .07 
School B (vs. School A) -51.42 28.88 -1.78 34 .08 
School C (vs. School A) -34.59 20.45 -1.69 34 .10 
School D (vs. School A) -49.35 28.82 -1.71 34 .10 
School F (vs. School A) -35.02 20.47 -1.71 34 .10 
School G (vs. School A) -37.42 20.50 -1.83 34 .08 
Pretest Student Scale Score 0.58 0.03 22.75 627 .00 

African American Only 
Classroom posttest mean 630.10 4.43 142.17 32 .00 
Interactive Science Condition 
(vs. comparison) -0.97 6.10 -0.16 32 .88 
School B (vs. School A) -37.37 18.89 -1.98 32 .06 
School C (vs. School A) -33.76 23.00 -1.47 32 .15 
School E (vs. School A) -16.69 18.48 -0.90 32 .37 
School F (vs. School A)  -30.60 18.58 -1.65 32 .11 
School G (vs. School A) -28.97 18.20 -1.59 32 .12 
Pretest Student Scale Score 0.43 0.06 6.74 142 .00 

Hispanic Only 
Classroom posttest mean 635.22 3.46 183.52 26 .00 
Interactive Science Condition 
(vs. comparison) 0.91 3.76 0.24 26 .81 
School D (vs. School C) -16.53 7.84 -2.11 26 .05 
School E (vs. School C) 11.21 10.48 1.07 26 .30 
School F (vs. School C) 4.16 9.23 0.45 26 .66 
School G (vs. School C) -10.31 9.73 -1.06 26 .30 
Pretest Student Scale Score 0.45 0.06 7.88 140 .00 

FRL Eligible Only 
Classroom posttest mean 634.59 2.16 294.44 29 .00 
Interactive Science Condition 
(vs. comparison) -2.59 2.19 -1.18 29 .25 
School D (vs. School C) -4.86 6.68 -0.73 29 .47 
School F (vs. School C) 6.69 6.80 0.98 29 .33 
School G (vs. School C) 8.76 6.56 1.34 29 .19 
Pretest Student Scale Score 0.54 0.04 14.84 337 .00 

FRL Ineligible Only 
Classroom posttest mean 656.27 2.35 279.77 40 .00 
Interactive Science Condition 
(vs. comparison) -2.16 3.21 -0.67 40 .51 
School E (vs. School C) 3.49 5.28 0.66 40 .51 
School F (vs. School C) 0.67 3.85 0.17 40 .86 
School G (vs. School C) -1.68 4.77 -0.35 40 .73 
Pretest Student Scale Score 0.58 0.03 21.01 568 .00 
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Table G5. Science attitude unadjusted mean scores for treatment and comparison students at pretest and 
posttest 

Measures 
Unadjusted Mean 

Pretest (SD) 
Unadjusted Mean 

Posttest (SD) 
4th Grade   

Treatment Attitude Mean (n = 283) 3.83 (0.70) 3.81 (0.64) 

Comparison Attitude Mean (n = 250) 3.91 (0.69) 3.86 (0.69) 

5th Grade   

Treatment Attitude Mean (n = 297) 3.71 (0.69) 3.73 (0.64) 

Comparison Attitude Mean (n = 233) 3.93 (0.58) 3.93 (0.55) 

Total   

Treatment Attitude Mean (n = 580) 3.77 (0.70) 3.77 (0.64) 

Comparison Attitude Mean (n = 483) 3.92 (0.64) 3.89 (0.63) 
 

Table G6. Science interest and efficacy unadjusted mean scores for treatment and comparison students at 
pretest and posttest 

Measures 
Unadjusted Mean 

Pretest (SD) 
Unadjusted Mean 

Posttest (SD) 
Science Interest   

Treatment Mean (n = 580) 3.67 (0.80) 3.61 (0.76) 

Comparison Mean (n = 483) 3.87 (0.71) 3.78 (0.73) 

Science Efficacy   

Treatment Mean (n = 580) 3.95 (0.65) 4.08 (0.59) 

Comparison Mean (n = 483) 4.01 (0.62) 4.13 (0.61) 
 
Table G7. Interactive Science student attitude survey means by item (n = 580) 

Item Pretest 
Mean (SD) 

Posttest 
Mean (SD) 

1- Science is interesting to me. 4.01 (1.02) 3.92 (1.05) 
2- I like to talk to my friends about science. 3.10 (1.22) 3.17 (1.21) 
3- I am good at understanding science.* 3.84 (0.94) 3.86 (0.90) 
4- Solving science problems is fun. 3.62 (1.21) 3.51 (1.21) 
5- I am good at doing science experiments and activities.* 4.27 (0.90) 4.45 (0.77) 
6- I understand how science is used in real life.* 3.76 (1.10) 4.01 (0.88) 
7- I understand how scientists study the world.* 3.60 (1.09) 3.81 (1.00) 
8- Doing science experiments and activities is fun. 4.59 (0.80) 4.63 (0.76) 
9- Being a scientist would be an exciting job. 3.37 (1.34) 3.28 (1.32) 
10- It is important for me to learn science. 4.28 (0.93) 4.21 (0.90) 
11- I like to read about science. 3.27 (1.32) 3.22 (1.22) 
12- I enjoy learning new things about science. 4.14 (1.02) 4.04 (0.98) 
13- I like to know the answers to science questions. 4.12 (0.98) 4.09 (0.95) 
14- I want to be a scientist when I grow up. 2.34 (1.33) 2.31 (1.25) 
15- Science helps us to understand the world.* 4.30 (0.90) 4.33 (0.82) 
16- I have a good feeling about science. 3.79 (1.11) 3.67 (1.08) 
17- Science is one of my favorite subjects in school. 3.39 (1.41) 3.24 (1.36) 
18- I usually understand what we are doing in science.* 3.91 (0.94) 3.97 (0.94) 
Note. * designates efficacy subscale items. All other items pertain to student interest. 
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Table G8. Comparison student attitude survey means by item (n = 483) 

Item Pretest 
Mean (SD) 

Posttest 
Mean (SD) 

1- Science is interesting to me. 4.21 (0.84) 4.09 (0.95) 
2- I like to talk to my friends about science. 3.35 (1.11) 3.28 (1.12) 
3- I am good at understanding science.* 3.90 (0.91) 3.98 (0.92) 
4- Solving science problems is fun. 3.94 (1.05) 3.74 (1.10) 
5- I am good at doing science experiments and activities.* 4.29 (0.90) 4.42 (0.80) 
6- I understand how science is used in real life.* 3.90 (0.93) 4.05 (0.90) 
7- I understand how scientists study the world.* 3.60 (1.02) 3.81 (1.01) 
8- Doing science experiments and activities is fun. 4.63 (0.77) 4.66 (0.74) 
9- Being a scientist would be an exciting job. 3.69 (1.22) 3.36 (1.30) 
10- It is important for me to learn science. 4.34 (0.85) 4.38 (0.83) 
11- I like to read about science. 3.61 (1.17) 3.50 (1.12) 
12- I enjoy learning new things about science. 4.28 (0.92) 4.27 (0.90) 
13- I like to know the answers to science questions. 4.28 (0.88) 4.18 (1.00) 
14- I want to be a scientist when I grow up. 2.56 (1.29) 2.34 (1.26) 
15- Science helps us to understand the world.* 4.39 (0.80) 4.43 (0.76) 
16- I have a good feeling about science. 3.92 (1.05) 3.87 (1.01) 
17- Science is one of my favorite subjects in school. 3.62 (1.37) 3.64 (1.33) 
18- I usually understand what we are doing in science.* 4.00 (0.93) 4.10 (0.89) 
Note. * designates efficacy subscale items. All other items pertain to student interest. 
 
Table G9. Additional results concerning the impact of Interactive Science on student science attitudes 

Measure Coefficient Standard 
Error t-value Approx. df p-value 

Classroom posttest mean 3.85 0.04 109.48 53 .00 
Interactive Science Condition 
(vs. comparison) -0.03 0.05 -0.74 53 .47 
School B (vs. School A) 0.04 0.11 0.36 53 .72 
School C (vs. School A) 0.13 0.08 1.56 53 .13 
School D (vs. School A) -0.15 0.11 -1.40 53 .17 
School E (vs. School A) 0.05 0.12 0.41 53 .68 
School F (vs. School A) 0.02 0.09 0.17 53 .86 
School G (vs. School A) 0.10 0.09 1.13 53 .26 
Pretest Student Attitude Score 0.51 0.03 20.02 1054 .00 
 
 
Table G10. Additional results concerning the impact of Interactive Science on student science interest and 
efficacy 

Measure Coefficient Standard 
Error t-value Approx. df p-value 

Science Interest 
Classroom posttest mean 3.71 0.04 88.17 53 .00 
Interactive Science Condition 
(vs. comparison) -0.04 0.06 -0.69 53 .49 
School B (vs. School A) 0.03 0.13 0.20 53 .84 
School C (vs. School A) 0.13 0.10 1.29 53 .20 
School D (vs. School A) -0.12 0.13 -0.93 53 .36 
School E (vs. School A) 0.06 0.14 0.42 53 .68 
School F (vs. School A) -0.01 0.11 -0.06 53 .95 
School G (vs. School A) 0.12 0.11 1.15 53 .25 
Pretest Student Interest Score 0.52 0.03 19.43 1054 .00 
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Measure Coefficient Standard 
Error t-value Approx. df p-value 

Science Efficacy 
Classroom posttest mean 4.12 0.03 141.44 53 .00 
Interactive Science Condition 
(vs. comparison) -0.03 0.04 -0.84 53 .40 
School B (vs. School A) 0.05 0.09 0.55 53 .58 
School C (vs. School A) 0.12 0.07 1.73 53 .09 
School D (vs. School A) -0.22 0.09 -2.60 53 .01 
School E (vs. School A) 0.00 0.10 -0.03 53 .97 
School F (vs. School A) 0.04 0.07 0.56 53 .58 
School G (vs. School A) 0.02 0.07 0.33 53 .74 
Pretest Student Efficacy Score 0.41 0.03 15.58 1054 .00 
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Appendix H. Additional Treatment-Only Analyses 
  
 Evaluators conducted additional treatment-only analyses to examine the relationships 
between two different Interactive Science program exposure variables (average amount of time 
dedicated to science instruction each week and total days teachers taught science over the 
course of the school year) and Interactive Science student gain scores. 
 
 Evaluators used multilevel modeling, with students nested in classrooms, to explore 
whether Interactive Science student achievement gains differed by average weekly time (in 
minutes) dedicated to Interactive Science instruction. The model included average weekly time 
spent in Interactive Science classrooms and school indicator variables as covariates. The 
relationship between average weekly time in Interactive Science instruction and gain scores 
was positive, but not statistically significant (p = .28) (Table H1) (Figure H1). These results 
should be interpreted with caution, because the analysis did not include comparison groups. As 
a result, it is unclear whether the relationship was because of more weekly time spent in 
Interactive Science or in science instruction. 
 
Table H1. Additional results concerning Interactive Science student SAT-10 gains by average weekly time in 
Interactive Science 

Measure Coefficient Standard 
Error t-value Approx. df p-value 

Classroom gain score -9.25 19.66 -0.47 25 0.64 
Average weekly time in 
Interactive Science 0.10 0.09 1.10 25 0.28 
School B (vs. School A) 8.05 9.56 0.84 25 0.41 
School C (vs. School A) -2.48 8.39 -0.30 25 0.77 
School D (vs. School A) 8.36 19.01 0.44 25 0.66 
School E (vs. School A) 26.05 10.89 2.39 25 0.03 
School F (vs. School A) 3.76 7.47 0.50 25 0.62 
School G (vs. School A) 8.20 12.16 0.68 25 0.51 
 
 
 
 
 
  
 
 
 
 
 
 
 
 

 
 

Figure H1. Non-significant relationship between average weekly time in Interactive Science (in minutes) and 
student science achievement gains (observed range of average weekly time in Interactive Science on x-axis) 
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 To understand whether Interactive Science student achievement gains differed by total 
school days spent in Interactive Science, evaluators utilized multilevel modeling, with students 
nested in classrooms. The model included total school days spent in Interactive Science 
classrooms and school indicator variables as covariates. The relationship between total school 
days in Interactive Science and gain scores was statistically significant (p = .01), such that more 
days spent in Interactive Science instruction related to greater SAT-10 science gain scores 
(Table H2) (Figure H2). The current finding should be interpreted with caution. The analysis did 
not include comparison groups, so it is unclear whether the relationship was because of greater 
exposure to Interactive Science or to science instruction over the course of the school year.  
 
 
Table H2. Additional results concerning Interactive Science student SAT-10 gains by total school days spent in 
Interactive Science 

Measure Coefficient Standard 
Error t-value Approx. df p-value 

Classroom gain score -33.74 15.80 -2.14 25 0.04 
Total school days in Interactive 
Science 0.45 0.15 2.93 25 0.01 
School B (vs. School A) 8.62 7.37 1.17 25 0.25 
School C (vs. School A) -16.72 6.44 -2.60 25 0.02 
School D (vs. School A) 21.88 13.45 1.63 25 0.12 
School E (vs. School A) 37.50 9.96 3.76 25 0.00 
School F (vs. School A) 21.78 9.44 2.31 25 0.03 
School G (vs. School A) 13.80 8.49 1.63 25 0.12 
 
 
 
 
 
  
 
 
 
 
 
 
 
 

 
 

Figure H2. Significant relationship between total days spent in Interactive Science and student science 
achievement gains (observed range of total days spent in Interactive Science on x-axis) 
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