Educational Research

|nst|tuteofAmer|ca

An aﬁ‘lllate of Beck Evaluation & Testlng Associates, Inc.

A STUDY OF THE INSTRUCTIONAL EFFECTIVENESS OF

Holt McDougal Chemistry2012©
Report Number 427

July 2012

Advisory Board:

Michael Beck, President
Beck Evaluation & Testing Associates, Inc.

Jennifer M. Conner, Assistant Professdiana
University

Keith Cruse, Former Managing Directeas
Assessment Program




Contents

AB S T R A C T .ttt e e e e et b ettt e e et e e e e e e e bbb bttt e et aaaa e s 2
OVErVIEW OF the STUAY ......cooiiiiiiiiieeeet ettt e e e e e e e e e e e e ee e e e e eeeeeeeenannes 3
RESEAICH QUESTIONS .. ...t i e+ttt e et e e e e e e e e e e e e anr e e e eeenanas 3
DeSigN Of the STUAY .....uueeii e 3
[ (o T=Tod a2 7= Tod (o [ {0 11 T 4
Timeline and Program USE ...........oiio oo ceeeeetesiisssseseeeeeeaesesseessssssensnnsesssnnnnns 4
Description of the Research Sample ........ o oo 4
Description of the ASSESSMENL.........ccoii i e 5
DAta ANGIYSES ...ttt e e e e e e e e e e e e e e e e et e aeeeerrrrranaa 6
Data ReSUItS and ANAIYSES ... ... it 7
Total Group ANAIYSIS ....cooi i eeeeme e a e 7
Higher and Lower Scoring STUdENTS ..........uceeeeeiiieeeeiiiiicie s e e e e e e e e eeeeeeee e 8
CONCIUSIONS ...ttt ettt ettt et e e e e e e e e e e eeb bbb e b b e e e e e e e e eaaaeeeas 10

Educational Research Institute of America Pagel



ABSTRACT

To help secondary school students develop bettavleuge and analysis skills and
strategies about Chemistigpughton Mifflin Harcourthas publishediolt McDougal
Modern Chemistry ©2012 Chemistry is a hands-on, problem solving subjeat.that
reason, th&odern Chemistryprogram includes multiple sample problems in each
chapter to help reinforce a consistent 4-step prakdolving process which helps
students clearly see each step of a similar prolitthey will practice on their own.
Students learn tAnalyze Plan, andSolveproblems an€heck Their Work

In order to evaluatelolt McDougal Modern Chemistry ©2012Houghton Mifflin

Harcourt contracted with the Educational Reseanshtute of America (ERIA) to

conduct a full academic year study to test thecéiffeness of the program. The study was
conducted during the 2011/2012 academic year.

A test was developed to assess students’ undenstpikehowledge, analysis skills and
strategies in chemistry. Th#olt McDougal Modern Chemistry©2012orogram had not
been previously used in the schools by any classes

The results showed that thi®lt McDougal Modern Chemistry©201Zlasses made
statistically significant gains over the courselt@ academic year. These strong gains
were made equally strong regardless of genderiogtyror school attended. The results
also showed thelolt McDougal Modern Chemistry©2012program proved equally
effective with both higher and lower pretest scgstudents.
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Overview of the Study

This report describes an academic year study ceaduc determine the impact of the
Holt McDougal Modern Chemistry ©201program for high school students. For the
full academic year the entire program was the prynrastructional program in all
classes.

Research Questions
The following research questions guided the desfghe study and the data analyses:

1. IsHolt McDougal Modern Chemistry©2012effective in improving the
skills and knowledge of high school students relgasiof gender, ethnic
background, or school attended?

2. IsHolt McDougal Modern Chemistry ©2012ffective in improving skills
and knowledge of lower performing as well as highenforming high school
students?

Design of the Study

The program’s efficacy was evaluated using a piigiesttest design. The study took
place during the 2011/2012 academic year. All efstudents in the study were enrolled
in grades 11 and 12. A total of eight differentctears in three different schools across
two states were included in the study. The studi fmace over the entire academic year.

During the first two weeks of instruction, studewesre administered a comprehensive
test designed to cover the content ofttodt McDougal Modern Chemistry©2012
program. A similar posttest was used at the ertlettudy. Pretest and post-test
administration was under the direction of the ciags teacher. All tests were returned to
ERIA for scoring and analyses.
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Project Background

The following focus for the program, as put forghthe publisher, highlights the
importance of a research/best practices basedgnogr

Holt McDougal Modern Chemistry©2012presents a balanced approach to
conceptual and problem-solving instruction. Manypiovements have been made
through a newly designed student book to make cignmnore accessible to
more students than ever. The content has been etiwarid organized around
main ideas. Strategic vocabulary has been highéightritical thinking questions
have been added, and reading Check for Understgnglirestions are included to
test student comprehension. Additionally, key féasbave been highlighted to
help students focus on the key parts of the formuotathe unknown variable in
the sample problems has been highlighted and auded throughout the book
helping students' further focus on the problemisglyrocess as they solve the
practice problems.

Timeline and Program Use

The teachers usddolt McDougal Modern Chemistry©201% text as their primary
instructional program. The teachers reported ugiegorogram for an average of 3 days
per week for an average of 35 minutes per day theentire school year. Pretests were
administered at the end of September, 2011 andestsivere administered the middle of
June, 2012.

Description of the Research Sample

The study included a total of 671 grade 11 andtd@ents for whom matched pretests
and post-tests were available. There were thréerdift schools in two different states
and a total of 8 chemistry teachers included instinely. One school was located in the
Midwest and two were located in the West.

Table 1 provides the demographic characteristitk@tchools included in the study. It
is important to note that the school data doegprmtide a description of the make-up of
the classes that participated in the study. Howelerdata does provide a general
description of the schools and, thereby, an eséirohthe make-up of the classes
included in the study.
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Table 1

Demographic Characteristics
of the Schools Included in the Study

% Free/Reduced % Special

Location | Grades | Enrollment | % Minority Lunch Education
Suburban | 09-12 1820 31% 24% N/A
Suburban | 09-12 1970 31% 30% N/A
3 | Urban 09-12 3432 58% 7% 5%
AVERAGES 2407 40% 20% 5%

Description of the Assessment

The pretest and posttest used in the study werelalgad to assess standards-based
Chemistry topics across all of the program chap®ased on these standards a 45 item
multiple-choice assessment test was developediftgos the skills, strategies, and
knowledge necessary for effective understandingredmistry.

Table 2 provides the statistical results for theiistration of the pretest and the post-
test. The KR 20 reliabilities for the post-testdigate the test was reliable for arriving at
decisions regarding the achievement of the studentdhom the tests were administered.

The pretest reliability is a bit low. However, sinthe content of the test covered material
which the students had not yet been taught, thebikly would be expected to be lower
due to the amount of guessing expected.

Table 2
Pretest and Post-Test Test Statistics
Test Reliability* SEM**
Pretest .55 3.0
Post-test .75 2.9

*Reliability computed using the Kuder-Richardsonf@inula.

** SEM is the Standard Error of Measurement.
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Data Analyses

Standard scores were developed in order to pravidere normal distribution of scores.
The standard scores were a linear transformatidheofaw scores. A mean raw score
was translated to a mean standard score of 30€harstandard deviation of the raw
scores was translated to 50. Standard scores amaused for the statistical analyses.

Data analyses and descriptive statistics were ctaddor the standard scores from the
standards based Chemisttgsessments. TRe05 level of significance was used as the
level at which increases would be considered izl significant for all of the
statistical tests.

The following statistical analyses were conducteddmpare students’ pretest scores to
posttest scores:

» A paired comparisotitest was used to compare the pretest mean stascianes
with the posttest mean standard scores for alkesiisd

» Arepeated measures analysis of variance was asetérmine if gender, racial
background or particular school site influencedgs#post-test differences.

* The students were split into two groups based etept scores. Paired
comparisort-tests were used with the group that scored highdrthe group that
scored lower on the pretest to determine if th@mm was equally effective with
lower performers and higher performers.

An effect-size analysis was computed for each efghired-tests. Cohen’d statistic
was used to determine the effect size. This stapsbvides an indication of thetrength
of the effect of the treatment regardless of thésttcal significance. Cohentsstatistic
is interpreted as follows:

.2 = small effect
.5 = medium effect
.8 = large effect
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Data Results and Analyses

Total Group Analysis

A paired omparisort-test was conducted to determine if the differeinoen pretest
standard scores to posttest standard scores wigtictiily significant. For this analysis,
researchers were able to match the pretest antkgiostores for 667 students. Table 3
shows that the average standard score on the ppnete77, and the average standard
score on the posttest was 323. The increase wiasistdly significant £€.0001). The
effect size was large.

Table 3
Paired Comparisont-test Results
Pretest/Posttest Comparison of Standards Scores
for Three Schools

Number Mean Standard Effect
Test Students Score SD t-test | Significance| Size
Pretest 667 277.3 38.1
26.855 <.0001 1.02
Posttest 667 322.8 50.2

A Repeated Measures Analysis of Variance (ANOVA}wanducted to assesses if
ethnicity, gender, or school had a significant effen the gains from pretesting to post-
testing. The results showed that students’ ethn@d no significant effecE((3, 658) =
.849,p = .467) and neither did students’ gendg3(658) =.654p = .581). However,
there was a significant effect for schob(Z,658) = 13.507p = .0001).

Table 4
Paired Comparisont-test Results

Pretest/Posttest Comparison of Standards Scores
for Three Schools

Number Mean Standard Effect
Test Students Score SD t-test | Significance| Size
School 1
Pretest 168 264.3 30.2
10.979 <.0001 1.00
Posttest 168 297.7 35.6
School 2
Pretest 220 253.2 28.4
14.136 <.0001 1.15
Posttest 220 294.7 42.0
School 3
Pretest 279 304.0 31.8
21.173 <.0001 1.59
Posttest 279 360.0 38.5
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To examine the school effect a paired comparigesttwas computed and the results are
shown in Table 4. Analyses indicated that stud&ota all three schools made

significant gains£.0001) and the effect size was large at each dite.dlfference is that
School 3 had pretests that were significantly highan the other two schools. This
growth from pretest to posttest for students fréin3 achools is depicted in Figure 1.

Figure 1
Comparison of Gain Scores for Three Schools Includkin the Study
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Higher and Lower Scoring Students

An additional analysis was conducted to deternfiséudents who scored lower on the
pretest made gains as great as those studentscatemihigher on the pretest. For this
analysis students were ranked in order on the lbasieir pretest standard scores. The
group of 667 students was divided into two group332 and 333 students. The first
group included those students who scored loweheiptetest with a mean of 246 with
scores ranging from 177 to 272. The higher scagnogip scored an average standard
score on the pretest of 308 with scores ranging 232 to 385.

Pretest-to-posttest comparisons are shown in Tafde the lower and higher pretest
scoring students. Scores were analyzed using adaimparisot-test to determine if
both groups made significant gains.

For both the higher and the lower scoring group,a¥erage scores increased. The
increase for both groups was statistically sigatfic.0001). The effect size for both
groups was large.
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Table 5
Paired Comparisont-test Results for Pretest/Posttest Standard Scores

for the High- and Low-Scoring Pretest Groups
Test Number of| Mean Standard Effect
Test | Form Students | Score SD | t-test [ Significance| Size
Lower Scoring Group
Total | Pretest 333 246.1 19(6
21.309| <.0001 1.54
Total | Posttest 333 297.2 4216
Higher Scoring Group
Total | Pretest 334 308.3 2410
16.926| <.0001 1.13
Total | Posttest 334 348.2 43|8

Figure 2 provides a pretest-to-posttest comparddhe standard scores of lower and
higher scoring pretest students. Both groups ise@aheir scores about the same.

Figure 2
Standard Score Increases for Lower and Higher Pret Score Students
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Conclusions

This study sought to determine the effectivenedsdatf McDougal Modern Chemistry
©2012 a high school chemistry program publishedHoughton Mifflin Harcourt The
study was carried out with Grade 11 and 12 cheyngdfisses across three schools and
two states. The teachers were using the programhédiirst time and received no special
instruction in using the program.

Two research questions guided the study:

Question 1:Is Holt McDougal Modern Chemistry©2012effective in improving the
skills and knowledge of high school students inngiséry regardless of gender, ethnic
background, or school attended?

A test designed to assess the knowledge, skiltsaaalytic skills in Chemistry was
developed to assess students at the beginningnahof @cademic year tryout of the
program. Statistical analyses of students’ scdnes/ed that the students increased their
scores statistically significantly on the assesdmEme effect size was large.

No differences were seen in the pretest/post-tesedifferences for male and female
students. Both groups made statistically significains and the effect size for both the
male and female groups was large.

No differences were seen in the pretest/post-tesedifferences for the three ethnic
groups identified. All three groups made statistycsignificant gains and the effect size
for each group was large.

Question 2:Is Holt McDougal Modern Chemistry©2012effective in improving
students’ skills and knowledge in chemistry of lowerforming as well as higher
performing high school students?

Statistical analyses showed that for both the |lcaver higher pretest scoring students the
increases were statistically significant. For bgithups the effect size was large.

On the basis of this study, both research questiande answered positively.

* The Holt McDougal Modern Chemistrp2012textbook program is very
effective in improving the chemistry skills and kmtedge of high school
students. Gains were very strong and positive religgs of gender, ethnicity,
and school attended.

* The Holt McDougal Modern Chemistrp2012textbook program is very
effective in improving skills and knowledge in Chestry of lower performing
as well as higher performing high school students.
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