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                                            EXECUTIVE SUMMARY           
              

              
Pearson contracted Gatti Evaluation, an independent research consulting company, to conduct a 
longitudinal evaluation of the impact of the Investigations in Number, Data, and Space ©2008 
(Investigations) mathematics curriculum on student mathematics achievement and attitudes.  
This report documents findings from this longitudinal study.  A randomized, control trial (RCT) 
research design was utilized to meet the standards of the What Works Clearinghouse and Best 
Evidence Encyclopedia, two federally funded organizations that review scientific educational 
research.   
 
The study commenced in the 2007-8 school year with 1st and 4th grade classrooms from eight 
schools, in four districts, from four separate states (MA, SC, AZ, OR).  These classrooms were 
randomly assigned to either switch from their current methods and only use Investigations as 
their regular basal program, or continue to use their familiar district adopted mathematics 
program and instructional techniques (i.e., comparison group).  Most comparison classrooms 
used one of two late copyrighted basal mathematics curricula with a few employing a largely 
teacher created program.  Students were followed into 2nd and 5th grades during the 2008-09 
year.  Second and 5th grade teachers chose their study condition and students were assigned to 
teachers of the same condition as in their previous school year.   
    
Gatti Evaluation recruited schools with diverse student populations to participate in the study.  
The final analytic sample was comprised of 400 students with 238 in Investigations classrooms 
for both school years and 162 students in a comparison classroom for both school years.  
Retention of students in their original study groups proved to be a challenge.  Sixty percent of the 
1st grade students and 72% of 4th grade students remained in their assigned study groupings 
through the 2008-09 school year.  The remaining students changed conditions midway through 
the study and were not included in the final analytic sample.  The primary research questions are 
presented below in blue italic font followed by a summary of related results. 
 
Did students assigned to Investigations classrooms demonstrate practically significant gains in 
mathematics achievement over the course of the study? 
 
Students in classrooms implementing Investigations for the first time demonstrated educationally 
significant increases in math achievement as evidenced by performance on the Group 
Mathematics Assessment and Diagnostic Evaluation (GMADE).  The 2nd grade cohort had 
growth of 1.8 in grade equivalents (i.e., 0.4 baseline 1st, 1.4 end of year 1st, 2.2 end of year 2nd) 
and the 5th grade cohort had growth of 3.0 in grade equivalents (i.e., 2.8 baseline 4th, 4.3 end of 
year 4th, 5.8 end of year 5th).  It should be noted that a gain of one year and seven to eight months 
would be expected considering the timing of the baseline and end-of-second-year testing.  While 
both the 2nd and 5th grade cohorts experienced significant growth, the 5th grade results were 
particularly compelling as the students began the school year significantly below grade level yet 
concluded at their expected grade level.   
 
How did mathematics performance differ between students in Investigations classrooms and 
students in comparison classrooms using other math programs? 
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The 2nd grade Investigations students did not significantly outperform the comparison group on 
the GMADE, performance was statistically equivalent.  The 5th grade Investigations students did 
however statistically significantly outperform the comparison students on the GMADE.   
 
Further analyses of the GMADE subtests indicated both the 2nd and 5th grade Investigations 
students statistically significantly outperformed the comparison group on the Concepts and 
Communications subtest.  The 5th grade Investigations students statistically outperformed the 
comparison group on the Process and Applications subtest while the 2nd grade Investigations 
students performed statistically the same as the comparison group.  The 5th grade Investigations 
students performed statistically the same as the comparison group on the Operations and 
Computations subtest while the 2nd grade comparison group statistically outperformed the 
Investigations group.   
 
Did the differences in mathematics achievement between the Investigations and the comparison 
group vary by subpopulations of students? 
 
Analyses of subpopulations did yield significant results for the 2nd grade cohort.  African 
American Investigations students statistically outperformed their comparison group counterparts 
on the GMADE.  The 5th grade Investigations students statistically outperformed their 
comparison group peers in almost all subpopulations including African American, Caucasian, 
both full and free/reduced priced lunch, female, English proficient, and  both higher and lower 
achieving students.  All other 5th grade subpopulation differences were not statistically 
significantly different (i.e., Male, Hispanic, LEP). 
 
What level of implementation fidelity was documented for the Investigations and comparison 
curricula? 
 
The quantitative data collected from site observations indicated that the Investigations teachers 
implemented the program with high fidelity, with the majority of teachers receiving ratings in the 
Good to Excellent range.  The observation data also indicated that both Investigations and 
comparison teachers were instructing students and directing student learning at very similar 
levels, except at 5th grade where the Investigations teachers averaged in the Excellent range while 
their comparison cohort averaged a little lower in the Good range. 
 
How did teachers and students react to the inquiry-based environment offered by Investigations?  
   
Investigations teachers participated in end-of-year focus group sessions.  These sessions 
provided the evaluators with insight into teacher and student experiences with the Investigations 
program.  The early and late elementary teachers were both equally positive about the program 
with 61% of their comments positive in nature.  Teachers and students liked the program’s 
activities and materials, as well as, how the program incorporated student directed and 
cooperative learning.  Teachers believe that the program makes math more appealing and 
therefore more fun for students than it has been in the past.   
 
Many teachers, however, shared concerns over a perceived lack of emphasis on traditional 
computational skills and algorithms.  Late elementary teachers were concerned that the program 
would not adequately prepare students for state testing and supplemented the program for 
additional computation practice and exposure to different testing formats.  Many teachers also 
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noted a need for consistent professional development to implement the program with true 
fidelity.  These remarks are not surprising when considering that the overwhelming majority of 
Investigations teachers switched from a traditional basal program.      
 
              

                   This summary and its content are proprietary information belonging to Gatti Evaluation Inc. 
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                                                 I. INTRODUCTION           
              

 
As schools strive to meet the adequate yearly progress goals set for them in mathematics 
achievement, many are attempting to maximize their efforts by turning to reformed activity-
based curricula.1  Investigations in number, Data, and Space2 ©2008 (Investigations) is one such 
curriculum.  Gatti Evaluation partnered with Pearson to longitudinally evaluate the Investigations 
program in four school districts from four states across the 2007-2008 and 2008-2009 school 
years.  This is the final study report, summarizing the study methodology, fidelity of 
implementation, teacher and administrator attitudes, as well as student attitudinal and 
achievement gains across the 2007-08 and 2008-09 school years.   
 
Investigations is a complete, flexible, rigorous, activity-based K–5 curriculum developed by 
TERC3 and funded in part by the National Science Foundation.4  Active mathematics teaching 
requires teachers to think deeply about the mathematics content the students are learning and the 
instructional techniques they employ in order to meet diverse student needs and learning styles.  
Active mathematics curricula like Investigations also encourage students to think creatively, 
develop and articulate their own problem-solving strategies, and work cooperatively with their 
classmates.5  The curriculum at each grade level is organized into units that offer from three to 
eight weeks of work covering the NCTM6 mathematics standards.  Investigations includes both 
ongoing and periodic assessment opportunities, as well as extended practice opportunities to help 
students become fluent with mathematical skills and concepts.  
 
Pearson partnered with Gatti Evaluation to longitudinally study the efficacy of 
the Investigations mathematics curriculum in achieving positive educational 
attitudes and achievement outcomes.          
 
Theoretically, well-designed activity-based K–5 mathematics curricula can enhance student 
learning in numerous ways.  Although such curricula may be skillfully applied to create an 
educational environment that significantly increases achievement,7,8 poorly designed and 
implemented activity-based curricula will provide little or no benefit, and may even be 
detrimental.  Poorly designed and implemented curricula can confuse and frustrate students and 
teachers, proving to be a waste of valuable learning time.9,10  For these reasons, the No Child 
Left Behind Act11 requires publishers to conduct rigorous efficacy research to support their 
educational materials.   
 
 
 
                                                 
1 http://www.comap.com/elementary/projects/arc/ 
2 http://investigations.scottforesman.com/overview.html 
3 http://investigations.terc.edu/ 
4 http://www.nsf.gov/ 
5 Cathy Cook, North Critical Issue Summary: Providing Hands-On, Minds-On, and Authentic Learning Experiences in Mathematics, Central 
Regional Educational Laboratory. Date posted: 1995, http://www.ncrel.org/sdrs/areas/issues/content/cntareas/math/ma300.htm 
6 http://www.nctm.org/standards/ 
7 Gatti, G. G. (2003). Investigations in Number, Data, and Space ARC study data analysis project report. Evaluation report to Pearson Education.  
8 Pearson Scott Foresman (2006). Investigations in Number, Data, and Space: Validation and research. Pearson Education Inc., U.S. 
9 Heddens, J. W. (1997). Improving mathematics teaching by using manipulatives. Edumath, 4(6) p50 47.   
   [http://www.fed.cuhk.edu.hk/~fllee/mathfor/edumath/9706/13hedden.html] 
10 Burns, M. (Dec., 2006). Seven musts for using manipulatives. Instructor Magazine, Scholastic Inc. 
    [http://content.scholastic.com/browse/article.jsp?id=4003] 
11 http://www.ed.gov/nclb/landing.jhtml 
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 I.a Study Goals And Research Questions  
         

 
The primary goal of the current project is to conduct rigorous research to support the assertion 
that, when properly implemented, the Investigations in number, Data, and Space ©2008 
(Investigations) curriculum effectively increases students’ mathematics achievement and 
attitudes across two school years, with teachers in both years implementing Investigations for the 
first time.  The Investigations program will further have its effectiveness tested against a 
comparison group of students in classrooms that did not switch curricula but continued to utilize 
district adopted programs and methods for those two school years.  The second goal for this 
project was to collect information on teacher and student attitudes towards features and aspects 
of the Investigations curriculum.  The research questions for this study are outlined in three parts: 
 
(1a) Do mainstream 2nd and 5th grade students attending two school years in classrooms making 
regular use of the Investigations curriculum, both in their first school year of implementation; 
demonstrate a practically significant improvement in mathematics achievement?  
 
(1b) Do mainstream 2nd and 5th grade students attending two school years in classrooms making 
regular use of the Investigations curriculum, demonstrate similar mathematics achievement as 
compared to their classmates that did not switch curricula but continued to receive well 
established district adopted programs and methods?  
 
(2a) Do mainstream 2nd and 5th grade students attending two school years in classrooms making 
regular use of Investigations demonstrate positive attitudes (i.e., motivation, affect, confidence) 
toward mathematics and mathematics instruction?   
 
(2b) Do mainstream 2nd and 5th grade students attending two school years in classrooms making 
regular use of the Investigations demonstrate similar attitudes toward mathematics and 
mathematics instruction when compared to their classmates making regular use of district 
adopted mathematics curricula? 
 
(3a) How did teachers and students react to the activity-based educational environment offered 
by Investigations?   
 
(3b) How well did teachers implement the Investigations curriculum and how can this 
information inform best practice? 
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                                                II. METHODOLOGY      
              

 
The Investigations in number, Data, and Space ©2008 (Investigations) curriculum was evaluated 
longitudinally at 1st and 4th grade in school year 2007-08 on into 2nd and 5th grade in school year 
2008-09 via a two group, baseline to post observation assessment research design.  Teachers at 
1st and 4th grade within each school were randomly assigned to one of the two study groups (i.e., 
comparison vs. Investigations).  Study sites randomly assigned students to classrooms with few 
exceptions.  Students in classrooms randomly assigned to the treatment group used 
Investigations as their basal mathematics program while students in classrooms selected for the 
comparison study group used their current adopted basal mathematics curriculum and 
supplemental materials.   
 
The study employed a longitudinal two-group randomized controlled trial design.  
Investigations students made regular use of that program while comparison 
group students received instruction from district adopted mathematics programs.    
 
Teachers at 2nd and 5th grade chose which of the two study groups they wanted to participate in at 
year two.  One district (i.e., Massachusetts) starts middle school at 5th grade.  This district had 
two separate middle schools participate with two math teachers in one school using 
Investigations with all their sections and two math teachers in the comparison middle school 
using their current adopted basal mathematics curriculum.  This study design is consistent with 
the high standards recommended by the What Works Clearinghouse (WWC).12   
 
 
           

 II.a Study Sites & Sample       
         

 
Gatti Evaluation recruited thirty-nine elementary grade classrooms from eight schools, and four 
districts in four separate states (MA, SC, AZ, OR) located in different regions of the US.  In 
recruiting study sites the research team first compiled a nationwide database of potential school 
districts, each vetted through the National Center for Education Statistics.  Potential sites were 
contacted and invited to participate in the study.  As schools responded to the invitation, they 
were further screened with a detailed questionnaire.   
 
Demographic information for the study schools is presented in Table T.2a1.  The study schools 
come from public school districts located in large or mid-sized cities.  The study schools show 
considerable variation in ethnicity as well as percent of students eligible for reduced priced 
lunch.  Ethnic and socio-economic diversity among the student population were two criteria the 
research team considered when recruiting study sites.   
 
A third selection criterion was mathematics achievement.  Specifically, the research team made 
an effort to select schools that are average with respect to mathematics achievement.  Table 
T.2a2 shows, according to 4th grade state achievement testing data taken prior to the start of the 
study, the percent of students meeting state standards are within 5% of state averages for all but 

                                                 
12 http://ies.ed.gov/ncee/wwc/ 
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two schools.  These two schools are within 10% of the state average.  The research team sought 
out diversity in the study sample to ensure the mathematics curricula would be used by learners 
of all abilities and backgrounds, thus reflecting the demographics in today’s elementary 
classrooms.   
 

TTaabbllee  TT..22aa11  GGaattttii  EEvvaalluuaattiioonn  IInnvveessttiiggaattiioonn’’ss  SSttuuddyy  SSiittee  DDeemmooggrraapphhiicc  IInnffoorrmmaattiioonn  

 

School 
Year 

Grades State District School Student 
Count 

NCES 
Locale1 

Percent 
Reduced 
Lunch 

Percent 
Caucasian 

Percent 
Hispanic/
Native 

American 

Percent 
African 

American/
Caribbean 

Percent 
Asian 

American 

2006-07 K-4 MA 1 1 478 MSC 64.6% 43.5% 43.9% 8.2% 4.4% 

2006-07 5-8 MA 1 2 441 MSC 63.4% 47.1% 31.4% 10.1% 11.4% 

2006-07 5-8 MA 1 3 658 MSC 57.9% 50.5% 36.0% 6.2% 7.3% 

2006-07 PK-5 SC 2 4 751 SC 37.2% 50.2% 6.4% 41.3% 2.1% 

2006-07 K-5 AZ 3 5 630 LC 40.6% 38.1% 42.2% 12.9% 6.8% 

2006-07 K-6 AZ 3 6 353 LC 36.5% 43.6% 40.2% 11.0% 5.1% 

2006-07 PK-5 AZ 3 7 354 LC 31.4% 47.5% 39.3% 7.9% 5.4% 

2006-07 K-6 OR 4 8 547 SC 36.1% 79.2% 13.1% 3.5% 4.2% 

1. NCES Locale designation LC = Large City, MSC = Mid-Size city and SC = Small City. 

 
The final study sample consisted of 187 (i.e., Investigations = 122, comparison = 65) early 
elementary (i.e., 1st-2nd grade) and 213 (i.e., Investigations = 116, comparison = 97) late 
elementary (i.e., 4th-5th grade) students from seventy classrooms pairings, across eight schools, 
from four districts, each from four separate states (MA, SC, AZ, OR) located in different regions 
of the US.  Students were included in the final study sample if they were available for assessment 



 
Gatti Evaluation Inc.          IND&S Final Report                              1-17-10 

 

 

 

- 5 -

at baseline 2007-08 and continued with the same study group into the 2008-09 school year.  
Schools made all decisions about enrollment in the second school year thus controlling which 2nd 
and 5th grade teachers used Investigations and which 2nd and 5th grade students received 
Investigations.  The seventy classroom pairings had a median 4 students each, with sixteen 
pairings offering ten or more students (i.e., Minimum = 1 student, P25 = 2 students, P75 = 8 
students, Maximum = 16)   
 

Table T.2a2 Gatti Evaluation Investigation’s Study Site State Assessment Information 

 School Results State Wide Results 

School 
Year Grade State District School 

Percent 
Tested 
Math 

Percent 
Tested 
Reading 

Meets Math 
Standards 

Meets 
Reading 

Standards 

Meets 
Math 

Standards 

Meets 
Reading 

Standards 

2006-07 4 MA 1 1 94.7% 96.8% 50.0% 63.0% 48.0% 56.0% 

2007-08 5 MA 1 2 99.0% 99.0% 38.0% 32.0% 52.0% 61.0% 

2007-08 5 MA 1 3 99.0% 99.0% 45% 50% 52.0% 61.0% 

2006-07 4 SC 2 4 96.9% 96.1% 75.0% 81.0% 78.0% 83.0% 

2005-06 4 AZ 3 5 99.0% 96.0% 77.0% 66.0% 73.0% 65.0% 

2005-06 4 AZ 3 6 96.0% 100.0% 75.0% 67.0% 73.0% 65.0% 

2005-06 4 AZ 3 7 100.0% 100.0% 76.0% 74.0% 73.0% 65.0% 

2006-07 4 OR 4 8 100.0% 100.0% 63.8% 66.7% 71.0% 78.9% 
 

 
Retention of students in their original study groups proved to be a challenge.  Ninety-four 
percent of the students who sat for the baseline assessments also completed the end of year 2007-
08 assessments (i.e., 1st grade = 92%, 4th grade = 96%).  Sixty percent (i.e., Investigations = 
75%, comparison = 43%) of the 1st grade students available at 2nd grade remained in their study 
groups and 72% (i.e., Investigations = 76%, comparison = 68%) of available 4th grade students 
remained in their study groups.  The remaining students completed the study in mixed study 
groupings.  Of the 400 Students in the final study sample, 83% (n=333) were tested at both 
baseline 2007-08 and then at the end of year 2008-09 (i.e., early elementary Investigations = 
81%, early elementary comparison = 86%; late elementary Investigations = 85%, late elementary 
comparison = 81%).   
 
The final longitudinal student sample consists of 187 early elementary grade and 
213 late elementary grade students from seventy classroom pairings across eight 
city schools and four districts from four states located in different regions of the 
US.              
 
The experience for the teacher sample had years of experience (i.e., 13.8) similar to the national 
average (13.9).  The sample included five Investigations and four comparison early elementary 
grade teachers with less than five years experience.  First grade comparison group teachers had 
more average experience (i.e., 15 years) than the Investigations teachers (i.e., average 10 years 
teaching).  Both groups of teachers had the same amount of average experience at 2nd grade with 
eighteen years.  Three Investigations and two comparison late elementary grade teachers had less  
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TTaabbllee  TT..22aa33  GGaattttii  EEvvaalluuaattiioonn  IInnvveessttiiggaattiioonn’’ss  SSttuuddyy  SSaammppllee  DDeemmooggrraapphhiicc  IInnffoorrmmaattiioonn  

Group Grade Student  
Count 

3Percent 
Above 
Norm 
Group 
Median 

Percent  
English 

Proficient 

2Percent 
Reduced 
Lunch 

1Percent 
Caucasian 

Percent 
Hispanic/
Native 

American 

Percent 
African 

American/
Caribbean 

Percent 
Asian 

American 

Massachusetts District 

IND&S 

Comparison 2 
20 

10 

0.0% 

0.0% 

65.0% 

100.0% 

80.0% 

90.0% 

40.0% 

70.0% 

50.0% 

20.0% 

5.0% 

10.0% 

5.0% 

N/A 

IND&S 

Comparison 5 
14 

6 

42.9% 

50.0% 

85.7% 

100.0% 

78.6% 

50.0% 

57.1% 

33.3% 

28.6% 

50.0% 

N/A 

16.7% 

14.3% 

N/A 

South Carolina District 

IND&S 

Comparison 2 
33 

25 

27.3% 

24.0% 

93.9% 

88.0% 

24.2% 

40.0% 

69.7% 

52.0% 

3.0% 

8.0% 

24.2% 

36.0% 

3.0% 

4.0% 

IND&S 

Comparison 5 
31 

52 

38.7% 

40.4% 

87.1% 

96.2% 

45.2% 

44.2% 

48.4% 

48.1% 

12.9% 

3.8% 

35.5% 

44.2% 

3.2% 

1.9% 

Arizona District 

IND&S 

Comparison 2 
17 

12 

5.9% 

0.0% 

82.4% 

100.0% 

82.4% 

83.3% 

35.3% 

25.0% 

35.3% 

41.7% 

29.4% 

33.3% 

N/A 

N/A 

IND&S 

Comparison 5 
17 

14 

5.9% 

7.1% 

100.0% 

100.0% 

52.9% 

57.1% 

70.6% 

50.0% 

23.5% 

50.0% 

N/A 

N/A 

5.9% 

N/A 
2Oregon District 

IND&S 

Comparison 2 
29 

9 

3.4% 

0.0% 

89.7% 

100.0% 

31.0% 

88.9% 

72.4% 

88.9% 

24.1% 

11.1% 

N/A 

N/A 

3.4% 

N/A 

IND&S 

Comparison 5 
37 

7 

16.2% 

0.0% 

100.0% 

100.0% 

67.6% 

71.4% 

81.1% 

100.0% 

10.8% 

N/A 

2.7% 

N/A 

5.4% 

N/A 

1. When percents for the ethnicity categories do not sum to 100%, the remaining percentage represents other ethnic categories such as American Indian/Eskimo, other, 
or students with no ethnicity category listing. 

2. The Oregon district did supply meal status data for their study school.  Percent of students receiving reduced price lunch was imputed using the EM algorithm including 
the remaining demographic data, student math achievement and attitude data, along with classroom environment indicators including teacher experience and preferences, 
classroom demographics, class size, baseline achievement variation. 

3. Study sample was broken out by high/low baseline achievement demarcated by the median for the GMADE national spring norm group 

 
than five years experience.  Fourth grade teachers had similar average experience (i.e., 
Investigations 15 years, comparison 14 years), while fifth grade Investigations teachers had less 
experience (i.e., Investigations 10 years, comparison 13 years).    
 
The comparison teachers utilized several mathematics curricula, interventions, and strategies.  
Two published basal mathematics curricula, with late copyrights, were represented in the sample 
of both early and late elementary comparison classrooms.  These two curricula are top selling 
math programs that would be familiar to teachers around the US.  They can be described as 
traditional skills based programs.  The large majority of comparison group students (i.e., 86%) 
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received one of these two programs.  The remaining students received a teacher created 
mathematics program including a mixture of programs.   
 
Table T.2b3 lists the demographic information for the study samples from each school district.  
The sample was also broken out by high/low baseline achievement demarcated by the median for 
the national spring GMADE norm group.  It should be noted that these student characteristics 
were included in the statistical model in an attempt to equate the study groups at baseline.  The 
study groups had a similar percentage of students above the norm group median at both early 
(i.e., Investigations = 11.1%, Comparison = 10.7%) and late elementary (i.e., Investigations = 
25.3%, Comparison = 31.6%).   
 
The early elementary study groups had a similar amount of Caucasian students (i.e., 
Investigations = 59%, comparison = 55%), however, the Investigations group was more Hispanic 
less African American (i.e., Hispanic 24% v. 18%, African American 14% v. 25%) than the 
comparison group.  The early elementary Investigations group had fewer students receiving 
reduced priced lunch (i.e., 48% v. 66%) and fewer students designated as English proficient (i.e., 
85% v. 95%).  The late elementary Investigations group had a higher density of Caucasian 
students (i.e., 66% v. 52%).  The Investigations group was also less African American (i.e., 12% 
v. 30% ) but similar to the comparison group in its Hispanic make up (i.e., 16% v. 15%).  The 
late elementary Investigations group had more students receiving reduced priced lunch (i.e., 60% 
v. 49%) and just as many students English proficient (i.e., 94% v. 98%). 
 
 
      

  Massachusetts District   
      

 
The Massachusetts school district is a mid-sized city district with significant diversity among the 
student population.  School one from the first Massachusetts school district is an average size 
elementary school serving approximately 400 students in grades 1 through 4.  The school resides 
in a rural fringe community west of Boston.  The school has two primary ethnic groups, 
Caucasian and Hispanic, contributing equally to make up 88% of the school population, with 
African American and Asian ethnicities making up the remaining 12% of the student body.  The 
median household income is approximately $37,000, indicating a middle class community.  This 
school falls into the medium-high range for participation in the nation’s free or reduced-price 
lunch program, with 73% of the students being eligible to receive free or reduced-price lunch.  
The percent of students testing at standard in mathematics in the 2006-07 school year was 50%, 
two percent higher than the statewide results.  The percent of students testing at standard in 
reading, 63%, was seven percent higher than the statewide results.  The student to teacher ratio is 
approximately 11 to 1.   
 
Fourth grade students from the elementary school attended 5th grade in middle schools.  The 
middle schools from the Massachusetts school district serve approximately 440 and 660 students 
in grades 5 through 8.  The middle schools are half Caucasian with Hispanic contributing the 
next large portion of student population, 31-36%.  The African American and Asian ethnicities 
make up the remaining 20% of the student body.  These schools falls into the medium-high range 
for participation in the nation’s free or reduced-price lunch program, with 60% of the students 
being eligible to receive free or reduced-price lunch.  The percent of students testing at standard 
in mathematics in the 2007-08 school year was 38%, 14 percent lower than the statewide results, 
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for the Investigations middle school and 45%, seven percent lower than the statewide results, for 
the comparison middle school.  The percent of students testing at standard in reading for both 
middle schools, 52%, was nine percent higher than the statewide results.  The student to teacher 
ratio is approximately 12 to 1 in the Investigations middle school and 13 to 1 in the comparison 
middle school.    
 
 
      

  South Carolina District  
      

 
The school from South Carolina is a large elementary school serving approximately 747 students 
in grades Pre-Kindergarten through 5.  School five resides in a small city located approximately 
104 miles south-west of Charlotte, North Carolina.  The school has two primary ethnic groups, 
Caucasian and Hispanic, equally making up 92% of the school population.  African Americans 
and Asians make up the remaining 8% of the student population.  The median household income 
is approximately $33,100 which indicates a lower middle class community.  This school falls 
into the medium range for participating in the nation’s free or reduced-price lunch program with 
46% of the students being eligible to receive free or reduced-price lunch.   
 
The South Carolina elementary school is very proud to be an International Baccalaureate school.  
The diverse population of students is encouraged to ‘think outside the box’ and link their 
education to their role in society and the world.  This school also houses the district's satellite 
program for physically challenged, visually impaired, and hearing impaired students.  PACT 
scores have waned over the past four years.  The percent of students testing at standard in 
mathematics in the 2006-07 school year was 75%, 3% lower than the state wide results.  The 
percent of students testing at standard in reading was 2% lower than the state wide results at 
81%.  The teacher to student ratio is approximately 15 to 1.   
 
 
      

  Arizona District  
      

 
Teachers in the Arizona district face many challenges due to a significant lack of funding.  They 
are very resourceful in adapting available curricula to their diverse learners and work well 
together.  At the conclusion of the 2008-2009 school year, most new teachers in the district were 
laid off due to budget cuts.  Seniority played a critical role in criteria for lay-offs.  About half of 
the teachers participating in the study were laid off. 
   
School five is an average size elementary school serving approximately 535 students in grades 
Kindergarten through 5.  The school resides in a large city.  The school has two primary ethnic 
groups, Caucasian and Hispanic, equally making up 84% of the school population.  African 
Americans and Asians make up the remaining 16% of the student population.  The median 
household income is approximately $31,000, indicating a lower middle class community.  This 
school falls into the high range for participation in the nation’s free or reduced-price lunch 
program, with 76% of students being eligible to receive free or reduced-price lunch.  The percent 
of students testing at standard in mathematics in the 2006-07 school year was 77%, 4% higher 
than the state wide results.  The percent of students testing at standard in reading was 1% higher 
than the state wide results at 66%.  The student to teacher ratio is approximately 19 to 1.  
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School six is a small to mid-size elementary school serving approximately 352 students in grades 
Kindergarten through 6.  The school resides in a large city.  The school has two primary ethnic 
groups, Caucasian and Hispanic, equally making up a total of 84% of the school population.  
African Americans and Asians make up the remaining 16% of the student population.  The 
median household income is approximately $31,000, indicating a lower middle class community.  
This school falls into the medium-high range for participation in the nation’s free or reduced-
price lunch program with 61% of students being eligible to receive free or reduced-price lunch.  
The percent of students testing at standard in mathematics in the 2006-07 school year was 75%, 
2% higher than the state wide results.  The percent of students testing at standard in reading was 
2% higher than the state wide results at 67%.  The teacher to student ratio is high at 
approximately 21 to 1.   
 
School seven is a small to mid-size elementary school serving approximately 357 students in 
grades Pre-Kindergarten through 5.  The school resides in a large city.  The school has two 
primary ethnic groups, Caucasian and Hispanic, equally making up a total of 88% of the school 
population.  African Americans and Asians make up the remaining 12% of the student 
population.  The median household income is approximately $31,000, indicating a lower middle 
class community.  This school falls into the medium range for participation in the nation’s free or 
reduced-price lunch program with 49% of the students being eligible to receive free or reduced-
price lunch.  The percent of students testing at standard in mathematics in the 2006-07 school 
year was 76%, 3% higher than the state wide results.  The percent of students testing at standard 
in reading was 9% higher than the state wide results at 74%.  The teacher to student ratio is high 
at approximately 18 to 1.   
 
 
      

  Oregon District  
      

 
The Oregon school district struggles with overcrowding and many teachers have blended 
classrooms with 2 grades, however, they adapt nicely.  The Oregon school is a large elementary 
school serving approximately 524 students in grades Kindergarten through 6.  The principal is 
very involved in helping the school make improvements with district and state testing scores, as 
well as, in obtaining effective educational materials.  Subsequently, the administration 
encourages professional development when available and frequently chooses to participate in 
research studies and pilots.  
 
School nine resides in a small city located approximately 273 miles south of Portland.  The 
school population is primarily Caucasian (81%) and approximately 14% of the students are 
Hispanic.  African Americans and Asians make up the remaining 5% of the student population.  
The median household income is approximately $36,500 indicating a middle class community.  
This school falls into the medium range for participation in the nation’s free or reduced-price 
lunch program with 49% of the students being eligible to receive free or reduced-price lunch.  
The percent of students testing at standard in mathematics in the 2006-07 school year was 64%, 
7% lower than the state wide results.  The percent of students testing at standard in reading was 
12% lower than the state wide results at 67%.  The student to teacher ratio is high, approximately 
21 to 1.   
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 II.b Study Participation       
         

 
A participation agreement was secured from each school in the form of a Memorandum of 
Understanding signed by the school’s principal and necessary district level personnel.  As 
incentive for participation, Pearson provided all study teachers, a curriculum pack free of 
charge,13 the GMADE assessment, as well as free product training and ongoing professional 
development.  Investigation teachers also received $300 stipends, in two installments, for their 
participation, while comparison group teachers received $200 stipends.  The stipends are meant 
to compensate teachers for extra time spent completing and submitting implementation logs and 
assessing students.  The Investigations teachers receive a slightly larger stipend because they are 
required to complete more complex implementation forms, in addition to, attending extra 
professional development sessions and participate in a focus group.  Site coordinators (i.e., local 
educational personnel not having students participating in the study) received $300 stipends for 
the time they spent helping to organize site visits, respond to information and data requests, and 
ensuring consistent program implementation.  Pearson also gave every teacher a $250 product 
voucher as a thank you for their diligent completion of their study responsibilities.  
 
Gatti Evaluation conducted study orientations for all study teachers at the start of both school 
years.  Study teachers were required to sign implementation guidelines which detailed their 
requirements during the study.  Pearson Investigations curriculum experts provided a one day 
comprehensive product training seminar to the treatment group.  This training introduced 
teachers to the key components of the curriculum as well as best instructional practices.  
Professional development continued to be provided throughout the school year.  District’s 
Investigations teachers received three or four additional professional development seminars.  The 
goals of the professional development were to increase teacher’s mathematical content 
knowledge, provide thorough program knowledge, address any students’ special needs, and to 
support rigorous and consistent implementation of the program.   
 
Students were included in the study based solely upon their enrollment at the schools agreeing to 
participate in the study.  No students of any socio-economic level, race or ethnicity, who opted to 
participate in the study, were excluded from the study.  Passive informed consent of both 
students and parents/guardians was required by the research team.  Students retained the right to 
withdraw consent for participation in the study at any time without consequence.  Participation 
or non-participation in this study did not affect student grades or placement in any other 
programs.   
 
All study teachers proctored an assessment battery within a month of the start of the school year 
and again in the last month of the school year.  The assessment battery consisted of the 
GMADE,14 a brief student survey (15 minutes), and a multi-step performance task (15 minutes).  

                                                 
13 Comparison teachers received their Investigations materials after their commitments to the study were completed.  Curriculum package 
includes Implementation Guide, Resource Binder, Schools and Families Resource Book, Spanish Teaching Companion, Student Activity Book, 
Student Math Handbook, Manipulatives Kit, Cards Package, Access to Success.net with extra activities, Online Lesson Planner, Online Resource 
Masters, Online Student Handbook, ExamView 
14 The Group Mathematics Assessment and Diagnostic Evaluation (G•MADE) is a 90 minute group-administered, norm-referenced, mathematics 
test published by AGS Globe that measures the three areas of 1) concepts and communication, 2) operations and computations, and 3) process 
and applications.  There are two forms (A, for the pretest and & B for the posttest), each consisting of two 30-minute sessions.  Test materials 
include test booklets, machine-scorable answer sheets, and Directions for Administration.  Scores can be interpreted as stanines, percentiles, 
grade equivalents, age equivalents, standard scores and growth scale values.   
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All completed test materials were returned to the site coordinator who then forwarded them 
directly to Gatti Evaluation.  The research team shared the relevant results of this testing with 
each study school.  Weekly curriculum implementation checklists and mathematics lesson notes 
were regularly collected for both treatment and control classes (i.e., 10-15 minutes completion 
time per week).  All study classrooms were also observed twice during the school teaching 
routine mathematics lessons.   
 
 
         

 II.c Fidelity Of Implementation      
         

 
There are many important aspects of instruction to consider, control, and measure when 
assessing and describing fidelity of implementation for an efficacy study.   This section will 
report on several of these aspects including teaching logs, teacher observations and expert 
ratings, Investigations Teachers’ professional development, and comparison group pedagogy.  
Simply stated, this section will provide an indication of how well Investigations teachers 
implemented the program, as well as the professional development, expertise, and methodology 
of all the study teachers.  
 
 
      

  Weekly Teacher Logs   
      

 
All study teachers were required to keep weekly logs in which they describe their mathematics 
lessons.  Information from the weekly logs is important for two reasons.  The first is to guarantee 
Investigations teachers fully utilized all key components of the program in the attempt to 
positively influence student achievement.  The second reason was to document the instructional 
model for all study teachers including classroom environment, teaching style, pacing and 
mathematics content.  Teachers were asked not to spend more than 15 minutes per week 
completing the logs.  It is clear several teachers spent more time, however, as many of the logs 
were returned with detailed comments.  Teachers often shared candid weekly experiences with 
the project manager and were typically happy to provide documentation describing weekly 
instruction and learning experiences.   
 
Teachers in the different study groups were required to complete different style logs. The 
comparison teacher logs were completed and returned as Microsoft Word or EXCEL files.  
Examples of the weekly logs completed by the comparison group teachers can be seen in 
Appendix A.1a.  Examples of completed Investigations teacher logs can be seen in Appendices 
A.1b and A.1c.  Appendices A.1b and A.1c are not presented in this document but as separate 
files that are available upon request.  When teachers were two weeks late in returning the weekly 
logs, the research team, site coordinators, and principals intervened and encouraged them to stay 
on course.   
 
The Investigations teachers completed a checklist style log that included each unit, investigation, 
and session with specific components (i.e., activities, discussions, math workshops, assessment 
activities and session follow-up) and materials (i.e., student activity books, student handbooks, 
and manipulatives).  The purpose of the Investigations teacher log was to monitor all classroom 
related activities in order to ensure an adequate level of implementation and pacing.  Teachers 
were also encouraged to provide comments about each investigation.  Comparison group 
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teachers summarized daily classroom mathematics activity including the basal math lesson, 
supplemental materials, review or practice sessions, in class assignments, group activities, and 
assessments, as well as homework assignments and any professional development or in-services.  
Daily summaries included the amount of time spent on each activity.   
 
Because pacing is evident with the completion of each weekly checklist, the research team is 
able to monitor the teachers as they progress through the school year.  The Investigations 
program assumes that each school day consists of 70 minutes of daily in-class math instruction 
for 158-165 sessions, or approximately 32 weeks broken up into nine instructional units.  Early 
elementary grade Investigations classrooms reported using the program for an average of 65 
minutes daily in their weekly logs and 66 minutes when surveyed with a range of 45 to 90 
minutes.  Early elementary comparison classrooms reported an average of 56 minutes of daily 
math instruction and 58 minutes when surveyed with a range of 40 to 90 minutes.  All 1st grade 
classrooms reported completing unit seven.  Half of 1st grade classrooms completed units eight 
or nine.  All 2nd grade classrooms were on pace to complete unit five with most (i.e., 73%) 
classrooms completing unit six.  Eighteen percent of classrooms further completed unit 7, the 
most any 2nd grade classrooms completed.      
 
Late elementary grade Investigations classrooms reported using the program for an average of 68 
minutes daily in their weekly logs and 69 minutes when surveyed with a range of 45 to 90 
minutes.  Late elementary comparison classrooms reported 60 minutes of daily math instruction 
in their weekly logs and 68 minutes when surveyed with a range of 45 to 90 minutes.  All 4th 
grade classrooms reported completing unit five with most (i.e., 72%) classrooms completing unit 
six.  Twenty-eight percent of 4th grade classrooms completed units seven or eight and no teacher 
completed unit nine.  All 5th grade classrooms reported completing unit five.  Twenty-two 
percent completed unit six or seven and twenty-two percent further completed unit nine.  
 
Statistics were compiled from the 2nd and 5th grade weekly logs detailing the use of central 
components and materials of the Investigations program.  On average the 2nd grade teachers 
reported completing 1.43 activities daily.  Seventy-one percent of the time, daily math instruction 
included a discussion, 36% included a workshop, 33% included an assessment, and 75% 
included a follow-up session.  On average, 2nd grade teachers used the student activity books 
1.38 times and used manipulatives 1.54 times during daily math instruction.  Second grade 
teachers also reported using the student handbooks only 15% during daily math instruction.  
              
Fifth grade teachers reported, on average, completing 1.1 activities daily.  Sixty-two percent of 
the time, daily math instruction included a discussion, 24% included a workshop, 19% included 
an assessment, and 53% included a follow-up session.  Fifth grade teachers also reported using 
the student activity books 1.47 times during daily math instruction.  Lastly, 5th grade teachers 
reported using the student handbooks 42% and manipulatives 79% during daily math instruction.  
 
 
        

  Teacher Observations and Ratings   
        

 
All study teachers were observed twice during routine mathematics instruction throughout the 
months of October and March.  Observations of the Investigations classrooms were conducted by 
independent Investigations experts contracted by Gatti Evaluation.  Comparison classrooms were 
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most often observed by the study manager or principal investigator.  These observations gave the 
research team an opportunity to witness the ability and willingness of treatment teachers to 
properly implement the program in the classroom, as well as observe the general classroom 
environment and teaching ability of all study teachers.   
 
It should be noted here that two observations show just a snapshot of the classroom environment 
and instructional competence.  Some teachers were required to change their normal class time 
due to scheduling conflicts which occasionally resulted in the observer having less than optimal 
time to spend in the classroom.  A single teacher was not observed, this 2nd grade teacher was 
absent during both scheduled observation days.  The observations are, however, worthwhile 
because they are the only opportunity the research team has to directly observe the study teachers 
in action and verify teacher reported information.     
 
Observers were interested in identifying adherence to the program in treatment classrooms while 
comparison teachers were expected to follow their district adopted curricula.  Twelve examples 
of completed observation forms are presented in Appendix A.2. Observers rated the teachers on a 
scale of one to ten, with one representing inadequacy and ten representing utmost excellence.  
Teachers were rated on five critical instructional variables (i.e., classroom control, student 
engagement, content knowledge, content presentation, curriculum utilization).  Ratings were 
anchored into the following four ordinal classifications: 
    

9 or 10 ………. supports an excellent environment for learning mathematics 

7 or 8  ….…….…..... supports a good environment for learning mathematics 

5 or 6 … supports environment minimally adequate for learning mathematics 

1, 2, 3, or 4 …... supports environment not adequate for learning mathematics 

 
Other portions of the observation forms include a description of the classroom environment, 
summary of the lesson taught, teacher interviews, student comments, observed teaching strengths 
and weaknesses, pacing, and supplemental instruction information.   
 
Investigations teachers are implementing the program at a high level in their 
initial year, with the vast majority of teachers receiving ratings in the Good to 
Excellent range.             
 
Table A.3b in Appendix A.3 shows the implementation rating results.  The quantitative data 
collected from the site observations indicated that the Investigations teachers implemented the 
program at a high level with the vast majority of teachers receiving ratings in the Good to 
Excellent range.  Observation data also indicated that the study groups are instructing students 
and directing student learning at very similar levels, except at 5th grade where the Investigations 
teachers averaged in the Excellent range while the comparison teachers averaged a little lower in 
the Good range.  Table A.3b also shows that the total teacher implementation scores have high 
intraclass reliability,15 in excess 0.90.   
 

                                                 
15 Feldt, L. S. & Brennan, R. L. (1993). Reliability. Educational Measurement, Edited by Robert L. Linn, Oryx Press, Phoenix, AZ. 
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Table A.3a in Appendix A.3 shows the rater agreement results.  Overall, implementation ratings 
demonstrated a high correlation between the fourteen pairings of raters (i.e., Pearson correlation 
coefficient = 0.713) and at least 50% agreement for all rating categories.  
 
 
          

  Investigations Teacher Professional Development  
          

 
All treatment teachers were required to attend training sessions facilitated by an Investigations 
curriculum specialist from Pearson.  Teachers received initial full day training plus additional 
training sessions as was deemed necessary by the assigned curriculum specialist and the research 
team.  The purpose of the follow-up training sessions was to increase teacher mathematical 
content knowledge, provide thorough program knowledge, address any students’ special needs, 
and to support rigorous and consistent implementation of the program 
 
Investigations teachers received ongoing training by an Investigations 
curriculum specialist, the purpose being, to increase teacher content knowledge, 
provide thorough program knowledge, address any students’ special needs, and 
to support rigorous and consistent implementation of the program.  
 
The research team strongly believes that the ongoing training made available to teachers 
significantly affected the potential for a program such as Investigations to foster positive teacher 
and student attitudes, fully implement the program, meet students’ needs, and ultimately increase 
student achievement.  The professional development offered to the treatment teachers was 
generally well received.  When asked or deemed necessary, the research team scheduled 
additional training sessions, customized lesson plans, or changed curriculum specialists. 
 
 
      

  Massachusetts District  
      

 
The original curriculum specialist conducted the initial full day Investigations product training at 
the MA school as well as two follow-up training sessions in the 2007 half of the first school year 
(i.e., September and October).  A new curriculum specialist replaced the former after holiday 
break and convened two more follow-up training sessions in January and March. During the 
follow-up training the specialist met with each grade at each school separately for two and a half 
hours each session. During these sessions, the teachers reviewed upcoming units and additional 
topics including the state standards, issuing letter grades and the online component.  The 
curriculum specialists also provided the teachers with the opportunity to share feedback and 
express any problems or concerns.  An altogether new curriculum specialist began the second 
school year with the 2nd and 5th grade teachers.  In addition to the initial product training, this 
trainer conducted four follow-up trainings (i.e., October, January, February, April).  The second 
year curriculum specialist reviewed students’ work, “walked through” future units and addressed 
teachers’ questions and weaknesses.  
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  Arizona District  
      

   
The AZ district schools received the initial full day product training plus two follow-up training 
sessions all in the 2007 half of the school year (i.e., September, October).  The curriculum 
specialist met with 1st and 4th grade teachers together for half-hour sessions before school or 
during lunch periods.  The curriculum specialist reviewed upcoming units with the teachers 
during each session.  Due to scheduling conflicts on behalf of the district, the curriculum 
specialist was unable to conduct any sessions in the 2008 half of the school year.  A new 
curriculum specialist began the second school year with the 2nd and 5th grade teachers at the AZ 
district.  In addition to the initial product training, this specialist conducted three follow-up 
trainings (i.e., October, December, February).  The specialist reviewed the content of units in 
preparation for benchmark and state testing and stressed pacing during follow-up trainings.  
 
 
      

  South Carolina District  
      

 
The Investigations teachers at the SC school received three follow-up training sessions 
throughout the school year (i.e., October, November, April) in addition to the initial product 
training.  A new curriculum specialist began the second school year with the 2nd and 5th grade 
teachers.  In addition to the initial product training, this trainer conducted two follow-up trainings 
(i.e., October, February).  The curriculum specialists met with each grade separately for four 
hour sessions to review upcoming units and share experiences from the classroom.   
 
 
      

  Oregon District  
      

 
The original curriculum specialist conducted the initial full day Investigations product training at 
the OR school as well as two follow-up training sessions in the 2007 half of the first school year 
(i.e., October, December).  During these sessions, upcoming units were reviewed and teachers 
were assisted in creating curriculum maps to guide them with each unit.  This district began 
working with a second curriculum specialist in 2008 to better address state assessment and 
pacing concerns.  This curriculum specialist became readily accessible to the district and made a 
special visit in March and again in April of 2008 to specifically re-work the pacing schedules for 
the two struggling 4th grade teachers.  The second curriculum specialist conducted the initial 
product training in year two as well as five follow-up training sessions throughout the school 
year (i.e., October, November, January, twice in March).  Challenges for the 2nd and 5th grade 
Investigations teachers included incorporating time for teaching computation facts and story 
problems, pacing for covering state standards before testing time, and students that have 
excessive absences. 
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  Comparison Group Pedagogy   
       

 
The comparison group teachers are not expected to maintain a particular pace on behalf of the 
research study; rather, they are expected to maintain their normal pace as required by their 
district adopted curricula.  Comparison teachers are concerned with presenting mathematics 
content intended to cover their state standards.  The early elementary comparison classrooms 
reported an average of 56 minutes of daily math instruction and 58 minutes when surveyed with 
a range of 40 to 90 minutes.  The late elementary comparison classrooms reported 60 minutes of 
daily math instruction in their weekly logs and 68 minutes when surveyed with a range of 45 to 
90 minutes.   
 
The comparison teachers utilized several mathematics curricula, interventions, and strategies.  
Two published basal mathematics curricula, with late copyrights, were represented in the sample 
of both early and late elementary comparison classrooms.  These two curricula are top selling 
math programs that would be familiar to teachers around the US.  They can be described as 
traditional skills based programs.  The large majority of comparison group students (i.e., 86%) 
received one of these two programs.  The remaining students received a teacher created 
mathematics program including a mixture of programs.   
 
Commonplace supplemental instruction seen across study districts included methods such as 
math journals, calendar math, 100s counting charts (i.e., 1st grade), base ten blocks, and various 
incentive programs.  Formal supplemental materials observed in specific classrooms included 
Math 4 Today, Read It Draw It Solve it, Versa Tiles,16 and Touch Math worksheets.  
Investigations first edition was also used to supplement the established school basal program in 
some cases.  These teachers drew upon a few of their favorite first edition Investigations 
activities and manipulatives.  Investigations first edition did not serve as the basal math program 
for any of the comparison teachers.   
 
 
      

  Massachusetts District   
      

 
Comparison teachers in the MA school used a published basal math program with teacher 
created supplements tailored to their specific classroom needs.  Teachers received one half day 
training seminar on their current basal mathematics program.  Some comparison teachers 
supplemented their instruction with first edition Investigations manipulatives, as teachers in the 
district have used the program in the past. 
 
 
      

  South Carolina District  
      

 
Comparison teachers at the SC school use a published basal math program with somewhat firm 
implementation.  When the current basal mathematics program was instituted, the teachers 
attended a half day introductory workshop.  Following adoption of the program the district math 

                                                 
16 http://www.etacuisenaire.com/versatiles 
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coordinator offered after school training sessions to the district’s teachers.  Attendance at these 
sessions was voluntary.  The district also provides a pacing guide that correlates the state 
standards with sections of the textbook.  Individual schools are required to provide an additional 
sixteen hours of professional development annually to their teachers.  Teachers in the study 
school routinely meet and share ideas.   
 
 
      

  Arizona District  
      

   
Teachers in the AZ study schools face many challenges presented to them due to a significant 
lack of funding within the district to provide essential educational materials.  They are also 
charged with educating a diverse student population.  At the conclusion of the 2008-2009 school 
year most new teachers in the district were laid off due to budget cuts.  About half of the teachers 
in study were laid off.  Comparison teachers have access to various curricula.  Each teacher tends 
to create their own curriculum from a variety of sources.  Some comparison teachers 
supplemented their instruction with first edition Investigations manipulatives and activities.  
Teachers indicated that the district had not provided them with formal training in the proper 
implementation of their current adopted basal curriculum or professional development sessions 
targeted towards mathematics teaching.  All teachers in the Tucson district are very concerned 
with performance on the state test and most instruction is tied to benchmark and state testing 
concerns.   
   
 
      

  Oregon District  
      

 
Comparison group teachers at OR school were strict about using their basal math program.  The 
school is quite invested in that publisher’s products and believes in faithful implementation of 
their programs.  The OR teachers received district wide product training when the current 
mathematics basal program was adopted.  This training consisted of a day long in-service 
provided by the publisher.  The teachers spent part of the in-service reviewing the main 
components of the program and then proceeded to break into grade levels to examine the 
curriculum further.  This school conducted staff sessions to further focus on specific strands of 
the basal program determined to be weak areas and address those weaknesses.   
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                              III. RESULTS                          
              

 
Report section III summarizes the results of data analyses, including statistical and qualitative 
results for outcome measures, a brief description of statistical methodologies, and group 
comparisons at baseline.  The first subsection briefly explains the student level quantitative 
outcome measures (i.e., GMADE, multi-step performance task, mathematics attitude survey) and 
the statistical methodologies used to analyze these outcomes.  The second subsection 
demonstrates the closeness of the samples on the quantitative outcome measures at baseline.  The 
third subsection addresses research question one part a, explaining the baseline to end of year 
achievement gains for the Investigations sample.  The fourth subsection breaks out the 
Investigations achievement gains by subpopulations.  
 
The fifth subsection addresses research question one part b, comparing achievement for the 
Investigations group to that of the comparison group.  The sixth subsection breaks out the 
Investigations v. comparison group achievement results by subpopulations.   
 
The seventh subsection addresses both research questions two and three.  That is, do 
Investigations students demonstrate more positive attitudes (i.e., motivation, affect, and 
confidence) toward mathematics and mathematics instruction, and, how did teachers and 
students react to the program?  Section seven summarizes the student math attitude survey 
results, as well as, comments collected from Investigations teachers during focus groups 
interviews.  The eighth and final subsection in section III addresses research question three part 
b, how well Investigations teachers are implementing the curriculum as observed by independent 
curriculum experts.  
 
 
            

 III.a  Statistical Analysis of Outcome Measures   
            

 
This first subsection in section III describes the student level quantitative outcome measures and 
the statistical methodologies used to analyze these outcomes.   
 
 
     

  Outcome Measures  
       

 
A challenging assessment battery consisting of the GMADE, a multi-step 
performance task, and a mathematics attitude survey was group administered to 
students within a month of the start of school and again in the last month of the 
school to measure achievement growth during the school year.    
 
An assessment battery was group administered to students, proctored by their teachers, within a 
month of the start of the school year (i.e., baseline testing) and again in the last month of the 
school year (i.e., end of year testing).  The assessment battery consisted of the Group 
Mathematics Assessment and Diagnostic Evaluation (GMADE), multi-step performance task, 
and mathematics attitude survey.  The assessment battery was intended to challenge the students; 
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attempting to adequately assess incoming mathematics knowledge for a wide range of abilities 
while providing room for growth as knowledge is acquired during the school year.     
 
The GMADE is a standardized, nationally norm-referenced mathematics achievement test 
published by Pearson.  The GMADE is exclusively multiple choice with four options.  The 
GMADE was constructed with all fifty states’ standards in mind, covering a wide range of 
content topics and skills.  The GMADE includes 9 levels that span grades K-12, each with two 
parallel forms.  Level one and level four form A was administered at baseline with form B 
administered at the end of the school year.  The GMADE is not a timed test, but generally takes 
between 60 and 90 minutes to administer.  Both GMADE overall and subtest scores were utilized 
in data analyses.  The subtest scores allowed the research team to evaluate the effectiveness of 
the curricula on three important dimensions.  The subtests are Concepts and Communication (28 
questions), Operations and Computation (24 questions), and Process and Applications (28 
questions).  These subtests address students’ knowledge of mathematics facts and language, use 
of basic computational algorithms and operations, and the ability to solve problems presented in 
written form, respectively.   
 
Students were also administered one multi-step performance task as part of the assessment 
battery.  The performance tasks were constructed by the research team to assess the students’ 
ability to reason and formulate strategies to solve unfamiliar real world problems based on 
developmentally appropriate content.  The baseline and end-of-second-year tasks were similar in 
format and context of problem posed to the students, however, the end-of-second-year tasks were 
more advanced and involved in the content presented.  Appendices A4.a through A4.d show the 
baseline and end-of-second-year performance tasks along with their origins, content standards, 
and scoring procedures.  The 1st grade baseline task was scored zero to seven, with the 4th grade 
task scored zero to six, based on the number of steps that were completed correctly.  The 2nd 
grade baseline task was scored zero to eleven, with the 5th grade task scored zero to sixteen.  
Sequentially more difficult tasks were also administered end-of-first-year and at the beginning of 
the second year, all students in both groups were very familiar with the tone of their task by the 
end- of the second year.    
 
The 1st and 2nd grade tasks asked students to create two groups of coins, both with the same value 
but using different coins.  The 1st grade baseline task followed the NCTM Kindergarten Number 
and Operations Curriculum Focal Point stressing counting, creating and ordering sets of whole 
numbers.  The end-of-second-year task followed the Grade One Number and Operations and 
Algebra Curriculum Focal Points stressing developing understanding of addition and strategies 
for basic addition facts, as well as, developing an understanding of whole number relationships.  
The end-of-second-year task also incorporated the Grade Two Number and Operations 
Connections stressing comparing and de/composing multi-digit numbers.    
 
The 4th and 5th grade tasks asked students to order the participants in a race according to their 
finishing times and then make calculations using the times for certain racers.  The 4th grade 
baseline task followed the NCTM Grade 3 Number and Operations Curriculum Focal Point 
stressing comparing fractions.  The end-of-second-year task followed the Grade 4 Measurement 
Focal Point stressing understanding of two-dimensional area, including the Data Analysis 
Connections where students demonstrate an understand of the use of graphic representations.    
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Lastly, students responded to self report questions regarding general math attitude, confidence, 
motivation, and self perceived aptitude.  Student responses were coded as 1 for a positive 
response, 0 for a neutral response, and -1 for a negative response.  This scoring method anchors a 
completely neutral student at an overall score of zero with positive total scores indicating an 
overall positive attitude.  Scores for the 1st grade baseline and 2nd grade end-of-second-year 
mathematics attitude surveys range from -13 to 13, scores for the 4th grade range from -16 to 16.  
Mathematics attitude surveys were also administered end-of-first-year and at the beginning of the 
second year, all students in both groups were very familiar with the tone of their task by the end- 
of the second year.    
 
The estimated intraclass reliability for the 1st and 4th grade samples was above 0.90 for the 
overall GMADE scores and above 0.76 for the GMADE subtests.  The estimated intraclass 
reliability for the 2nd and 5th grade samples was above 0.91 for the overall GMADE scores and 
above 0.79 for the GMADE subtests.  The estimate for the intraclass reliability for 4th grade 
mathematics attitude scores was 0.76 at baseline and 0.79 for the end-of-second-year testing.  
The estimated intraclass reliability for the mathematics attitude scores was a little lower for 1st 
grade at 0.63 at baseline and 0.73 for the end-of-second-year testing. 
 
 
     

  Statistical Analyses  
       

 
Statistical analyses were performed on students’ end-of-second-year GMADE total and sub-
section, multi-step performance task, and math attitude survey raw scores for both grade level 
cohorts.  Results were also broken out and analyzed for separate levels of four key demographic 
variables (i.e., English proficiency, ethnicity, gender, meal status).  In addition, results were also 
broken out by high/low baseline achievement demarcated by the median for the national spring 
norm group.  The Oregon district did not supply meal status data for their study school.  Percent 
of students receiving reduced price lunch was imputed using the EM algorithm including the 
remaining demographic data, student math achievement and attitude data, along with classroom 
environment indicators.  The EM algorithm was also used to impute missing teacher experience 
data (i.e., years teaching) for five year one teachers and two year two teachers. 
 
Statistical analyses were performed on students’ end-of-second-year GMADE 
total and sub-section, as well as, multistep performance task and academic 
attitude survey scores for both grade cohorts.  Results were also broken out and 
analyzed for key sub populations of students. 
 
Rigorous research design dictates that all characteristics of the study participants that may 
influence the results must be equated across study groups.  This is advised even when classrooms 
of students are randomly assigned to study groups.  The equating of confounding factors and 
maintaining a controlled and consistent environment for the study participants ensures that 
differences found in the study groups on outcomes of interest may confidently be attributed to 
the study conditions assigned to these groups.   
 
Comparisons were made between study groups (i.e., comparison vs. Investigations) using model 
adjusted group mean differences.  Model adjusted group mean differences were calculated 
holding all covariates constant in an attempt to statistically equate the study groups on those 
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constructs and remove their influence from the study group effect.  Covariates included baseline 
scores, student demographic (i.e., gender, meal program status, ethnicity, English proficiency), 
and 2008 & 2009 school year classroom environment indicators (i.e., teacher experience, 
previous curricula choice and usage, classroom demographics, class size, baseline achievement 
variation).  When results are broken out by a demographic variable or a grouping indicator, such 
as the high/low achievers designation, the group mean difference is no longer adjusted by that 
variable along with the remaining model covariates, rather, these differences are separated by the 
levels of that variable.   
 
A random intercepts model was employed to estimate and test model adjusted group mean 
differences.  While students were the unit of analysis, the four school districts were the 
independent units.  The hierarchical nature of the data (i.e., students nested within classrooms, 
classrooms nested within schools, schools nested within districts) has the effect of reducing the 
amount of independent information available in the sample, therefore decreasing the precision of 
estimates and the power of hypothesis tests to find these estimates statistically significant.17  A 
compound symmetric structure was assumed for the error variances within a robust empirical 
standard error formulation.  Math attitude survey scores and multi-stage performance task scores 
were found to have small negative intra-class correlations thus these models used an independent 
covariance structure.  The result of this procedure is both compound symmetric and ordinary 
least squares estimates remain unbiased and statistical hypothesis tests are consistent and 
robust18,19 despite the nested nature of data. 
 
All statistical significance tests are two-tailed with a Type I error rate of 0.10.  Statistically 
significant estimates are ones in which the probability of sampling scores that result in a value 
that much greater than zero when it is in fact null, is p = 0.10 or 1 in 10 samples.  Coupled with 
the usual assumptions (i.e., homogeneity of group variances, normally distributed scores) 
statistical significance implies that the samples are likely drawn from two separate populations or 
that the group averages are unlikely to be the same in the population.   
 
Cohen’s (d) standardized effect size estimates are computed for statistically significant model 
adjusted group mean differences using the sample standard deviation based on all available cases 
for end of year scores (i.e., estimated group difference / sample standard deviation).20  This 
effect size measure gives the most conservative and efficient estimate of the population effect.  It 
is conservative as it is standardized by an estimate of the population variance and not a partial, 
within cluster, or residual variation estimate.  This measure is also efficient because the variation 
is calculated from the entire study sample.   
 
In addition to statistical significance, practical significance, or the assertion that effects are non-
negligible, is also of interest in an efficacy study.  It should be noted that what constitutes 
practical significance amounts to an expert opinion made with consideration to an educational 
context.  It is difficult to defend a definitive rule for what threshold for an effect size indicates 
value to individual practitioners.  An average group difference less than 0.10 standard deviations, 
however, could be considered by itself of little practical significance.  It would be difficult to 

 
17 Donnar, A. & Klar, N. (2000) Design and analysis of cluster randomization trials in health research. Arnold Publishers, London. 
18 Liang, N. M. & and Zeger, S. L. (1986). Longitudinal data analysis using generalized linear models. Biometrika, 73, pp. 13-22. 
19 SAS’s Mixed procedure was used to analyze the data, see SAS Institute Inc. (2008) Online documentation 9.2.  A linear model was defined 
with all fixed effects, full degrees of freedom (i.e., N-2), using the sandwich estimator for all standard errors with districts set as the 
subject/independent level of nesting and a naive/independent/variance component working covariance structure. 
20 Hedges, L. V. & Olkin, I. (1985). Statistics methods for meta-analysis. Academic Press, NY. 
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ns. 

maintain an effect size less than 0.10 as having practical significance.  This degree of group 
difference would indicate a percentile rank difference21,22,23 of less than 4 percentage points.  
The careful review of efficacy studies for educational materials24 indicate that the average 
adjusted group mean difference for studies with small samples (i.e., less than 250 students) is 
0.27 standard deviatio
 
 
             

 III.b  Baseline Achievement and Attitudinal Measures  
             

 
TTaabbllee  TT..33bb11  11sstt  GGrraaddee  BBaasseelliinnee  GGMMAADDEE  SSccoorree  SSttuuddyy  GGrroouupp  CCoommppaarriissoonnss    

Measure Investigations Comparison Difference t-value DF p-value Effect Size 
GMADE Overall 39.48 37.51 1.97 0.67 361 0.505 NS 
GMADE Subtest 1 16.98 17.68 -0.70 -0.48 359 0.630 NS 
GMADE Subtest 2 7.46 6.40 1.06 2.32 363 0.021 0.21 
GMADE Subtest 3 14.71 13.07 1.64 1.42 357 0.156 NS 
 

 

TTaabbllee  TT..33bb22  44tthh  GGrraaddee  BBaasseelliinnee  GGMMAADDEE  SSccoorree  SSttuuddyy  GGrroouupp  CCoommppaarriissoonnss    

Measure Investigations Comparison Difference t-value DF p-value Effect Size 
GMADE Overall 42.22 40.65 1.57 1.19 361 0.235 NS 

GMADE Subtest 1 20.54 20.03 0.51 1.20 359 0.231 NS 
GMADE Subtest 2 11.88 10.75 1.13 4.31 363 <.0001 0.22 
GMADE Subtest 3 10.77 10.32 0.45 0.54 357 0.586 NS 

 

 
TTaabbllee  TT..33bb33  11sstt  aanndd  44tthh  GGrraaddee  BBaasseelliinnee  PPeerrffoorrmmaannccee  TTaasskk  aanndd  MMaatthh  AAttttiittuuddee  SSuurrvveeyy  

SSccoorree  CCoommppaarriissoonnss    

Measure Investigations Comparison Difference t-value DF p-value Effect Size 

Performance Task 2.35 2.20 0.15 0.44 358 0.663 NS 

Performance Task 2.20 1.67 0.54 3.66 358 0.000 0.42 

Attitude Survey 4.55 4.49 0.05 0.07 357 0.948 NS 

Attitude Survey 4.51 4.47 0.04 0.04 357 0.969 NS 
\ 

 
Tables T.3b1, T.3b2, and T.3b3 present the baseline means for each measure of achievement and 
attitude for Investigations and comparison 1st and 4th grade classrooms.  These tables also show 
statistical significance tests for the baseline group mean differences at baseline.   
 

                                                 
21 The percentile rank of a score in a distribution is the percent of the population that achieved less than the given score. 
22 Describing an effect size as a difference in percentile rank between two groups of scores begins by setting the mean for the reference group, 
usually the comparison group, to the median of the distribution of difference scores, by definition a percentile rank of 50.  Another way to say this 
is the mean for the reference group is by definition the 50th percentile.  Next one calculates the percentile rank for the mean of the treatment 
group, for example 55%.  It is then said that the treatment group out performed the reference group by 55-50=5 percentile rank points or often  5 
percentage points for short.      
23 Valentine, J. C. & Cooper, H. (2003). Effect size substantive interpretation guidelines: Issues in the interpretation of effect sizes. Washington, 
DC: What Works Clearinghouse. 
24 Slavin, R. & Smith, D. (2009). The relationship between sample sizes and effect sizes in systematic reviews in education. Educational 
Evaluation and Policy Analysis, 31(4) pp. 500-506. 
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1st and 4th grade Investigations and comparison students showed nearly 
equivalent attitude and achievement at baseline.   
 
Average baseline GMADE Subtest 2 Operations and Computation scores for both early and late 
elementary students were statistically significantly different, with Investigations students out 
scoring their comparison group counterparts by 0.21 and 0.22 standard deviations or 
approximately 8 to 9 percentile rank points.  Late elementary Investigations students statistically 
significantly out performed their comparison group counterparts on the performance task at 
baseline by 0.42 standard deviation or 16 percentile rank points.  
 
End-of-second-year group comparisons use model adjusted group mean 
differences holding baseline scores constant between groups in an attempt to 
statistically equate the study groups on those baseline scores. 
 
All the remaining differences between the groups on assessment outcomes (i.e., Concepts and 
Communication subtest, Process and Applications subtest, math attitude survey) were not 
statistically significant.  It should be noted that end-of-second-year group comparisons use model 
adjusted group mean differences holding baseline scores constant between groups in an attempt 
to statistically equate the study groups on those baseline scores. 
 
 
           

 III.c  Investigations Achievement Gains     
         

 
Investigation students showed dramatic and statistically significant achievement 
gains at both the early and late elementary grades.   
 
This section addresses research question one part a, or do mainstream 2nd and 5th grade students 
attending two school years in classrooms making regular use of the Investigations curriculum, 
both in their first school year of implementation; demonstrate a practically significant 
improvement in mathematics achievement?  Results are reported separately for the early and late 
elementary grade cohorts.   
 
Figures F.3c1 and F.3c2 present baseline, end-of-first-year, and end-of-second-year GMADE 
grade equivalence (i.e., transformed from average unadjusted raw scores) for Investigations 
students.  Figures F.3c3 and F.3c4 present average baseline, end-of-first-year, and end-of-
second-year GMADE grade equivalence for both Investigations and comparison group students.   
 
Investigation students showed dramatic and educationally significant increases at both the early 
and late elementary grades.  The late elementary Investigation students finished up 5th grade 
testing five months ahead of their counterparts in the comparison group (i.e., statistically 
significant difference in unadjusted sample means) and are exactly where they should be 
considering the end-of-year testing took place in mid May.  This is remarkable growth  
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FFiigguurree  FF..33cc11 IInnvveessttiiggaattiioonnss  EEaarrllyy  EElleemmeennttaarryy  GGMMAADDEE  GGrraaddee  EEqquuiivvaalleennccee  

 

FFiigguurree  FF..33cc22 IInnvveessttiiggaattiioonnss  LLaattee  EElleemmeennttaarryy  GGMMAADDEE  GGrraaddee  EEqquuiivvaalleennccee  
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considering these students began 4th grade testing more than one grade level below.  The early 
elementary students did not show as much growth, however Investigations students finished up 
2nd grade testing two months ahead of their counterparts in the comparison group, not a 
statistically significant difference (i.e., unadjusted sample means). 
 

FFiigguurree  FF..33cc33 
IInnvveessttiiggaattiioonnss  vvss..  CCoommppaarriissoonn  GGrroouupp  EEaarrllyy  EElleemmeennttaarryy    

GGMMAADDEE  GGrraaddee  EEqquuiivvaalleennccee  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
Gatti Evaluation Inc.          IND&S Final Report                              1-17-10 

 

 

 

- 26 -

FFiigguurree  FF..33cc44 
IInnvveessttiiggaattiioonnss  vvss..  CCoommppaarriissoonn  GGrroouupp  LLaattee  EElleemmeennttaarryy    

GGMMAADDEE  GGrraaddee  EEqquuiivvaalleennccee  

 
 
 
           

 III.d  Investigations Gains by Subpopulations    
         

 
The GMADE achievement data indicates clearly that both 3rd and 5th grade 
students of differing ethnicity, SES, English proficiency, and mathematics 
achievement can experience substantial achievement growth when using the 
Investigations program. 
 
This section extends research question one part a, to ask, do Investigations students belonging to 
different populations demonstrate a practically significant improvement in mathematics 
achievement?  Results were broken out for separate levels of four key demographic variables 
(i.e., English proficiency, ethnicity, meal status, gender) and by high/low baseline achievement 
demarcated by the median for the national spring norm group.  As in section III.c, results are 
reported for both grade cohorts separately and GMADE grade equivalent scores are reported, 
again transformed from average unadjusted raw scores.    
 
Early elementary subpopulations gained at least one year and six months and all late elementary 
subpopulations gained more than two grade levels across the two school years.  A gain of one 
year and seven to eight months would be expected considering the timing of the baseline and 
end-of-second-year testing.  
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GMADE Subpopulation Baseline 1st Grade EOY 1st Grade EOY 2nd Grade Growth 

Lower achieving 0.3 1.3 2.0 1.7 

Higher achieving 1.5 2.6 4.1 2.6 

Male 0.3 1.3 2.2 1.9 

Female 0.5 1.5 2.3 1.8 

Reduced priced lunch 0.3 1.2 2.0 1.7 

Full priced lunch 0.5 1.6 2.2 1.7 

Not English proficient 0.1 1.2 2.2 2.0 

English proficient 0.5 1.4 2.2 1.7 

African American 0.2 1.2 1.8 1.6 

Hispanic 0.2 1.3 2.2 2.0 

Caucasian 0.5 1.5 2.3 1.8 
Cell values represent grade equivalent scores transformed from sample or unadjusted GMADE total raw score means.  

 

GMADE Subpopulation Baseline 4th Grade EOY 4th Grade EOY 5th Grade Growth 

Lower achieving 2.4 3.5 5.0 2.6 

Higher achieving 5.3 12.2 12.8 7.5 

Male 2.8 4.3 6.2 3.4 

Female 2.8 4.3 5.8 3.0 

Reduced priced lunch 2.5 3.5 4.8 2.3 

Full priced lunch 3.8 6.2 8.2 4.4 

Not English proficient 3.0 4.3 6.2 3.2 

English proficient 2.8 4.3 5.8 3.0 

African American 1.8 3.5 4.8 3.0 

Hispanic 2.5 3.6 4.8 2.3 

Caucasian 3.3 4.5 6.2 2.9 
Cell values represent grade equivalent scores transformed from sample or unadjusted GMADE total raw score means.  

 
Figures F.3d1 to F.3d10 depict the growth for the Investigations students in GMADE grade 
equivalents, a graphic representation for the results listed above.  It is easy to see from Figures 
F.3d7 and F.3d9 how the early elementary non-English proficient and Hispanic students gained 
on and evened up with their English proficient and Caucasian counterparts.   
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FFiigguurree  FF..33dd11 IInnvveessttiiggaattiioonnss  EEaarrllyy  EElleemmeennttaarryy  SSttuuddeennttss’’  GGMMAADDEE  GGrraaddee  EEqquuiivvaalleennccee                    
bbyy  AAbboovvee//BBeellooww  MMeeddiiaann  
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FFiigguurree  FF..33dd22 IInnvveessttiiggaattiioonnss  LLaattee  EElleemmeennttaarryy  SSttuuddeennttss’’  GGMMAADDEE  GGrraaddee  EEqquuiivvaalleennccee                      
bbyy  AAbboovvee//BBeellooww  MMeeddiiaann  
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FFiigguurree  FF..33dd33 IInnvveessttiiggaattiioonnss  EEaarrllyy  EElleemmeennttaarryy  SSttuuddeennttss’’  GGMMAADDEE  GGrraaddee  EEqquuiivvaalleennccee                    
bbyy  GGeennddeerr  
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FFiigguurree  FF..33dd44 IInnvveessttiiggaattiioonnss  LLaattee  EElleemmeennttaarryy  SSttuuddeennttss’’  GGMMAADDEE  GGrraaddee  EEqquuiivvaalleennccee  bbyy  GGeennddeerr  

 

FFiigguurree  FF..33dd55 IInnvveessttiiggaattiioonnss  EEaarrllyy  EElleemmeennttaarryy  SSttuuddeennttss’’  GGMMAADDEE  GGrraaddee  EEqquuiivvaalleennccee                  
bbyy  MMeeaall  SSttaattuuss  
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FFiigguurree  FF..33dd66 IInnvveessttiiggaattiioonnss  LLaattee  EElleemmeennttaarryy  SSttuuddeennttss’’  GGMMAADDEE  GGrraaddee  EEqquuiivvaalleennccee                  
bbyy  MMeeaall  SSttaattuuss  
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FFiigguurree  FF..33dd77 IInnvveessttiiggaattiioonnss  EEaarrllyy  EElleemmeennttaarryy  GGrroouupp  GGMMAADDEE  GGrraaddee  EEqquuiivvaalleennccee                      
bbyy  EEnngglliisshh  PPrrooffiicciieennccyy  
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FFiigguurree  FF..33dd88 IInnvveessttiiggaattiioonnss  LLaattee  EElleemmeennttaarryy  SSttuuddeennttss’’  GGMMAADDEE  GGrraaddee  EEqquuiivvaalleennccee                  
bbyy  EEnngglliisshh  PPrrooffiicciieennccyy  
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FFiigguurree  FF..33dd99 IInnvveessttiiggaattiioonnss  EEaarrllyy  EElleemmeennttaarryy  SSttuuddeennttss’’  GGMMAADDEE  GGrraaddee  EEqquuiivvaalleennccee                    
bbyy  EEtthhnniicciittyy  
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FFiigguurree  FF..33dd1100 IInnvveessttiiggaattiioonnss  LLaattee  EElleemmeennttaarryy  SSttuuddeennttss’’  GGMMAADDEE  GGrraaddee  EEqquuiivvaalleennccee                  
bbyy  EEtthhnniicciittyy  

 
 
            

 III.e  Group Comparisons of Achievement Gains    
          

 
In addition to looking at the gains made by students in Investigations classrooms, the research 
team conducted analyses to compare the growth in achievement between Investigations and 
comparison classrooms.  This section will address research question one part b, or do 
Investigations students demonstrate similar mathematics achievement to the comparison group 
students?   
 
Figures F.3e1 to F.3e5 present the average 2nd and 5th Grade Investigations and comparison 
model adjusted group GMADE total and subtest score, as well as, performance task mean 
differences.  In these figures the average score for the comparison group is the reference group to 
which the average for the Investigations group is contrasted.  The line of origin is set to the 
average score for the comparison group and the bars represent adjusted group mean differences.  
The very act of statistically adjusting the group means, so that they are equal on all factors in the 
statistical model other than study group and grade, produces this situation where we are left with 
only group contrasts.  Bars that rise above the line of origin represent instances where the 
Investigations group outperformed the comparison group.  The inverse is also true; bars that fall 
below the origin are group differences favoring the comparison group.  Statistically significant 
group differences favoring the Investigations group are colored green and significant differences 
favoring the comparison group are colored red.  The blue bars represent differences that were not 
statistically significant. 
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2nd Grade Scale GMADE effect size1,2 

GMADE Total *** 

Concepts and Communication 0.27 

Operations and Computation -0.42 

Process and Applications *** 

Multi-step Performance Task *** 
*** Indicates group means are not statistically significantly different. 

1. effect size = estimated adjusted group difference / sample standard deviation 

2. The average effect size for studies with small samples (i.e., less than 250  
    students) has been recently estimated at 0.27 standard deviations. 

 
Both the early and late elementary Investigations students significantly outperformed the 
comparison group students on the Concepts and Communication GMADE subtest with Cohen’s.  
The late elementary Investigations students also significantly outperformed the comparison 
group students on the Process and Applications subtest, the GMADE total score, and the 
performance task.  The comparative effect sizes for the late elementary Investigations students 
on the Process and Applications subtest and the performance task are large for educational 
research.  The only instance when the comparison group students significantly outperformed the 
Investigations students was on the Operations and Computation GMADE subtest with the early 
elementary students.    
 

5th Grade Scale GMADE effect size1,2 

GMADE Total 0.25 

Concepts and Communication 0.22 

Operations and Computation *** 

Process and Applications 0.46 

Multi-step Performance Task 0.47 
*** Indicates group means are not statistically significantly different. 

1. effect size = estimated adjusted group difference / sample standard deviation 

2. The average effect size for studies with small samples (i.e., less than 250  
    students) has been recently estimated at 0.27 standard deviations. 
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FFiigguurree  FF..33ee11 
IInnvveessttiiggaattiioonnss  vvss..  CCoommppaarriissoonn  GGrroouupp  MMooddeell  AAddjjuusstteedd  22nndd  aanndd  55tthh  GGrraaddee    

  GGMMAADDEE  TToottaall  SSccoorree  DDiiffffeerreennccee  

 

FFiigguurree  FF..33ee22 
IInnvveessttiiggaattiioonnss  vvss..  CCoommppaarriissoonn  GGrroouupp  MMooddeell  AAddjjuusstteedd  22nndd  aanndd  55tthh  GGrraaddee    

  GGMMAADDEE  CCoonncceeppttss  aanndd  CCoommmmuunniiccaattiioonn  SSccoorree  DDiiffffeerreennccee  
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FFiigguurree  FF..33ee33 
IInnvveessttiiggaattiioonnss  vvss..  CCoommppaarriissoonn  GGrroouupp  MMooddeell  AAddjjuusstteedd  22nndd  aanndd  55tthh  GGrraaddee    

  GGMMAADDEE  OOppeerraattiioonnss  aanndd  CCoommppuuttaattiioonn  SSccoorree  DDiiffffeerreennccee  

 
 

FFiigguurree  FF..33ee44 
IInnvveessttiiggaattiioonnss  vvss..  CCoommppaarriissoonn  GGrroouupp  MMooddeell  AAddjjuusstteedd  22nndd  aanndd  55tthh  GGrraaddee    

  GGMMAADDEE  PPrroocceessss  aanndd  AApppplliiccaattiioonnss  SSccoorree  DDiiffffeerreennccee  
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FFiigguurree  FF..33ee55 
IInnvveessttiiggaattiioonnss  vvss..  CCoommppaarriissoonn  GGrroouupp  MMooddeell  AAddjjuusstteedd  22nndd  aanndd  55tthh  GGrraaddee    

  MMuullttii--SStteepp  PPeerrffoorrmmaannccee  TTaasskk  SSccoorree  DDiiffffeerreennccee  

 
 
            

 III.f  Group Comparisons by Subpopulations     
          

 
Figures F.3f6 to F.3f25 present the average 2nd and 5th Grade Investigations and comparison 
model adjusted group mean differences broken down by ethnicity (i.e., African American, 
Caucasian, Hispanic), meal status (i.e., full vs. reduced priced lunch), English proficiency (i.e., 
proficient vs. not proficient), and baseline achievement demarcated by the median for the 
national spring norm group high/low (i.e., below median vs. above median).  Figures F.3f6 to 
F.3f25 may be found in Appendix A.5. 
 
The achievement data indicates clearly that students receiving Investigations can 
be successful.  Early and late elementary low achieving, Minority, low SES, 
LEP, and female students were successful in equaling or outperforming their 
comparison group counterparts in the recall of math facts and math language, 
and the application of problem solving strategies. 
 
There is little statistical difference between groups on the total GMADE score for early 
elementary subpopulations.   
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2nd Grade Subpopulation GMADE effect size1,2 

Lower achieving *** 

Higher achieving *** 

Male *** 

Female *** 

Reduced priced lunch *** 

Full priced lunch -0.16 

Not English proficient *** 

English proficient *** 

African American 0.28 

Hispanic *** 

Caucasian *** 
*** Indicates group means are not statistically significantly different. 

1. effect size = estimated adjusted group difference / sample standard deviation 

2. The average effect size for studies with small samples (i.e., less than 250  
    students) has been recently estimated at 0.27 standard deviations. 

 
Investigations students from several subpopulations had statistically significant advantages on 
Concepts and Communication scores.  Higher achieving comparison group students did, 
however, significantly outscore their Investigations counterparts.   
 

2nd Grade Subpopulation 
Concepts and Communication 

effect size1,2 

Lower achieving *** 

Higher achieving -0.37 

Male 0.33 

Female 0.19 

Reduced priced lunch 0.43 

Full priced lunch *** 

Not English proficient *** 

English proficient 0.27 

African American 0.43 

Hispanic 0.70 

Caucasian *** 
*** Indicates group means are not statistically significantly different. 

1. effect size = estimated adjusted group difference / sample standard deviation  

2. The average effect size for studies with small samples (i.e., less than 250 students) has been    
     recently estimated at 0.27 standard deviations. 
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As expected, the comparison group outperformed the Investigations group in most early 
elementary subpopulations on the Operations and Computation subtest.   
 

2nd Grade Subpopulation 
Operations and Computation  

effect size1,2 

Lower achieving -0.30 

Higher achieving -0.58 

Male *** 

Female -0.48 

Reduced priced lunch *** 

Full priced lunch -0.59 

Not English proficient *** 

English proficient -0.42 

African American 0.32 

Hispanic -0.33 

Caucasian -0.69 
*** Indicates group means are not statistically significantly different. 

1. effect size = estimated adjusted group difference / sample standard deviation 

2. The average effect size for studies with small samples (i.e., less than 250 students) has been    
     recently estimated at 0.27 standard deviations. 

 
Lastly, only comparison students receiving full priced lunch statistically outscored Investigations 
students on the Process and Applications subtest.  The study groups performed statistically the 
same on the performance task for all early elementary subpopulations.   
 

2nd Grade Subpopulation 
Process and Applications 

effect size1,2 

Lower achieving *** 

Higher achieving *** 

Male *** 

Female *** 

Reduced priced lunch *** 

Full priced lunch -0.22 

Not English proficient *** 

English proficient *** 

African American *** 

Hispanic *** 
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Caucasian *** 
*** Indicates group means are not statistically significantly different. 

1. effect size = estimated adjusted group difference / sample standard deviation 

2. The average effect size for studies with small samples (i.e., less than 250 students) has been    
     recently estimated at 0.27 standard deviations. 

 
The achievement data indicates the Investigations program significantly 
improved the mathematics achievement for 5th grade minority, low SES,  low 
achieving, and LEP students. 
 
At 5th grade, statistically significant higher GMADE scores were observed with Investigations 
students for most study subpopulations. 
 

5th Grade Subpopulation GMADE effect size1,2 

Lower achieving 0.31 

Higher achieving 0.47 

Male *** 

Female 0.42 

Reduced priced lunch 0.20 

Full priced lunch 0.35 

Not English proficient *** 

English proficient 0.27 

African American 0.31 

Hispanic *** 

Caucasian 0.30 
*** Indicates group means are not statistically significantly different. 

1. effect size = estimated adjusted group difference / sample standard deviation 

2. The average effect size for studies with small samples (i.e., less than 250  
    students) has been recently estimated at 0.27 standard deviations. 

 
Investigations students from several subpopulations had statistically significant advantages on 
Concepts and Communication scores.   
 

5th Grade Subpopulation 
Concepts and Communication 

effect size1,2 

Lower achieving *** 

Higher achieving 0.20 

Male *** 

Female 0.41 

Reduced priced lunch 0.20 
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Full priced lunch 0.25 

Not English proficient *** 

English proficient 0.23 

African American *** 

Hispanic *** 

Caucasian 0.35 
*** Indicates group means are not statistically significantly different. 

1. effect size = estimated adjusted group difference / sample standard deviation 

2. The average effect size for studies with small samples (i.e., less than 250 students) has been    
     recently estimated at 0.27 standard deviations. 

 
Again at late elementary, the Investigations group did not generally outperform the comparison 
group on the Operations and Computation subtest.   
 

5th Grade Subpopulation 
Operations and Computation 

effect size1,2 

Lower achieving *** 

Higher achieving *** 

Male -0.18 

Female *** 

Reduced priced lunch *** 

Full priced lunch *** 

Not English proficient 0.67 

English proficient *** 

African American *** 

Hispanic -0.24 

Caucasian *** 
*** Indicates group means are not statistically significantly different. 

1. effect size = estimated adjusted group difference / sample standard deviation 

2. The average effect size for studies with small samples (i.e., less than 250 students) has been    
     recently estimated at 0.27 standard deviations. 

 
Lastly, late elementary Investigations students statistically outscored their comparison group 
counterparts on the Process and Applications subtest and performance task in nearly all 
subpopulations.   
 

5th Grade Subpopulation 
Process and Applications 

effect size1,2 

Lower achieving 0.43 
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Higher achieving *** 

Male 0.41 

Female 0.50 

Reduced priced lunch 0.36 

Full priced lunch 0.59 

Not English proficient *** 

English proficient 0.52 

African American 0.69 

Hispanic 0.56 

Caucasian 0.39 
*** Indicates group means are not statistically significantly different. 

1. effect size = estimated adjusted group difference / sample standard deviation 

2. The average effect size for studies with small samples (i.e., less than 250 students) has been    
     recently estimated at 0.27 standard deviations. 

 

5th Grade Subpopulation 
Performance Task            

effect size1,2 

Lower achieving 0.51 

Higher achieving 0.66 

Male 0.46 

Female 0.47 

Reduced priced lunch 0.50 

Full priced lunch 0.43 

Not English proficient 0.52 

English proficient 0.47 

African American 0.28 

Hispanic *** 

Caucasian 0.50 
*** Indicates group means are not statistically significantly different. 

1. effect size = estimated adjusted group difference / sample standard deviation 

2. The average effect size for studies with small samples (i.e., less than 250 students) has been    
     recently estimated at 0.27 standard deviations. 

 
 
        

 III.g Teacher and Student Opinions  
        

 
This section addresses research questions two and three.  That is, do Investigations students 
demonstrate more positive attitudes toward mathematics and mathematics instruction, and how 
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did teachers and students react to the program?  The first sub-section summarizes the student 
math academic attitude survey results.  The second sub-sections summarize the end-of-year 
Investigations teachers focus groups interviews.   
 
 
       

  Student Academic Attitudes   
        

 
Investigations teachers overwhelmingly reported that the program makes math 
more attractive to their students.  In addition, Investigations students (i.e., 
including lower achieving, minority, low SES, LEP, and female students) 
demonstrated positive attitudes when surveyed and demonstrated statistically 
significantly more positive attitudes over their comparison group counterparts. 
 
In addition to evaluating the effects of Investigations on student achievement, the research team 
also examined the program’s effect on students’ attitudes toward mathematics.  Students’ math 
attitudes were collected using a short self-report survey administered along with the GMADE at 
baseline and then again at the end of the school year.  This section will attempt to answer the 
research question: do students using Investigations demonstrate positive attitudes (i.e., 
motivation, affect, confidence) toward mathematics instruction, and further, do they demonstrate 
more positive attitudes toward mathematics instruction when compared to that of comparison 
classroom students?  Responses to each item were scored as +1 for a positive response, 0 for a 
 

FFiigguurree  FF..33gg11 IInnvveessttiiggaattiioonnss  EEaarrllyy  EElleemmeennttaarryy  MMaatthh  AAttttiittuuddee  SSuurrvveeyy  SSccoorree  
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neutral response, or -1 for a negative response.  The sum of the individual item scores constituted 
a student’s overall attitude score. 
 

FFiigguurree  FF..33gg22 IInnvveessttiiggaattiioonnss  LLaattee  EElleemmeennttaarryy  MMaatthh  AAttttiittuuddee  SSuurrvveeyy  SSccoorree  

 
 
Figures F.3g1 and F.3g2 present the average baseline end-of-first-year, and end-of-second-year 
mean attitude scores for Investigations students.  Attitudes for both early and late elementary 
grade Investigations students were, on average, positive.  Student attitudes increased most in 1st 
grade with attitudes decreasing for late elementary students.  It is normal to observe math attitude 
decrease with upper elementary grades. 
 
Figure F.3g3 presents the average 2nd and 5th Grade Investigations and comparison model 
adjusted group math attitude survey score mean differences.  Both the early and late elementary 
Investigations students significantly outscored the comparison group students on the math 
attitude surveys by 0.34 standard deviations.   
 
Figures F.3g4 to F.3g7 present the model adjusted math attitude survey score mean differences 
for levels of ethnicity, meal status, English proficiency, and baseline achievement.  Early 
elementary lower achieving, African American, female, English proficient, and Investigations 
students receiving reduced priced lunch all statistically significantly outscored the comparison 
group.  Higher achieving comparison group students outperformed the higher achieving 
Investigations students.  
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2nd Grade Subpopulation Student Math Attitude 
effect size1,2 

Lower achieving 0.44 

Higher achieving -0.58 

Male *** 

Female 0.51 

Reduced priced lunch 0.58 

Full priced lunch *** 

Not English proficient *** 

English proficient 0.36 

African American 0.58 

Hispanic *** 

Caucasian *** 
*** Indicates group means are not statistically significantly different 

1. effect size = estimated adjusted group difference / sample standard deviation 

2. The average effect size for studies with small samples (i.e., less than 250  
    students) has been recently estimated at 0.27 standard deviations. 

 
 

FFiigguurree  FF..33gg33 
IInnvveessttiiggaattiioonnss  vvss..  CCoommppaarriissoonn  GGrroouupp  MMooddeell  AAddjjuusstteedd  22nndd  aanndd  55tthh  GGrraaddee    

  MMaatthh  AAttttiittuuddee  SSuurrvveeyy  SSccoorree  DDiiffffeerreennccee  
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At late elementary, Investigations students statistically significantly outscored their comparison 
group counterparts in all but a few subpopulations. 
 

5th Grade Subpopulation Student Math Attitude 
effect size1,2 

Lower achieving 0.36 

Higher achieving *** 

Male 0.46 

Female 0.47 

Reduced priced lunch 0.40 

Full priced lunch 0.35 

Not English proficient 1.44 

English proficient 0.31 

African American 0.83 

Hispanic *** 

Caucasian 0.31 
*** Indicates group means are not statistically significantly different 

1. effect size = estimated adjusted group difference / sample standard deviation 

2. The average effect size for studies with small samples (i.e., less than 250  
    students) has been recently estimated at 0.27 standard deviations. 
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FFiigguurree  FF..33gg44 
IInnvveessttiiggaattiioonnss  vvss..  CCoommppaarriissoonn  GGrroouupp  MMooddeell  AAddjjuusstteedd  22nndd  aanndd  55tthh  GGrraaddee    

  MMaatthh  AAttttiittuuddee  SSuurrvveeyy  SSccoorree  DDiiffffeerreennccee  bbyy  EEtthhnniicciittyy  
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FFiigguurree  FF..33gg55 
IInnvveessttiiggaattiioonnss  vvss..  CCoommppaarriissoonn  GGrroouupp  MMooddeell  AAddjjuusstteedd  22nndd  aanndd  55tthh  GGrraaddee    

  MMaatthh  AAttttiittuuddee  SSuurrvveeyy  SSccoorree  DDiiffffeerreennccee  bbyy  MMeeaall  SSttaattuuss  
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FFiigguurree  FF..33gg66 
IInnvveessttiiggaattiioonnss  vvss..  CCoommppaarriissoonn  GGrroouupp  MMooddeell  AAddjjuusstteedd  22nndd  aanndd  55tthh  GGrraaddee    

  MMaatthh  AAttttiittuuddee  SSuurrvveeyy  SSccoorree  DDiiffffeerreennccee  bbyy  EEnngglliisshh  PPrrooffiicciieennccyy  
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FFiigguurree  FF..33gg77 
IInnvveessttiiggaattiioonnss  vvss..  CCoommppaarriissoonn  GGrroouupp  MMooddeell  AAddjjuusstteedd  22nndd  aanndd  55tthh  GGrraaddee    

  MMaatthh  AAttttiittuuddee  SSuurrvveeyy  SSccoorree  DDiiffffeerreennccee  bbyy  AAbboovvee//BBeellooww  MMeeddiiaann  

 
 
       

  Teacher Investigations Attitudes  
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A focus group style interview process was chosen by the research team to collect teacher 
attitudes towards the Investigations program.  The face-to-face nature of a focus group, though 
more labor intensive, can be superior to simple questionnaires in collecting detailed attitudinal 
information from participants.  When properly conducted, the focus group discussion goes to 
those topics most important to the participants, and can provide more nuanced information.  
Collecting attitudinal data in person allows for a better understanding of participant tone and 
importance of responses, and provides opportunity to delve deeper into topics.  This information 
was supplemented with opinions gained from actual interaction with students when observing 
students using the program.   
 
The focus groups provided the evaluators with extensive insight into teacher and student 
experiences with the Investigations program.  Each of the twelve focus group sessions was 
conducted at the study site (i.e., forty classrooms across nine schools, five districts, and four 
states) either by school or grade depending on the administrator’s preference.  These sessions 
provided a forum for teachers and administrators to answer specific questions as well as express 
their personal opinions regarding the program.   Each session held the teachers’ comfort level as 
a high priority.  The sessions lasted between 30 and 60 minutes with two to ten teachers 
attending.    
 
The focus group results describe what teachers and students liked about their 
experience with Investigations and how the program may be improved. 
 
The study manager from Gatti Evaluation facilitated each session and Pearson personnel 
attended several sessions.  The teachers were encouraged by the facilitator to speak without 
hesitation or inhibition.  The study manager has been consistently working directly with the 
teachers throughout the year, gaining their trust and respect.  The facilitator followed a structured 
interview format with key lead-in questions, discussion points, and follow-up questions.  Though 
the sessions were guided by the facilitator, the attendees directed most of the discussion 
providing their reactions to- and commenting on- various aspects of the program.   
 
Extensive notes were taken at each session allowing the research team to compile a large master 
file of participant responses.  Each comment was placed into a database organized by session, 
site, grade, participant, program aspect, and response attitude.  Following an exhaustive review 
of the teacher responses, a two dimensional coding system was developed to organize those 
responses.  Responses were categorized by Topic Area and Attitude. The topic areas describe the 
aspect of the program a response is directed towards.  Topic area codes have a three digit 
numeric format with the first digit on the left indicating general topic category (ex., Activities, 
Content, Materials, Pedagogy, Alignment, Parent Issues, Student Issues) and last two digits 
indicating specific topic within general category (see the Focus Group Codes Excel file).  The 
three digit topic codes are paired with either an N=neutral, S=strength, or W=weakness to 
indicate the general attitude toward an aspect of the program or the tone of the response.   
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A total 834 comments pertaining to the Investigations program were coded from the focus group 
sessions, 509 were positive or indicated perceived strengths of the program and 325 were 
negative or indicated perceived weaknesses of the program.  The early and late elementary 
Investigations teachers were both overall equally positive about the program with 61% of their 
focus group comments positive in nature.   
 
Grade 5 Teacher:  “I’m looking forward to next year with this program.  I think it is making me 
a better teacher.” 
 
 
        

  Response to Investigations Activities 
        

 
The term activities encompasses lessons, games and consumable pages in the Student Activity 
Books including activity sheets, pages for in-class work, practice pages, homework and 
assessments.   The majority of teachers were receptive to the inquiry-based philosophy of the 
program.  Teachers responded most positively to the hands-on nature of the activities, 
specifically how they fostered learning by encouraging a combination of student directed and 
cooperative learning.   
 
Grade 1 Teacher:  “I like that they have partner, group, and independent work and there is a 
variation for how we should group them for different activities.”   
 
Grade 2 Teacher:  “My kids know how to tell time better because of the classroom routines.” 
 
Grade 4 Teacher:  “The strength of the program is the hands-on part.”  
 
Grade 5 Teacher:  “The 10 minute math is a nice fun thing for them to do and it does give the 
teacher flexibility to focus on something they might need to focus on.” 
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“In the lessons, there is a lot of turn and talk, work with group or partner, so they had the 
opportunity to interact with other kids so it was another child explaining.   
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The activities within the program extend the content beyond traditional textbook education.   
Many teachers felt that because the activities were fun, the students were more engaged and 
ultimately comprehended mathematical concepts better than they would have from drill and kill 
types of practice.    
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Despite the overall positive response, some teachers felt that the Investigations program was 
lacking in the areas of homework and assessment.  Several teachers commented that while the 
activities were hands on, they could potentially create a problem in terms of conducting 
assessment.   This sentiment was generally relayed by teachers with larger class sizes and among 
teachers in districts that place high importance on assigning letter grades.   
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hey only asked one or 
o questions after spending all that time…” 

assessment, it would be easier.  With 31 kids, then 
at’s tough.  I help kids on one side of room, and nobody on the other side of room”.   

omework 
as too infrequent or easy, particularly in the eyes of parents.  Other teachers felt that homework 

dents) were saying they did the 
omework.  It was a success for them and it was nice to see it work at a lower level”.  

t do their 
omework, it was right to their ability and wasn’t too challenging.  They never said they didn’t 

 Teacher:  “I love the fact that the homework was right in the book- it wasn’t lengthy but 
 pertained to what they needed to learn or kept tabs on practicing”.   

 teacher use it efficiently.  

ut some teachers found this created a lack in energy.  According to one 1  grade teacher, 

e walked into classrooms where the students are just 
orking on worksheets.  You walk into my classroom and my kids are engaged, liking it, on task, 

cially roll the dice.  They are better than with any other 
rogram.”   

ments regarding the activities were overwhelmingly positive and help reinforce the 
quiry-based approach in practice; “The strength of the program is the hands-on part.”   

 
Grade 2 Teacher:  “I didn’t like the book assessments, unit assessments.  T
tw
 
Grade 4 Teacher:  “If there was more formal 
th
 
Teachers commenting on Investigations generated homework typically stated that the h
w
and assessment both correlated well with the content at covered: 
 
Grade 2 Teacher:  “It was amazing because the next day they (stu
h
 
Grade 5 Teacher:  “I thought homework was exceptional this year.  The kids tha
h
get it”. 
 
Grade 5
it
 
“Having the homework all ready to rip out and take home,” helped one
 
One core focus of the Investigations program is repetition and cycling with regard to activities, 

stb
“Investigations tries to have variation, but the same game is essentially played over and over and 
it creates a lack of enthusiasm for math.”  The repetitive games are boring.”  Another 1st grade 
teacher noted, “If they were repeating a game, sometimes I wouldn’t do it.”  Investigations 
games were also recognized as having a positive affect on learning.  One 1st grade teacher 
commented, “When the games come back in the program, then the students like it and get really 
excited because they know how to play it.” 
 
Grade 1 Teacher:   “I love the games.  I hav
w
not getting off-task because they like it.” 
 
Grade 2 Teacher:  “I love the games, espe
p
 
General com
in
Teachers who responded positively toward the program welcomed the fact that, “It wasn’t just a 
worksheet and paper and pencil.” 
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General comments regarding the activities were overwhelmingly positive, 
reinforcing the inquiry-based approach in practice.  Teachers responded most 
positively to the hands-on nature of the activities, specifically how they fostered 
learning by encouraging a combination of student directed and cooperative 
learning.         
 
 
          

  Response to Investigations Content and Alignment 
          

 
According to the authors of the program, “One principle of the curriculum is that time and focus 
on the building blocks of computational fluency precedes practice and consolidation”.   The 
teaching of computational fluency via an activity-based curriculum such as Investigations 
provides students with the opportunity to develop a basis for enhancing their understanding of 
the concepts they form.  One teacher applauded the program for teaching students, “out of the 
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box ways to solve problems” and several noted that it was a different yet welcomed change from 
previously used mathematics curricula.    
 
Grade 1 Teacher:  “I’ve asked more questions about how do you know that and I’ve become 
more aware of how they know it.  I’ve never done that before.” 
 
Grade 4 Teacher:  “Everything is explained and you revisit it and there is a cohesive long-term 
connection across lessons and units.   The kids are constantly prepared for what is next and 
constantly reviewing.  That, along with hands on, makes it tremendously powerful.” 
 
The method of teaching core concepts through cycling and repetition was often recognized and 
comment on.   
 
Grade 4 Teacher:   “We rush children into big numbers but they really don’t understand it.  I 
would rather them do something smaller and really understand it.”   
 
Although receptive to the teaching philosophy of the program, many teachers shared concerns 
over a perceived lack in content, most notably the absence of time/money and double digit 
addition/subtraction in 1st grade and the traditional computational algorithms in 4th grade.  Some 
teachers felt compelled to supplement the program as a result of the perceived lack of content.   
 
Grade 1 Teacher:  “When you’ve taught 1st grade for 20 years, it is difficult to not see time and 
money when it’s an important life skill and an important skill all around.  I’m confused as to why 
it is left out.  We are used to seeing it in 1st grade curricula and it was tough to let go of it.  Time 
and money are two real-life tangible things that they want to get their hands on it.  And they are 
tricky, so earlier you start it, better off you will be.” 
 
Grade 4 Teacher:  “The kids needed to know algorithms, so I took a ½ hour every morning on 
skills that weren’t covered in multiplication, addition, things that they needed repetition on.  I 
have to commit multiplication facts to memory, and if you don’t supplement then it 
(Investigations) is a weak program.” 
 
Grade 5 Teacher:  “I don’t feel like I taught them anything concretely.  Computation is lacking.  
We had to make math labs to teach them computation.  They still need those skills.” 
 
Grade 5 Teacher:  “I would stop and prep for benchmark tests.  It is a confidence thing.”   
 
Several teachers concerned with lack of content also seemed to be uncomfortable with the 
amount of discussion.    
 
Grade 1 Teacher:  “There are some lessons that are too talky, when you have 45 minutes of 
talking with 1st grade, that is too much.  
 
A majority of focus group participants, however, mentioned the power of discussion, particularly 
among students of ranging abilities.   
 
Grade 5 Teachers:  “I think the key to this whole program is the discussion.  New teachers 
shouldn’t cut that part out because that is where the true learning comes from.”   
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The students tended to enjoy the discussion component to the program, however.  One teacher 
commented, “In the lessons, there is a lot of turn and talk, work with group or partner, so they 
had the opportunity to interact with other kids so it was another child explaining.”  Most 
teachers were also impressed by the rich vocabulary used among students.   
 
Grade 1 Teachers:  “The vocabulary was age-appropriate and not overwhelming, huge 
amount.”   
 
Grade 4 Teacher:  “The students talk with very rich vocabulary.”   
 
Along with the perceived lack in content came a perceived deficit in covering all the state 
mathematics standards.   
 
Grade 4 Teacher:  “There are some holes in the standards.” 
 
Grade 4 Teacher:  “Standards not being met.”   
 
This sentiment was not unanimous, as many teachers and administrators thought the program 
was well aligned to district and state mathematics standards.   
 
Grade 1 Teacher:  “I like that this program has been thought through, knows what type of 
standards to be covered, sets off in specific way, and knows what should be hit at certain times.”  
 
One 5th grade teacher expressed success after trusting the program would provide the instruction 
students needed by saying:  “At first we felt like there were holes, so we filled in the holes (via 
supplementation). But then we realized that they would be filled by the program so we had to 
trust.”   
 
While many were concerned with the lack of traditional content, teachers felt that the 
Investigations program represented the number sense and measurement strands well. Teachers 
also recognized the importance of exposing students to new ways of thinking and learning math 
and welcomed this change.    
 
Grade 5 Teacher:  “The whole idea that there are so many different strategies (is great).  It is 
not narrow- it meets the kids with their learning style and their preference and strengths, and 
legitimizes it.”  
 



 
Gatti Evaluation Inc.          IND&S Final Report                              1-17-10 

 

 

 

- 61 -

0

2

4

6

8

10

12

Geometry Measurement Number Sense Time & Money

Grade 1 Positive Grade 1 Negative Grade 2 Positive Grade 2 Negative
 

 
 

0

1

2

3

4

5

6

7

8

9

10

Geometry Measurement Number Sense

Grade 4 Positive Grade 4 Negative Grade 5 Positive Grade 5 Negative
 

 
 
 
 
 
 
 
 
 
 
 
 



 
Gatti Evaluation Inc.          IND&S Final Report                              1-17-10 

 

 

 

- 62 -

 
        

  Response to Investigations Materials 
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In this summary, “materials” refers to the teaching guides, student handbook, student activity 
book as well as the manipulatives.  The most widely commended component to the program is 
the manipulatives.  The study teachers had never been given the amount of manipulatives that 
accompanied the program.  Teachers recognize that the manipulative materials provided are 
intended to supply students with a concrete base upon which to build concepts and skills.   
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“The biggest difference (between old program and Investigations) was the use of manipulatives 
and amount of hands-on stuff.”   
 
Grade 4 Teacher:  “Even though a lot of programs come with it, this program has it integrated 
and I had kids across the learning levels wanting to use the manipulatives and it helps to just 
make it so much more approachable for them and much more tangible.”   
 
Students were sometimes too unfamiliar with the concept of discovery and exploration in math.  
Noting his classroom’s initial frustration with the manipulatives, one 4th grade teacher remarked, 
“Do you use them to make toys or use them to model an answer?  They (the students) didn’t have 
enough experience using manipulatives off the bat to understand how to use them 
appropriately”.   As the year progressed, the same teacher observed, “Now they look at a 
problem and realize they will only need 25 cubes and pull those, whereas before they’d pull 400 
and then build castles and have greens, and black and all that.  They definitely have a better, 
what is the word, manners?  Procedures?  Protocols?  The appropriate social behaviors to 
conduct the usage of manipulatives!” 
 
In conjunction with the manipulatives, the student activity book is an important component to the 
Investigations curriculum.  Teachers expressed dissatisfaction with the physical layout of the 
book, indicating that it was confusing for students because it was not arranged as individual 
units.  The teachers, however, generally liked the content and purpose of the student activity 
book.   
 
Grade 1 Teacher:  “Is just to the point and doesn’t have all the fancy stuff that distracts them 
(the students).  The thing I like is it keeps coming back, the follow-up.” 
 
Grade 4 Teacher:  “I took each unit out and put holes in it and put in a binder for students as we 
worked on it so they wouldn’t get confused.  Because even though you tell them the very next 
page, they took out other.  It was time consuming on my part; I would like individual units 
instead of one book.”   
 
Teacher guides were a highlight of the focus group discussions.  “Having the first couple of 
pages give a layout of the lesson” as well as a unit-by-unit format helped one 1st grade teacher 
with her planning.   Another 1st grade teacher liked the sections in the back where “the authors 
give a detailed description of how a lesson is, and how a classroom had done it before.”   Others 
commented that the guides are helpful with preparation as well as gauging the achievement 
levels of students.   
 
Grade 1 Teacher:  “It gives you the page that shows you material-wise what you’ll need.  I love 
that in the back it shows samples of what will meet benchmarks and what won’t.  I love that I can 
look at it, and say maybe it met the benchmarks…” 
 
Grade 1 Teacher:  “The manuals are great, best I’ve seen in a while.  They are sequential, you 
can see everything laid out and it is there for you.”   
 
Teachers indicated that pacing and sequencing were a constant concern.  Most Investigations 
teachers struggled to complete all nine units.  Further, teachers in districts with strict benchmark 
requirements needed to work with their trainer to cover units in a sequence that would allow 
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students to pass a test at a certain time in the school year.  Many teachers also noted a need for 
consistent professional development to implement the program with true fidelity.  These remarks 
are not surprising when considering that the overwhelming majority of Investigations teachers 
switched from a traditional basal program. 
   
Grade 4 Teacher:  “It was a lot of hard work and it was tough, but I never felt better about 
teaching math then I have with this stuff.”   
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The consensus among the early elementary teachers was that the student handbooks were not 
widely used.  Many teachers feared they would not return if sent home, while others insinuated 
the purpose of the handbooks may have evaded them.  “I haven’t used the student handbooks”, 
said one 1st grade teacher, “because I haven’t figured out how to use them and make them 
useful.”  Another teacher commented that she “used all the parts but the student handbook.”   
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When a purpose of the student handbooks was recognized, some teachers found them 
particularly useful to assist parents with the new math philosophy.   
 
Grade 4 Teacher:  “I had some parents that liked the handbook, and the parents weren’t very 
good in math and they liked it.  I sent the book home for them to use and it helped them.”   
 
Grade 5 Teacher:  “I liked giving the student handbook to parents.  I had parents that were able 
to look stuff up and work with them.”   
 
Grade 5 Teacher: “I gave them the option of taking it home, but I changed how I used it.  I 
started using it as an example during lesson time- we talked through problems.  At the beginning 
of the year it just sat there.  If I hadn’t encouraged it, they wouldn’t have looked at it.”  
 
For many teachers, the material components to the program were a welcome surprise and 
positively enhanced their instruction.  Most dissatisfaction with the materials can be appeased 
with simple fixes such as decreasing the size of the student activity book and breaking it down 
into units.  Teachers and students alike enjoy the manipulatives and it is all made possible with 
the assistance of the well-organized and informative teacher guides.   
 
 
        

  Students and the Investigations Program 
        

 
Resoundingly, students responded positively to the program.  Several teachers commented on the 
increased buzz and energy in their classrooms and that their students liked math this year, 
indicating to them that something was working.   
 
Grade 1 Teacher:  “The kids are so excited, they say we love math, can we have partners?” 
 
Grade 4 Teacher:  “I had so many kids make side comments that, I get it, I like it’.  That is a 
rewarding way to find out if it’s successful.”    
 
Grade 4 Teacher:  “The students love it and love the hands on and activities, they did not 
complain once we’re doing math.” 
 
Grade 4 Teacher:  “My kids tell the other kids about it and they like it.” 
 
Site administrator:  “The kids enjoyed math every day, it wasn’t like that last year”. 
 
Grade 4 Teacher: “In investigations, they were encouraged to think of different strategies.” 
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While many students responded positively to the program, some teachers noticed a potential 
problem with lower performing or English language learners.   
 
Grade 4 Teacher:  “(It is a) challenge for differentiated learning- difficult for special needs.  
Investigations is abstract, too abstract for them.”   
 
As evidenced by teacher responses, the program has accomplished the difficult yet crucial task of 
making math fun for students.  It appears that this is the first of many steps leading young 
learners toward true concept development and understanding.  Many teachers believed that the 
program ultimately makes math more attractive to kids than it has been in the past.  Students are 



 
Gatti Evaluation Inc.          IND&S Final Report                              1-17-10 

 

 

 

- 67 -

naturally inclined to be more interested with something they enjoy.  As one 1st grade teacher 
concluded, “If they enjoy it, then they will learn.” 
 
Teachers believe that the program makes math more attractive to kids than it has 
been in the past, accomplishing the difficult yet crucial task of making math fun 
for students.         
 
 
        

  Parents and the Investigations Program 
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Although the topic of parent involvement was not common in the focus group discussions some 
teachers made poignant references to the overall impact of the program on both parents and 
home life.   For some parents, the philosophy of the Investigations program deviates from what 
they consider the traditional way of teaching and learning math (ex., the use of computational 
algorithms).  Some parents were unwilling to give up traditional methods and those same parents 
were also concerned about the ease of homework.   
 
Grade 1 Teacher:  “I had one set of parents who wondered if there was more coming?”  
 
Grade 1 Teacher: “A lot of children learn the algorithm at home, discounting the Investigations 
program.”    
 
Grade 4 Teacher:  “Some of the parents are upset about only having two questions for 
homework so (using all of the books for) practice is good.”   
 
“I had several parents throughout the year come in saying the students told me to do it this way, 
but the parents didn’t understand it and were telling them they were wrong.  It was frustrating 
for the parents.”   
 
Parent lessons are a component to the program, however, one teacher thought this component 
was too wordy and could be changed for the better.    
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Grade 4 Teacher:  “Some of the parent lessons were way too wordy.”  
 
Parents can have a positive or negative impact on the efficacy of the program.   If students are 
learning math one way at school, yet have parents discounting the program at home, the program 
will not be completely effective.  It is important for parents to be accepting of the philosophy in 
order for the students to truly connect to the curriculum.  The positive parent feedback appeared 
to revolve around acceptance of the new philosophy.   
 
Grade 1 Teacher:  “The parents liked it because they knew where it was going for their kid.  I 
didn’t hear back much, but I think it was good.”   
 
Ultimately, it is difficult to contrast positive and negative feedback for parental issues.  It can be 
difficult to weight these comments, that is, judge the impact of several individual concerned 
parents beside statements by teachers and administrators that parents liked the program.  Parents 
tend to speak out when they perceive a problem, thus the fact that several parents reached out to 
the schools with positive reactions is telling and impressive.   
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  Focus Group Summary 
      

 
Teachers that believe in the program like the hands-on aspect of the activity-based approach, 
enjoy the opportunity to interact closely with the students while they are learning, feel the 
students are engaged and learning essential skills, appreciate the cycling and repetition, find the 
teaching guides helpful, are happy to demonstrate the program for interested parents, and feel the 
content is adequate with little (ex., test preparation) or no need for supplementing.  Teachers that 
believe in the program applauded it for teaching students “out of the box ways to solve problems” 
and find it a different yet welcomed change from previously used mathematics curriculums.  
These teachers will likely have more success in employing the program to increase student 
achievement and attitudes concerning mathematics.   
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In contrast, teachers that do not indicate that the program is effective tend to be heavily invested 
in a teacher-directed style, find the program lacking in testing, worksheets, and homework, 
believe the repetition to be boring for students, feel the program is too easy and that students are 
not being prepared for the next grade level, see traditional computational algorithms as the key 
factor for computational fluency, think the teaching guides lack direction (ex., answer keys), and 
see the program as missing key content areas and standards topics.  These teachers will not likely 
strictly adhere to the program.  They will likely skip activities, supplement with outside 
materials, and not employ Investigation as a cohesive mathematics curriculum.   
 
In summary, general comments from the focus group sessions regarding the activities were 
overwhelmingly positive, reinforcing the inquiry-based approach in practice.  Teachers 
responded most positively to the hands-on nature of the activities, specifically how they fostered 
learning by encouraging a combination of student directed and cooperative learning.  Teachers 
recognized the importance of exposing students to new ways of thinking and learning math.  
Teachers were also impressed by the rich vocabulary usage encouraged by the program.  
Teachers believed that the program makes math more attractive to kids than it has been in the 
past, accomplishing the difficult yet crucial task of making math fun for students.  Several 
teachers, however, shared concerns over a perceived lack in content, most notably the absence of 
time and money in 1st grade and math facts and traditional computational algorithms in the late 
elementary grades.  Along with the perceived lack in content came a perceived deficit in 
covering all the state mathematics standards.  It should be noted that this sentiment was not 
unanimous, as many teachers and administrators thought the program was well aligned to district 
and state mathematics standards.   
 
 
         

 III.h  Investigations Implementation   
         

 
This subsection addresses research question 3b, or, how well Investigations teachers are 
implemented the curriculum.  Individual study teachers were observed twice during routine 
mathematics instruction, once before winter break and once after.  These observations gave the 
research team an opportunity to witness the ability and willingness of Investigations teachers to 
properly implement the program in the classroom, as well as, the general classroom environment 
and teaching style of all study teachers.  Although two observations gives just a snapshot of the 
classroom environment and instructional competence, the observations are worthwhile because 
they are the only opportunity the research team has to see the study teachers in action and verify 
teacher reported information.  Most classrooms were observed twice and all classrooms were 
observed at least once.   
 
Investigations teachers are implementing the program at a high level in their 
initial year, with the vast majority of teachers receiving ratings in the Good to 
Excellent range.                
 
Observers were interested in identifying adherence to the program in treatment classrooms while 
comparison teachers were expected to follow their district adopted curricula.  Observations of the 
Investigations classrooms were conducted by independent experts in the program contracted by 
Gatti Evaluation.  Observers rated the teachers on a scale of one to ten with one representing 
inadequacy and ten representing utmost excellence on five critical instructional variables (i.e., 
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classroom control, student engagement, content knowledge, content presentation, curriculum 
utilization).  Ratings were anchored into the following four ordinal classifications: 
    

9 or 10 ………. supports an excellent environment for learning mathematics 

7 or 8  ….…….…..... supports a good environment for learning mathematics 

5 or 6 … supports environment minimally adequate for learning mathematics 

1, 2, 3, or 4 …... supports environment not adequate for learning mathematics 

 
Table A.3b in Appendix A.3 show the implementation rating result for the site observations.  The 
quantitative data collected from the site observations indicated that the Investigations teachers 
implemented the program at a high level with the vast majority of teachers receiving ratings in 
the Good to Excellent range.  Observation data also indicated that the study groups are 
instructing students and directing student learning at very similar levels, except at 5th grade 
where the Investigations teachers averaged in the Excellent range while the comparison teachers 
averaged a little lower in the Good range.   
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                           IV. DISCUSSION      
              

 
Report section IV reiterates the results of the study and their wider implications.  Subsection IV.a 
briefly answers each research question and discusses the conclusions that may reasonably be 
drawn from the methods and results of the study.  Subsection IV.b presents the take home 
message or a succinct summary of the result findings. 
 
 
           

 IV.a  Conclusions        
         

 
RQ1a. Do mainstream 2nd and 5th grade students attending two school years in 
classrooms making regular use of the Investigations curriculum, both in their 
first school year of implementation; demonstrate a practically significant 
improvement in mathematics achievement?  
 
The GMADE achievement data indicates clearly that both early and late 
elementary students of differing ethnicity, SES, English proficiency, and 
mathematics achievement can experience substantial achievement growth with 
Investigations, and continue this growth over two school years, even when 
Investigations is implemented by their teachers for the first time.   
 
The mathematics achievement data collected on the GMADE clearly indicates that both early 
and late elementary students can experience substantial achievement growth with Investigations, 
and continue this growth over two school years, even when Investigations is implemented by 
their teachers for the first time.  This point is illustrated by the fact that late elementary 
Investigations students finished up 5th grade testing five months ahead of their counterparts in the 
comparison group and are exactly where they should be considering the end-of-year testing took 
place in mid May.  This is remarkable growth considering these students began 4th grade testing 
more than one grade level below.  Early elementary Investigations students also finished up 2nd 
grade testing two months ahead of their counterparts in the comparison group.    
             
RQ1b. Do mainstream 2nd and 5th grade students attending two school years in 
classrooms making regular use of the Investigations curriculum demonstrate 
similar mathematics achievement as compared to their classmates that did not 
switch curricula but continued to receive well established district adopted 
programs and methods? 
 
The achievement data indicates clearly that students receiving Investigations can 
be successful.  Early and late elementary Minority, low SES, low achieving and 
LEP students were successful in equaling or outperforming their comparison 
group counterparts 
  
The achievement data indicates clearly that students receiving Investigations can be successful. 



 
Gatti Evaluation Inc.          IND&S Final Report                              1-17-10 

 

 

 

- 72 -

Early and late elementary minority, low SES, low achieving, and LEP students were successful 
in equaling or outperforming their comparison group counterparts in the recall of math facts and 
math language, and the application of problem solving strategies.  Early elementary students 
statistically significantly outperformed the comparison group students on the Concepts and 
Communication GMADE subtest.  The results for late elementary Investigations students were 
impressive as they statistically significantly outperformed the comparison group students on both 
the Concepts and Communication and Process and Application GMADE subtests, the GMADE 
total score, and the multi-step performance task.  These results are encouraging given that 
experienced comparison group teachers were not required to switch curricula but simply 
continued with their practiced methods.   
 
The only instance in the whole sample when the comparison group students statistically 
outperformed the Investigations students was observed with early elementary students on the 
Operations and Computation GMADE subtest.  Likewise, the Operations and Computation 
GMADE subtest was the only instance when the late elementary Investigations students 
performed statistically the same as the comparison group.  This result reinforces comments and 
concerns collected during the observations and focus groups.  That is, some Investigations 
teachers perceived a lack in emphasis of computational skills and traditional algorithms.   
 
RQ2a/b. Do mainstream 2nd and 5th grade students attending two school years in 
classrooms making regular use of Investigations demonstrate positive attitudes 
(i.e., motivation, affect, confidence) toward mathematics and mathematics 
instruction?  Do the Investigations students demonstrate similar attitudes when 
compared to their classmates making regular use of district adopted mathematics 
curricula? 
 
Investigations students, including lower achieving, minority, low SES, LEP, and 
females, demonstrated positive attitudes when surveyed and demonstrated 
statistically significantly more positive attitudes over their comparison group 
counterparts. 
 
Investigations teachers overwhelmingly reported that the program enhanced student engagement 
and positive learning attitudes, making math more attractive to their students.  These sentiments 
were reinforced by the quantitative data as Investigations students demonstrated positive 
attitudes when surveyed and demonstrated statistically significantly more positive attitudes over 
the comparison group students.  Minority, low SES, LEP (i.e., late elementary only), female, and 
lower achieving students all demonstrated significantly more positive attitudes.   
 
RQ3a. How did teachers and students react to the activity-based educational 
environment offered by Investigations?   
 
Teachers believe Investigations can enhance student engagement and create a 
positive learning environment.  Investigations teachers were overwhelmingly 
positive in their comments with regards to the program’s activities, 
manipulatives, as well as, student directed and cooperative learning.      
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Teachers believe that Investigations can create a more engaging and even fun mathematics 
learning environment for students.  The early and late elementary Investigations teachers were 
both overall equally positive about the program recording 61% of their focus group comments as 
positive in nature.  Teachers and students liked the program’s activities and materials, as well as, 
how the program incorporates students’ use of strategies and cooperative learning.  Teachers 
believed that the program makes math more engaging for students than it has been in the past.  
These sentiments were reinforced by the quantitative data as Investigations students 
demonstrated positive attitudes on the survey and they demonstrated statistically significantly 
more positive attitudes at the end of 2nd and 5th grade than their comparison group counterparts.   
 
Although receptive to the teaching philosophy of the program, many teachers shared concerns 
over a perceived lack in content, most notably the absence of traditional computational 
algorithms.  Along with the perceived lack in content came a perceived deficit in covering all the 
state mathematics standards.  This sentiment was not, however, unanimous.  Investigations late 
elementary grade teachers also expressed concerns about students being prepared for state 
testing.  Many 4th and 5th grade teachers felt compelled to supplement the program, and as a 
result, several teachers deviated from the program to supplement with state test prep and/or to 
teach computational algorithms.  It should be noted that both Investigations and comparison 
teachers supplement their instruction with state test prep materials.  Many teachers also noted a 
need for consistent professional development to implement the program with true fidelity.  These 
remarks are not surprising when considering that the overwhelming majority of Investigations 
teachers switched from a traditional basal program.       
       
RQ3b. How well did teachers implement the Investigations curriculum and how 
can this information inform best practice? 
 
The quantitative data collected from the site observations indicated that the 
Investigations teachers implemented the program at a high level with the vast 
majority of teachers receiving ratings in the Good to Excellent range.   
 
Investigations teachers implemented the program at a high level and at a similar or higher level 
than the comparison teachers.  Investigations teachers reported average math instruction time 
matching what is required to properly implement the program.  Late elementary Investigations 
teachers used the student handbooks substantially more and the manipulatives substantially less 
than the early elementary teachers.   
 
Though pacing was a constant concern for both Investigations teachers and their trainers few 
teachers completed or even reached unit nine.  It should be noted that parts of later units were 
sprinkled in between earlier units to better meet state standards and learning expectations.   Most 
Investigations teachers acknowledged that the program required more preparation and 
professional development than the programs they were used too.  This sentiment is not surprising 
considering most of the study teachers previously used published basal curricula. 
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 IV.b  Take Home Message       
         

 
The primary goal of the current project was to conduct rigorous longitudinal research to support 
the assertion that, when properly implemented, the Investigations in number, Data, and Space 
©2008 curriculum effectively increases both early and late elementary students’ mathematics 
achievement and attitudes.  It was further asserted that students in classrooms implementing 
Investigations for the first time, in both schools years, could perform as well as students in 
classrooms that did not switch curricula.   
 
There is quantitative evidence that both assertions generally hold true.  When compared to 
similar students from similar classrooms with similar teachers, and after statistically controlling 
for confounding factors, early and late elementary students were successful in equaling, often 
outperforming, their comparison group counterparts in the recall of math facts and math 
language, and the application of problem solving strategies.  The only notable exception came 
with the Operations and Computations GMADE subtest scores, lending credence to 
Investigations teachers’ perceived lack in emphasis of computational skills.  There is also strong 
evidence that Investigations can enhance student engagement and create a positive learning 
environment.     
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
Gatti Evaluation Inc.          IND&S Final Report                              1-17-10 

 

 

 

- 75 -

 
 

                                                   Gatti Evaluation Inc.. 

 Appendix A.1a                       
                            Example Weekly Comparison Teacher Lesson Logs        
                
 

Teacher Name: Teacher 41  
School: District 02, School 05    
Grade: 1  
 
Week Started: 10/15/07    
________________________________________________________________ 
 
What to include in notes:  Briefly describe the content, and structure of each mathematics lesson, 
review session, or assignment/activity. Please also briefly describe the course of class discussions and 
activities.   
 
Monday      (Note: Adopted Beginning School Math - BSM) 
Basal Math Lesson: Demonstrate an understanding of units of time. Use yesterday, today, tomorrow. 
BSM 5-2-10, Standard 2.M.1  (60mins, 3 groups for 20mins.) 
Review/Practice Session: BSM 5-2-23, Monday to Friday Weather report (20mins.) 
In Class Assignment/Activity/Game: Create Cookie’s Week booklet – Days of the week. (20mins.) 
Assessment: Name days in order (10mins.) 
 
Tuesday     
Basal Math Lesson: Day of the Week, BSM Lesson 5-2-48, Standard 2.M.1 (60mins., 3 groups for 
20mins.) 
Review/Practice Session: Days of the week sheet. 
 In Class Assignment/Activity/Game: Skill Station, Days of the week game. 
 
Wednesday     
Class Break: Half Day- No MATH 
 
Thursday     
Basal Math Lesson: Demonstrate an understanding of the sequence of units of time, BSM 5-2-9, 
Standard 2.M.1(60mins.), Create cards to fill in chart.  
Review/Practice Session: Skill Station, BSM 5-2-48 Days of week in order on master card (20mins) 
In Class Assignment/Activity/Game: Measuring and money activities (20 mins.) 
 
Friday  10/19 /07    
Basal Math Lesson: Months of the Year, Standard 2.M.1 (60mins.)  
Review/Practice Session: Months of the year, Sang song to reinforce skill 
In Class Assignment/Activity/Game: Worksheet for months of the year.    
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Student Attitude Scale 

 1 2 3 4 5 6 7 8 9 10 
M        x   
T        x   
W           
TH       x    
F        x   
 Students Were Not 

At All Engaged, 
Uninterested In 
Learning, Made 

Little Or No 
Progress 

Students Showed 
Little Engagement 

And Interest In 
Learning, Made 
Slight Progress 

Students Were 
Moderately 

Engaged and 
Interested In 

Learning, Made 
Progress 

Students Were 
Highly Engaged 
and Interested In 
Learning, Made 

Significant 
Progress 

Students Were 
Very Highly 

Engaged, Very 
Interested In 

Learning, Made 
Great Progress 

 
Which students did not fully participate in math instruction this week?  
(i.e., Which students were absent from class, were disruptive, or exhibited behavioral problems?)  
Do you have any additional comments, questions, or concerns about the current week’s math 
lessons you would like to relate? 
None.  
 
--------------------------------------------------------------------------------------------------------------------- 
 
Teacher Name: Teacher 76    
School: District 04, School 09   
Grade: 4 
 
Week Started: 10/01/07     
________________________________________________________________ 
 
What to include in notes:  Briefly describe the content, and structure of each mathematics lesson, 
review session, or assignment/activity. Please also briefly describe the course of class discussions and 
activities.   
 
Monday      (Note: Adopted Houghton-Mifflin) 
Basal Math Lesson: (30 mins.) Expressions and Equations 
In Class Assignment/Activity/Game: (15 mins.) Working with partners 
 
Tuesday       
Basal Math Lesson: (30 mins.) Basic Algebraic Equations 
Review/Practice Session: (02 mins.) Multiplication Timed Test  
In Class Assignment/Activity/Game: (15 mins.) Board work 
Homework Assignment: (20mins.)  
 
Wednesday       
Basal Math Lesson: (30 mins.) Solving Equations 
Homework Assignment: (20 mins.) 
Assessment: (10 mins.) QUIZ on Basic Algebraic Equations 
 
Thursday       
Basal Math Lesson: (30 min.) Equations with Two Variables 
Review/Practice Session: (10 mins.) Equations 
Homework Assignment: (20 mins.) 
 
Friday       
Basal Math Lesson: (20 mins) Problem Solving Strategies 
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Review/Practice Session: (10 mins.) Homework Review 
In Class Assignment/Activity/Game: (20 mins.) Problem Solving with Group 
 
 

Student Attitude Scale 

 1 2 3 4 5 6 7 8 9 10 
M        x   
T        x   
W         x  
TH          x 
F         x  
 Students Were Not 

At All Engaged, 
Uninterested In 
Learning, Made 

Little Or No 
Progress 

Students Showed 
Little Engagement 

And Interest In 
Learning, Made 
Slight Progress 

Students Were 
Moderately 

Engaged and 
Interested In 

Learning, Made 
Progress 

Students Were 
Highly Engaged 
and Interested In 
Learning, Made 

Significant 
Progress 

Students Were 
Very Highly 

Engaged, Very 
Interested In 

Learning, Made 
Great Progress 

 
Which students did not fully participate in math instruction this week?  
(i.e., Which students were absent from class, were disruptive, or exhibited behavioral problems?) 
‘T’, ‘J’ & ‘T’ are below basic in math skills. 
 
Do you have any additional comments, questions, or concerns about the current week’s math 
lessons you would like to relate? 
(ex., Was the classroom mathematics learning environment atypical in some way this week?  Did you 
have a positive or negative experience with your math instruction this week?) 
My students love the idea that they are solving algebraic equations…even though they are very basic the 
students feel very BIG! 
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                                                    Gatti Evaluation Inc..

 Appendix A.3                            
                                                   Teacher Implementation Rating Data                       
                                                             
 
 

TTaabbllee  AA..33aa  GGaattttii  EEvvaalluuaattiioonn  IInnvveessttiiggaattiioonn’’ss  SSttuuddyy  TTeeaacchheerr  IImmpplleemmeennttaattiioonn  RRaattiinngg  AAggrreeeemmeenntt  

Rating Pairs 
Grades Groups 

Overall Rating 
Differences 

Overall Rating 
Correlation 

Classroom 
Control 

Student 
Engagement 

Content 
Knowledge 

Curriculum 
Presentation 

Curriculum 
Utilization 

 

14 
6 Grade 1      
8 Grade 4 

10 IND&S      
4 Comparison 

Mn = 4.96      
SD = 3.47 

0.713 
PA = 57%    
 = 0.67      

----- 

PA = 50%    
 = 0.55      
 = 0.27 

PA = 50%      
 = 0.50        
 = 0.21 

PA = 50%     
 = 0.873     

----- 

PA = 50%      
 = 0.81       
 = 0.27 

Note: The designation PA refers to the observed percent agreement between ratings from two expert observers.  The symbol  refers to the statistic calculated as the difference between concordant and 
discordant pairs relative to the sum of non-tied pairs.  The symbol  refers to the statistic calculated as the observed percent agreement relative to the expected percent agreement. 
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TTaabbllee  AA..33bb  GGaattttii  EEvvaalluuaattiioonn  IInnvveessttiiggaattiioonn’’ss  SSttuuddyy  TTeeaacchheerr  IImmpplleemmeennttaattiioonn  RRaattiinngg  RReessuullttss  

9 or 10 ………. supports an excellent environment for learning mathematics 

7 or 8  ….…….…..... supports a good environment for learning mathematics 

5 or 6 … supports environment minimally adequate for learning mathematics 

Intraclass Reliability Coefficient for Grade 1 Ratings, = 0.957 

Intraclass Reliability Coefficient for Grade 2 Ratings, = 0.975 

1, 2, 3, or 4 …... supports environment not adequate for learning mathematics 

Grade 
Classrooms 

Included 
Study 
Group 

Overall Average 
Rating 

Classroom 
Control 

Student 
Engagement 

Content 
Knowledge 

Curriculum 
Presentation 

Curriculum 
Utilization 

10 Excellent 8 Excellent 8 Excellent 6 Excellent 6 Excellent 

2 Good 4 Good 3 Good 3 Good 3 Good 

1 Adequate 1 Adequate 2 Adequate 3 Adequate 4 Adequate 1 
100% 

(13/13) IND&S 

 

Mn = 8.06 

SD = 1.71 

0 Poor 0 Poor 0 Poor 1 Poor 0 Poor 

6 Excellent 6 Excellent 6 Excellent 5 Excellent 5 Excellent 

4 Good 4 Good 4 Good 4 Good 4 Good 

0 Adequate 0 Adequate 0 Adequate 1 Adequate 1 Adequate 1 
100%  

(10/10) Control 

 

Mn = 8.39 

SD = 1.08 

0 Poor 0 Poor 0 Poor 0 Poor 0 Poor 

 

7 Excellent 4 Excellent 6 Excellent 4 Excellent 6 Excellent 

2 Good 5 Good 2 Good 4 Good 2 Good 

1 Adequate 1 Adequate 2 Adequate 2 Adequate 2 Adequate 2 
91%  

(10/11) IND&S 

 

Mn = 8.24 

SD = 1.32 

0 Poor 0 Poor 0 Poor 0 Poor 0 Poor 

5 Excellent 5 Excellent 5 Excellent 5 Excellent 5 Excellent 

1 Good 1 Good 1 Good 1 Good 1 Good 

1 Adequate 0 Adequate 1 Adequate 1 Adequate 1 Adequate 2 
100% 

(7/7) Control 

 

Mn = 8.44 

SD = 1.75 

0 Poor 1 Poor 0 Poor 0 Poor 0 Poor 

 

9 or 10 ………. supports an excellent environment for learning mathematics 

7 or 8  ….…….…..... supports a good environment for learning mathematics 

5 or 6 … supports environment minimally adequate for learning mathematics 

Intraclass Reliability Coefficient for Grade 4 Ratings, = 0.920 

Intraclass Reliability Coefficient for Grade 5 Ratings, = 0.968 

1, 2, 3, or 4 …... supports environment not adequate for learning mathematics 
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Grade 
Classrooms 

Included 
Study 
Group 

Overall Average 
Rating 

Classroom 
Control 

Student 
Engagement 

Content 
Knowledge 

Curriculum 
Presentation 

Curriculum 
Utilization 

7 Excellent 4 Excellent 5 Excellent 4 Excellent 4 Excellent 

1 Good 4 Good 3 Good 4 Good 4 Good 

0 Adequate 0 Adequate 0 Adequate 0 Adequate 0 Adequate 4 
100% 

(8/8) 
IND&S 

 

Mn = 8.46 

SD = 1.09 

0 Poor 0 Poor 0 Poor 0 Poor 0 Poor 

5 Excellent 5 Excellent 7 Excellent 4 Excellent 5 Excellent 

3 Good 2 Good 1 Good 4 Good 3 Good 

0 Adequate 1 Adequate 0 Adequate 0 Adequate 0 Adequate 4 
100% 

(8/8) Control 

 

Mn = 8.63 

SD = 0.76 

0 Poor 0 Poor 0 Poor 0 Poor 0 Poor 

 

6 Excellent 7 Excellent 7 Excellent 4 Excellent 6 Excellent 

1 Good 1 Good 1 Good 4 Good 2 Good 

0 Adequate 0 Adequate 0 Adequate 0 Adequate 0 Adequate 5 
100% 

(8/8) IND&S 

 
1Mn = 9.04 

SD = 0.66 

0 Poor 0 Poor 0 Poor 0 Poor 0 Poor 

4 Excellent 4 Excellent 4 Excellent 3 Excellent 3 Excellent 

3 Good 3 Good 3 Good 4 Good 4 Good 

1 Adequate 1 Adequate 1 Adequate 1 Adequate 1 Adequate 5 
100% 

(8/8) Control 

 
1Mn = 7.98 

SD = 1.40 

0 Poor 0 Poor 0 Poor 0 Poor 0 Poor 

1. Average teacher ratings are statistically different at 0.10 level, p-value=0.072.  
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                                                   Gatti Evaluation Inc.. 

 Appendix A.4a                       
                      

                  Baseline Grade One Multi-step Performance Task with Scoring Rubric       
                
 
 

I have 3 coins in one hand and more than 3 coins in the other hand.  Each hand has 
the same amount of money.  Show what coins are in my two hands.  How much 
money do I have in both hands total?  How many coins do I have in both hands total? 

 
 

Basis and Origin of Task 
Task is adapted from The Same Amount offered by Minneapolis Public Schools for grade one 
instruction.  Revised task follows the NCTM Kindergarten Number and Operations Curriculum Focal 
Point stressing counting, creating and ordering sets of whole numbers.  Task is organized to present 
a challenging multi-step open-ended mathematics problem with real-world relevance.  

 
Stages of Task 
0) Did not attempt to answer 
1) Failed  to show set of three coins, demonstrated some number awareness  
2) Show at least one set of three coins or numeral “3” 
3) Create two sets of coins, one set having three coins and one having more-than-three 
4) Create two sets of coins, one set having three coins and one having more-than-three, correctly  

adding total number of coins  
5) Demonstrate value of sets of three and more-than-three coins 
6) Demonstrate value of sets coins and correctly determine total value of sets of coins 
7) Create two sets of equivalent value with three and more than three coins 
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                                                   Gatti Evaluation Inc.. 

 Appendix A.4b                       
                      

             End-of-year Grade Two Multi-step Performance Task with Scoring Rubric   
                
 
 

Student’s Name:               Date:    /    / 09 
 
Teacher’s Name: 
  

 
I have 4 coins, including one quarter, in my left hand and more than 4 coins in my right hand.  
Each hand has the same amount of money.  Show what coins are in my two hands.   
 
 
 
 
 
 
 
 

 
 
 
 

                        

  

 

 
 
 
 
 
 
 
 
 
0 = nothing, not understandable 
1 = shows some number awareness 
2 = right hand has more than four real coins 
3 = two equal sets of real coins, right hand has more than four coins, no variation in coins (ex., all pennies) 
4 = two equal sets of real and varied coins, right hand has more than four coins 
 

How many coins do I now have in my right hand?   _____ 
 
0 = nothing, not understandable 
1 = incorrect but shows some number awareness (ex., amount of money) 
2 = correct number of coins 
 

How much money do I have in both my hands together?   _____    
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0 = nothing, not understandable 
1 = incorrect but shows some number awareness (ex., amount of money in one hand, coins in both hands) 
2 = correct amount of money 
 

 
I took all my coins to the bank and asked them to give me back the same amount of money but 
the fewest number of coins.  How many of each type of coin did the bank give me? 
 

                                       

       

 

    

  

  

 
                 _____                   _____                   _____                     _____  
 
0 = nothing, not understandable 
1 = shows some number awareness 
2 = correct amount but not fewest coins 
3 = correct amount in fewest coins  
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                                                   Gatti Evaluation Inc.. 

 Appendix A.4c                       
                                                    

                  Baseline Grade Four Multi-step Performance Task with Scoring Rubric   
                
 
 

Some fourth graders competed in a field day race.  The fourth grade results for the 
50 meter race are shown below. 

 

Runner Time in Seconds 

Andrew 7 1

4
 

Tia 7 3

4
 

Jose 8 1

2
  

Rose 8 

Matt 7 1

2
 

Donna 8 3

4
 

 
 

List the runners from fastest to slowest.  REMEMBER: the runner completing the 
race in the least amount of time is the winner.  Calculate by how much time the 
winner beat the second place finisher.  Last, calculate how much time separates 
Andrew and Jose. 

 

 Andrew, Matt, Tia, Rose, Jose, Donna  

 

 Andrew beat Matt by 
1

4
 seconds 

  

Andrew and Jose differ by 1 1

4
 second 
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Basis and Origin of Task 
Task is adapted from Field Day Race Results a released item from the 2000-01 grade 5 PSSA.  
Revised task follows the NCTM Grade 3 Number and Operations Curriculum Focal Point stressing 
comparing fractions.  Task is organized to present a challenging multi-step open-ended mathematics 
problem with real-world relevance.  
 
 
Stages of Task 
0) Did not attempt to answer 
1) Partially correctly order runners 
2)   Correctly order runners by time based on whole seconds (i.e., 8’s - Rose, Jose & Donna  

separate from 7’s) 
3)   Correctly order runners by time based on whole and part seconds (i.e., 7.25 < 7.50) 
4)   Correctly order runners fastest to slowest (i.e., Andrew is fastest) 
5)   Correctly subtract Andrew’s time from Jose’s time or Correctly subtract second place  

from first place time 
6)   Correctly subtract Andrew’s time from Jose’s time and correctly subtract second place  

from first place time 
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                                                   Gatti Evaluation Inc.. 

 Appendix A.4d                       
                                                      

               End-of-year Grade Five Multi-step Performance Task with Scoring Rubric            
                
 

Student’s Name:               Date:    /    / 09 
 
Teacher’s Name: 
 

 
Some fifth graders competed in a field day race.  The results for the race are shown below. 
 

Runner Time in Minutes, 
Seconds  

Andrew 2mins, 35secs 

Donna 2mins, 25secs 

Jose 3mins, 5secs 

Matt 2mins, 1sec 

Rose 2mins, 5secs 

Tia 2mins, 50secs 

 
 
1. List the runners from fastest to slowest.  REMEMBER: the runner completing the race in the 
least amount of time is the winner.   
 
Matt, Rose, Donna, Andrew, Tia, Jose 
 
0 = nothing, not understandable 
1 = partially correctly order runners, 
2 = correctly order runners fastest to slowest (i.e., Matt is fastest) 

 
 
2. Mark each runner’s time on the grid below.  
 

2,00  2,10  2,20  2,30  2,40  2,50  3,00  3,10 

Andrew     |  | | | | | | | 

Donna      |  | | | | | | | 

Rose      |  | | | | | | | 

Matt      |  | | | | | | | 

Jose     |  | | | | | | | 

Tia      |  | | | | | | | 
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0 = nothing, not understandable 
1 = correctly graphed some runners 
2 = correctly graphed all runners 

 

 

3. Show the winner’s time and last place finisher’s time in seconds.   

 

Matt = 120+1 = 121 seconds 

Jose = 180+5 = 185 seconds 

 
0 = nothing, not understandable 
1 = incorrect but shows some number awareness 
2 = correctly convert one runner’s time to seconds 
3 = correctly convert both runners’ time to seconds 

 

 

4. Calculate by how much time the winner beat the last place finisher.  Show your answer in 
both minutes and seconds and just seconds.    
 

185 - 121 = 64 seconds 

(2mins, 1sec) - (3mins, 5secs) = 1mins, 4secs 
 
0 = nothing, not understandable 
1 = incorrect but shows some number awareness 
2 = correctly show time difference in mixed units or seconds from part 3 
3 = correctly show time difference in both mixed units and seconds from part 3 

 
 

IMPORTANT INFORMATION:  The fifth graders ran once around a circular track.  The track has 
a radius, or distance from center to edge, of 63.7 meters.  We know the distance once around 
the track, or circumference, is equal to double the radius multiplied by pi.  Pi is the 
circumference divided by the radius.   

 

5. Write an equation, number sentence, or well labeled drawing showing how to figure out the 
distance the fifth graders ran.     

 

2(63.7)pi = distance 

(63.7 + 63.7)pi = distance 

 

   63.7 

+ 63.7 

127.4 

x  3.14 

distance 
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0 = nothing, not understandable 
1 = incorrect but shows a combination of radius and pi, may be displayed in part 6 
2 = correctly shows 2x’s the radius multiplied by pi, may be displayed in part 6 

 

 

6. If pi is rounded to 3.14 how far did the fifth graders run?  You may round your answer to the 
nearest whole meter.  

 

2(3.14)(63.7) = 400.036 = 400 meters 

(3.14)(63.7 + 63.7) = 400.036 = 400 meters 

 
0 = incorrect 
1 = correct 

 

 

7. If Matt was able to continue to average his time over one whole mile or 1,600 meters, how 
fast could he run a mile?     

 

1,600 / 400 = 4 

4 (121) = 484 seconds, 8mins, 4 secs 

8 (4) (15) = 480 seconds, 8 minutes 
 
0 = nothing, not understandable 
1 = incorrect but shows some number awareness 
2 = incorrect but attempts to combine information from parts 3 and 6 to find answer  
3 = correctly combines information from parts 3 and 6 to find answer  
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                                                   Gatti Evaluation Inc.. 

 Appendix A.5                       
                                                      

            Investigations vs. Comparison Group Model Adjusted 2nd and 5th                    

           Grade Differences by Subpopulations Graphs     
                

 
 

FFiigguurree  FF..33ff66 
IInnvveessttiiggaattiioonnss  vvss..  CCoommppaarriissoonn  GGrroouupp  MMooddeell  AAddjjuusstteedd  22nndd  aanndd  55tthh  GGrraaddee    

  GGMMAADDEE  TToottaall  SSccoorree  DDiiffffeerreennccee  bbyy  EEtthhnniicciittyy  
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FFiigguurree  FF..33ff77 
IInnvveessttiiggaattiioonnss  vvss..  CCoommppaarriissoonn  GGrroouupp  MMooddeell  AAddjjuusstteedd  22nndd  aanndd  55tthh  GGrraaddee    

  GGMMAADDEE  CCoonncceeppttss  aanndd  CCoommmmuunniiccaattiioonn  SSccoorree  DDiiffffeerreennccee  bbyy  EEtthhnniicciittyy  
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FFiigguurree  FF..33ff88 
IInnvveessttiiggaattiioonnss  vvss..  CCoommppaarriissoonn  GGrroouupp  MMooddeell  AAddjjuusstteedd  22nndd  aanndd  55tthh  GGrraaddee    

  GGMMAADDEE  OOppeerraattiioonnss  aanndd  CCoommppuuttaattiioonn  SSccoorree  DDiiffffeerreennccee  bbyy  EEtthhnniicciittyy  
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FFiigguurree  FF..33ff99 
IInnvveessttiiggaattiioonnss  vvss..  CCoommppaarriissoonn  GGrroouupp  MMooddeell  AAddjjuusstteedd  22nndd  aanndd  55tthh  GGrraaddee    

  GGMMAADDEE  PPrroocceessss  aanndd  AApppplliiccaattiioonnss  SSccoorree  DDiiffffeerreennccee  bbyy  EEtthhnniicciittyy  
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FFiigguurree  FF..33ff1100 
IInnvveessttiiggaattiioonnss  vvss..  CCoommppaarriissoonn  GGrroouupp  MMooddeell  AAddjjuusstteedd  22nndd  aanndd  55tthh  GGrraaddee    

  MMuullttii--SStteepp  PPeerrffoorrmmaannccee  TTaasskk  SSccoorree  DDiiffffeerreennccee  bbyy  EEtthhnniicciittyy  
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FFiigguurree  FF..33ff1111 
IInnvveessttiiggaattiioonnss  vvss..  CCoommppaarriissoonn  GGrroouupp  MMooddeell  AAddjjuusstteedd  22nndd  aanndd  55tthh  GGrraaddee    

  GGMMAADDEE  TToottaall  SSccoorree  DDiiffffeerreennccee  bbyy  EEnngglliisshh  PPrrooffiicciieennccyy  
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FFiigguurree  FF..33ff1122 
IInnvveessttiiggaattiioonnss  vvss..  CCoommppaarriissoonn  GGrroouupp  MMooddeell  AAddjjuusstteedd  22nndd  aanndd  55tthh  GGrraaddee    

  GGMMAADDEE  CCoonncceeppttss  aanndd  CCoommmmuunniiccaattiioonn  SSccoorree  DDiiffffeerreennccee  bbyy  EEnngglliisshh  PPrrooffiicciieennccyy  
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FFiigguurree  FF..33ff1133 
IInnvveessttiiggaattiioonnss  vvss..  CCoommppaarriissoonn  GGrroouupp  MMooddeell  AAddjjuusstteedd  22nndd  aanndd  55tthh  GGrraaddee    

  GGMMAADDEE  OOppeerraattiioonnss  aanndd  CCoommppuuttaattiioonn  SSccoorree  DDiiffffeerreennccee  bbyy  EEnngglliisshh  PPrrooffiicciieennccyy  
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FFiigguurree  FF..33ff1144 
IInnvveessttiiggaattiioonnss  vvss..  CCoommppaarriissoonn  GGrroouupp  MMooddeell  AAddjjuusstteedd  22nndd  aanndd  55tthh  GGrraaddee    

  GGMMAADDEE  PPrroocceessss  aanndd  AApppplliiccaattiioonnss  SSccoorree  DDiiffffeerreennccee  bbyy  EEnngglliisshh  PPrrooffiicciieennccyy  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
Gatti Evaluation Inc.          IND&S Final Report                              1-17-10 

 

 

 

- 98 -

 

FFiigguurree  FF..33ff1155 
IInnvveessttiiggaattiioonnss  vvss..  CCoommppaarriissoonn  GGrroouupp  MMooddeell  AAddjjuusstteedd  22nndd  aanndd  55tthh  GGrraaddee    

  MMuullttii--SStteepp  PPeerrffoorrmmaannccee  TTaasskk  SSccoorree  DDiiffffeerreennccee  bbyy  EEnngglliisshh  PPrrooffiicciieennccyy  
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FFiigguurree  FF..33ff1166 
IInnvveessttiiggaattiioonnss  vvss..  CCoommppaarriissoonn  GGrroouupp  MMooddeell  AAddjjuusstteedd  22nndd  aanndd  55tthh  GGrraaddee    

  GGMMAADDEE  TToottaall  SSccoorree  DDiiffffeerreennccee  bbyy  MMeeaall  SSttaattuuss  
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FFiigguurree  FF..33ff1177 
IInnvveessttiiggaattiioonnss  vvss..  CCoommppaarriissoonn  GGrroouupp  MMooddeell  AAddjjuusstteedd  22nndd  aanndd  55tthh  GGrraaddee    

  GGMMAADDEE  CCoonncceeppttss  aanndd  CCoommmmuunniiccaattiioonn  SSccoorree  DDiiffffeerreennccee  bbyy  MMeeaall  SSttaattuuss  
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FFiigguurree  FF..33ff1188 
IInnvveessttiiggaattiioonnss  vvss..  CCoommppaarriissoonn  GGrroouupp  MMooddeell  AAddjjuusstteedd  22nndd  aanndd  55tthh  GGrraaddee    
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