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Abstract 

The focus of this six-week pilot study was the effectiveness of HMH Into Math2020, a 
mathematics program for students in kindergarten to grade 8, published by Houghton Mifflin 
Harcourt.  This study included students in two grade 5 classes and one teacher in Florida and 
focused on Module 5: Volume within the program.  

The demographic profile of the participating school indicates that the percentage of non-Caucasian 
students is approximately 2% and the percentage of students enrolled in the National School Lunch 
Program is 63%. 

The study was conducted with 38 students enrolled in grade 5. Only those students who took both a 
pretest and post-test were included in the data analysis. The teacher used the program for their math 
instruction five days per week for about 60 to 75 minutes per day. The program was being used by 
the teacher for the first time. The one teacher had at least five years of teaching experience. 

Pretests and post-tests were from HMH Into Math2020 and aligned to content within the 
instructional lessons taught within the module under study. In addition to an analysis of the gain 
scores for the total research sample, analyses were conducted separately for students with higher and 
lower pretest scores.  

The average gain scores for the total group of students was statistically significant. The effect size 
was large. 

In addition, the average gain scores for the low and high scoring groups were statistically significant. 
The effect sizes for the high and low scoring groups were large. 
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Overview of the Study 

Houghton Mifflin Harcourt contracted with Educational Research Institute of America (ERIA) to 
conduct a six-week pilot study to evaluate the effectiveness of the HMH Into Math2020 program 
for grade 5. The study compared performance on assessments administered to students at beginning 
of March 2019 (pretest) to performance on assessments administered at the end of April 2019 (post-
test). 

Research Questions 

The following research questions guided the design of the study and the data analyses: 

 Does the implementation of one module in the HMH Into Math2020 program result in 
improved student mathematics achievement? 

 Does the implementation of one module in HMH Into Math2020 lead to differential student 
achievement as a function of student ability level? 

Design of the Study 

The design of the study called for the implementation of Module 5: Volume within HMH Into 
Math2020 program for grade 5 which took place over six weeks during the 2018-2019 school year. 
The school had not used the program prior to this time. 

A total of one teacher in Florida participated in the study.  

The teacher reported using the program five days a week for about 60 to 75 minutes per day. The 
one teacher had at least five years of teaching experience. 

The study followed a quasi-experimental pretest/post-test design to compare results associated with 
program use and evaluate instructional efficacy. 

Program Overview 

The HMH Into Math2020 program description according to Houghton Mifflin Harcourt’s website: 

Into Math2020 supports students as they develop their conceptual understanding and grow into 
procedurally fluent mathematicians. Lessons begin with the opportunity for students to express what 
they already know and challenge themselves with what might be coming next. Question prompts 
throughout lessons check understanding and motivate students to start conversation about 
mathematics using mathematical language. With productive perseverance at the forefront, HMH into 
Math features a unique learning arc in which every module weaves together conceptual 
understanding and procedural fluency, with application throughout, with a rigorous framework 
designed to boost students’ math thinking skills. Every lesson begins with rigor right from the start. 
Independent learning tasks encourage students to practice productive perseverance by jumping into a 
new challenge or working collaboratively to solve problems while teachers guide and differentiate 
instruction.  

Description of the Assessments 

The pretest and post-test used in the study aligned with the content of the HMH Into Math2020 
Module 5: Volume used in the study. 

The tests included both multiple choice and open-ended written responses. The make-up of item 
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types for both pretest and post-test were the same. Following is an outline of test content: 

 

 

Grade Multiple-Choice Items Student Supplied Answers Total 
5 4 7 11 

 

Table 1 provides the basic test statistics. The table shows that the reliabilities of the tests are high and 
provide adequate stability to assess mathematics achievement.  

Table 1 
Pretest and Post-test Statistics for the HMH Into Math2020 Students 

Grade 5 

Test Mean Score 
Standard 
Deviation KR 20 SEm* 

Grade 5 Pretest 299 51.0 .77 8.27 
Grade 5 Post-test 390 39.8 .75 6.45 

*SEm stands for Standard Error of Measurement. 

 

Description of the Study Sample 

Table 2 provides the demographic characteristics of the school included in the study. It is important 
to note that the school data does not provide a description of the make-up of the classes that 
participated in the study. However, the data does provide a general description of the school and, 
thereby, an estimate of the make-up of the classes included in the study. 

The percentage of students enrolled in free/reduced lunch programs was 63%. By comparison, the 
reported national average for students enrolled in free/reduced lunch programs in public schools is 
52%. 

The percentage of students classified as minority students (non-Caucasian) was 2%. By comparison, 
48% of the students enrolled in U.S. public schools are classified as non-Caucasian1. 

Table 2 
Demographic Description of the School Included in the Study 

     Percent Enrolled 
School State Location Grades Enrollment Non-Caucasian NSLP* 
1 FL Suburban K-5 250 2% 63% 
 Average                   250 2% 63% 

*National School Lunch Program  

                                                           
1 The National Center for Educational Statistics (NCES) reported that for the 2014-2015 school year, 51.8% of public 
school students were enrolled in free/reduced lunch programs. Also, the NCES reported that for the 2014-2015 school 
year, 48% of public school students were classified as minority (non-Caucasian) students. 
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Data Analyses and Results 

Standard scores were used for all data analyses. Raw scores were converted to standard scores with a 
mean of 300 and a standard deviation of 50. Data analyses and descriptive statistics were computed 
using the students’ standard scores. 

For most of the comparisons, paired comparison t-tests were used to determine if differences in 
pretest and post-test scores were significantly different. The comparisons were conducted for 
differences between the study HMH Into Math2020 pretest and the HMH Into Math2020 post-
test. The ≤.05 level of significance was used as the level at which differences would be considered 
statistically significant. 

In addition, effect size (Cohen’s d) was computed for each of the comparisons. This statistic 
provides an indication of the strength of the effect of the treatment regardless of the statistical 
significance. In addition to reporting the level considered to be substantively important, 
interpretations of effect sizes were calculated and can be interpreted using the following guidelines: 

.20 to .49 = small 

.50 to .79 = medium 

.80+ = large 

Grade 5 Results 

Table 3 shows that the average scores of the 38 grade 5 students participating in the study increased 
from pretesting to post testing at a statistically significant level.  

Table 3 
Grade 5 Total Group Paired Comparison t-test Results  

Pretest/Post-test Standard Score Comparisons  

 
 

Number   
Students 

Mean Standard 
Score SD  t-test Significance 

Effect 
Size 

Pretests 38 299 51.0 
11.168 ≤.0001 1.98 

Post-tests 38 390 39.8 
 

 
The total group of 38 grade 5 students was divided into two approximately equal sized groups based 
on their pretest scores. The 19 students scoring lowest on the pretest were considered lower 
achieving mathematics students while the 19 students scoring highest on the pretest were considered 
higher achieving mathematics students. 

Table 4 shows that both groups made statistically significant gains.. 
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Table 4 
Grade 5 Paired Comparison t-test Results  

High- and Low-Scoring Pretest Groups  

Test 
Number of  
Students 

Mean Standard 
Score SD  t-test Significance 

Effect 
Size 

Lower Scoring Group 

Pretest 18 264 21.2 
11.518 ≤0001 3.45 

Post-test 18 379 42.2 

Higher Scoring Group 

Pretest 18 334 48.0 
6.508 ≤0001 1.56 

Post-test 18 400 35.3 
 

 

Figure 1 provides a graphic representation of the gains achieved by the grade 5 students. The grade 5 
students increased their average scores by 91 standard score points. The lower achieving 
mathematics students increased their scores 115 standard score points while the higher achieving 
mathematics students increased their scores by 66 standard score points. 

Figure 1 
Grade 5 Pretest/Post-test Gain Comparison 

All Students, Low Pretest Students, High Pretest Students 
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Conclusions 

This study sought to determine the effectiveness of the HMH Into Math2020 mathematics program 
by comparing growth on reliable and valid pretests and post-tests. The study took place during a six-
week period of time during the 2018-2019 academic year and was carried out in the state of Florida 
and included one school and two grade 5 classes. 

Sixty-three percent of the student population of the research school were eligible for free or reduced-
price lunch programs. This compares to about 52% of the total U.S. population who are eligible for 
those programs. Two percent of the students in the research sample school were classified as non-
Caucasian. The national percentage of non-Caucasian students is about 48%. 

Two research questions guided the study and the conclusions: 

Research Question 1 

 Does the implementation of one module in HMH Into Math2020 program result in improved 
student mathematics achievement? 

Student mathematics growth for the grade 5 students was statistically significant. The effect sizes 
could be categorized as “large”. 

Research Question 2 

 Does the implementation of one module in HMH Into Math2020 lead to differential student 
achievement as a function of student ability level? 

 
Student mathematics growth for the high achieving and low achieving students was statistically 
significant. The effect sizes could be considered “large” for the lower pretest scoring group and the 
higher pretest scoring group. 

Based on this study, both research questions can be answered positively.  

 


