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Abstract

The researchers partnered with two Maryland school districts to conduct a randomized controlled study of the effectiveness of the Pathways to Freedom Electronic Field Trip (EFT), an online collection of interactive activities designed by Maryland Public Television.  The study was conducted in eighth grade social studies classes in 9 schools; 23 teachers and over 2200 students participated.  Participating students were given pre/post assessments that measured their knowledge about relevant subject matter.  We found that the effectiveness of the EFT depended on a teacher “learning curve.”  Overall, use of the EFT was associated with a small and statistically insignificant increase in student performance.  However, in classes where teachers had used the EFT before, there was a much larger and more significant positive effect.

Background

This research was done as part of ORC Macro’s external evaluation of Maryland Digital Schools (MDS), a partnership funded by a five-year Star Schools grant from the U.S. Department of Education (ED).  The partnership consists of Maryland Public Television (MPT), Johns Hopkins University’s Center for Technology in Education, and four Maryland school districts with a high proportion of disadvantaged students.  The goal of the MDS project is to help heterogeneous student populations meet higher educational standards through the use of digital resources and other broadcasting technologies.

One of the resources developed through this grant was a series of Electronic Field Trips (EFT), collections of interactive activities for elementary and middle school students focused on a single subject area and linked to state content standards.  MPT has developed EFTs for a number of subjects, including colonial history, Edgar Allen Poe, personal economics, and the environment.  The Pathways to Freedom EFT, which was the focus of this research study, addresses issues related to slavery and the Underground Railroad. 

As the evaluators of this grant, one of ORC Macro’s roles is to help the partners understand how EFTs can best be integrated into classroom teaching.  Educational leaders are increasingly making decisions based on research that has been conducted in schools, and are seeking reliable data on what programs and curricula are likely to be most effective with their students.  With this emphasis on “evidence-based education” (Whitehurst, 2002) has come an increased interest in randomized controlled trial (RCT) experiments as the most reliable way to evaluate the impact of a program or intervention.  With this in mind, ORC Macro integrated into its overall evaluation plan an RCT study to test the effectiveness of the Pathways to Freedom EFT at improving student social studies learning.  The methodology of this study, as well as a summary and discussion of findings, is provided in this report.
Methodology

Overview

This experimental study utilized a pre-/post-test control group design.  Nine schools were involved in the study; 23 eighth grade teachers participated, along with over 2200 of their students.  Each participating school was randomly assigned to either treatment or control group status.  This study was implemented in classrooms during teachers’ curricular units on slavery and the Underground Railroad.  Teachers in treatment schools integrated use of the EFT into their units, while those in control schools taught the units as they normally would.  All teachers were given a list of specific learning objectives to cover in their unit, in order to ensure that students in both groups had the same opportunity to learn the content.  These learning objectives were closely aligned both to the state content framework and to the social studies curricula of the two participating districts.  

Students’ understanding of slavery and the Underground Railroad was measured before and after this unit using a 20-question multiple-choice content assessment developed by the evaluators.  The difference between students’ pre- and post-test scores was used as a measure of how much they had learned over the course of the unit.

One of the two districts in which this study was implemented operates on a semester-based schedule; teachers cover the same curriculum twice during the year to two different sets of students.  As a result, in this district we were able to run two “waves” of the experiment.  Our goal in doing so was to test whether the effect of the EFT on student learning would increase as teachers became more familiar with the website.

Development and Validation of Content Assessment

Because the State of Maryland has no content test in this subject area, an important part of this study was the development of a valid way of assessing student knowledge and understanding of slavery and the Underground Railroad.  Using their own professional experience as classroom teachers, the evaluators began by creating a bank of potential multiple-choice assessment items that were aligned to the learning objectives that would be provided to the teachers.  

After the bank of potential items was complete, the evaluators convened a panel of content experts.  The experts were asked to look at each item and decide whether it was age-appropriate, well-written, and factually accurate.  They also judged whether each item tested important content about slavery and the Underground Railroad, or whether the information that was being assessed was irrelevant or peripheral.  Based on this feedback, the evaluators selected (and in some cases, refined) 20 of the questions that had been validated by the panel for use in the final version of the assessment.

Recruitment of Schools

In the late summer of 2003, the evaluators met with social studies coordinators in two Maryland districts to discuss the study and its goals.  In both cases, the coordinators were eager to have their teachers participate, primarily because of the training they would receive and because of the strong reputation that both Maryland Public Television and Johns Hopkins University have throughout the state.  

The social studies coordinators presented information about the study to social studies teachers during opening meetings for the 2003-2004 school year.  Teachers who were interested in participating contacted the coordinator in their district, who in turn forwarded their information to the ORC Macro evaluators.  For practical and methodological reasons, our goal was to have all of the 8th grade social studies teachers in a particular school participate, rather than having teachers scattered throughout a larger number of schools.  In all schools but one, all 8th grade social studies teachers participated; in the remaining school, 1 of 2 teachers participated.

Participant Teacher Training
A training was held in each participating district in November 2003.  Both treatment and control teachers attended a one-hour introduction at which they learned about the study and their roles, were given instructions, and received the list of learning objectives that they were to cover with their students.  Control teachers were then dismissed, and treatment teachers received a two-hour training on how to use the EFT with their students.  At this training, they were allowed to explore the site and were introduced to a number of lesson plans that they could use in their classes.  Control teachers were given the option of receiving EFT training at the conclusion of the study.

Classroom Implementation
When developing our experimental methodology, one of our goals was to make sure that the implementation of the study was thoroughly integrated into teachers’ normal curricula.  Numerous studies (e.g., Kulik, 2003 and CEO Forum, 2001) have shown that technology has the greatest impact on student learning when it is integrated into the curriculum, rather than used as an “add-on activity.”  For this reason, we had teachers implement the study in their classrooms at the point in the year when they normally covered topics related to slavery and the Underground Railroad.   Several measures were put in place to ensure that students had equal exposure to the content that would be tested on the assessments.  For example, teachers were required to cover a specified list of learning objectives with their students.  In addition, all teachers’ units were required to be at least six 45-minute periods long.

Other Data Collection
In addition to student assessment scores, the evaluators collected various forms of implementation data from all participating teachers.   The information that was collected included student attendance records for the dates during which the study was implemented, as well as a “daily implementation log” that teachers filled out for each of their classes.  This log asked teachers for a detailed description of what they did in their classes each day, including (for treatment teachers) how they used the EFT with their students.  At the end of the first wave, teachers were also required to complete a set of reflection questions that asked for their feedback about both the website and the study design.  

“Second Wave” of Study

One of the two participating districts employed a semester-based curriculum; in the second semester, all social studies teachers taught the same curriculum to different students.  In this district, therefore, we were able to conduct a second wave of the study.  Six of the 10 participating teachers from the district participated—3 from the treatment group and 3 from the control group.
  The design of the second wave was essentially the same as the first; teachers were given the same learning objectives to cover in their units on slavery and the Underground Railroad, and treatment teachers integrated use of the EFT into their unit while control teachers did not.  In order to minimize the workload for participants, only test scores and attendance logs were collected in this wave of the study; no other implementation data was required from teachers.  

Table 1 provides a timeline of the entire study, including both waves.

Table 1: Timeline of Pathways to Freedom EFT Experimental Study

	Dates
	Activities

	June – August 2003
	Planning for RCT study

	August 2003
	Meetings with districts

	Late August – Early September 2003
	Recruitment of schools

	August – October 2003
	Development and validation of content assessment

	Early November 2003
	Trainings for participants

	Mid-November 2003 
	Administration of pre-tests (first wave)

	Mid-November 2003 to January 2004
	Implementation of study in schools/Administration of post-tests (first wave)

	Late March – Early April 2004
	Administration of pre-tests (second wave)

	April – May 2004
	Implementation of study in schools/Administration of post-tests (second wave)


Description of Sample

Sample of Schools

This experiment was conducted in nine schools in two Maryland districts. As Table 2 shows, these schools are very demographically diverse.  The percentage of non-white students ranges from 5% (Schools E and H) to 68% (School A), and the percentage of students who receive free or reduced-price meals through the National School Lunch Program (a school’s “FARMs rate”) ranges from 4% (Schools D and G) to 49% (School B).  Because of this diversity, before schools were randomized into treatment and control groups they were first placed in categories on the basis of standardized test scores and FARMs rates.  They were then randomized within each category to ensure comparability between the treatment and control groups.  

Sample of Teachers

Twenty-three 8th grade social studies teachers at the nine participating schools participated in the study.  Some background data from these teachers is summarized in Table 3.  Based on this data, there does not seem to be a substantial difference between the treatment and control teachers.  The control group has more experience and higher levels of certification, but only by a very small margin.

Four of the 12 treatment teachers had used the Pathways EFT with students in previous years.  Two of them used the EFT as part of a pilot study conducted by the evaluators, and two others used it on their own with students.  None of the control teachers had used the EFT with students before.

Table 2: Background Information on Participating Schools

	 
	
	American Indian/

Alaskan Native
	Asian
	African-American
	White
	Hispanic
	Total Enrollment
	FARMs Rate

	LEA #1
	School A
	0.5%
	3.4%
	61.8%
	31.8%
	2.5%
	1,043
	37.0%

	
	School B
	0.8%
	2.3%
	59.5%
	34.6%
	2.8%
	864
	48.9%

	
	School C
	0.2%
	8.7%
	5.8%
	83.6%
	1.6%
	1,044
	5.2%

	
	School D
	0.1%
	1.4%
	3.6%
	93.7%
	1.2%
	1,035
	4.1%

	
	
	
	
	
	
	
	
	

	LEA #2
	School E
	0.2%
	1.0%
	1.1%
	95.4%
	2.3%
	976
	5.7%

	
	School F
	0.6%
	4.4%
	14.0%
	76.4%
	4.5%
	883
	15.4%

	
	School G
	0.1%
	2.6%
	3.1%
	91.7%
	2.6%
	1,049
	3.8%

	
	School H
	0.0%
	1.3%
	1.9%
	95.4%
	1.3%
	898
	7.7%

	
	School I
	0.1%
	4.9%
	35.7%
	46.3%
	13.0%
	863
	42.8%


Table 3: Background Data on Participating Teachers

	
	Total

N=23
	Treatment

N=12
	Control

N=11

	Mean # of Years Teaching
	13
	12
	13

	Mean # of Years Teaching 8th Grade
	7
	6
	9

	Teaching Certificate
	
	
	

	Provisional
	0 (0%)
	0 (0%)
	0 (0%)

	Standard
	8 (35%)
	5 (42%)
	3 (27%)

	Advanced
	15 (65%)
	7 (58%)
	8 (73%)

	Highest Degree Completed
	
	
	

	Bachelor’s
	7 (30%)
	4 (33%)
	3 (27%)

	Master’s
	15 (65%)
	7 (58%)
	8 (73%)

	Doctorate
	1 (4%)
	1 (8%)
	0 (0%)


Sample of Students (First Wave)

1,924 students took the pre-test for the first wave of the study, and 1,911 took the post-test.  A total of 1,857 students took both the pre- and post-tests. Table 4 shows the gender and ethnicity of the participants.  While our randomization process resulted in even gender distributions between the two groups, the treatment group had a slightly larger percentage of African-American students and a smaller percentage of white students than the control group.  This disparity could potentially affect comparisons between the two groups, and was therefore controlled for in our final analysis of the student data.
Table 4: Background Data on Participating Students (First Wave Only)

	
	Total

N=1857

	Treatment

N=971
	Control

N=886

	Gender
	
	
	

	Male
	898 (48%)
	471 (49%)
	427 (48%)

	Female
	958 (52%)
	499 (51%)
	459 (52%)

	Ethnicity
	
	
	

	African-American
	333 (18%)
	208 (21%)
	125 (14%)

	Hispanic
	32 (2%)
	16 (2%)
	16 (2%)

	White
	1254 (68%)
	595 (61%)
	659 (74%)

	Multiracial
	125 (7%)
	81 (8%)
	44 (5%)

	Other
	113 (6%)
	71 (7%)
	42 (5%)


Results

Analysis of First Wave Data

Table 5 shows students’ mean scores on the pre-test and post-test, as well as their mean change scores.  Students in treatment schools began at a lower starting point on the pre-test and ended lower on the post-test, although they had slightly higher change scores (3.6 vs. 3.5).  This difference in change scores was not statistically significant [t(1855)=1.56, p=.118].  When taken as a whole, therefore, student change scores imply that the EFT did not have a significant impact on student learning.

Table 5: Student Mean (Standard Deviation) Pre-test, Post-test, and Change Score
 
	
	Overall
	Treatment
	Control

	
	n = 1857

	n = 971
	n = 886

	Pre-Test
	12.2 (3.6)
	12.0 (3.6)
	12.4 (3.6)

	Post-Test
	15.7 (3.1)
	15.6 (3.3)
	15.9 (2.9)

	Change Score
	3.6 (3.1)
	3.6 (3.1)
	3.5 (3.2)


However, an interesting pattern emerges when teachers’ levels of experience with the EFT are taken into account (Table 6).  Among the four treatment teachers who had used the EFT previously, the average student change score was 4.1, which was significantly higher than the control change score of 3.5 [t(1338)=3.71, p<.001].  Among “novice” EFT users in the treatment group, the average student change score was 3.3.  This was slightly lower than that in the control group, although not by a significant margin [t(1401)=0.96, p=.36].  

Table 6: Student Mean (Standard Deviation) Pre-test, Post-test, and Change Scores—

Disaggregated by Teacher Experience with EFT (Number of Questions Correct on a 20-Question Test)

	
	Treatment 

(Exp. EFT Users)
	Treatment 

(Novice EFT Users)
	Control

	
	n = 454
	n = 517
	n = 886

	Pre-Test
	12.2 (3.4)
	11.8 (3.7)
	12.4 (3.6)

	Post-Test
	16.3 (3.1)
	15.1 (3.4)
	15.9 (2.9)

	Change Score
	4.1 (3.1)
	3.3 (3.0)
	3.5 (3.2)


The analyses above are based on independent t-tests between change scores, which look only at variation on the student level.  However, these tests make a number of assumptions (such as independence of student score variances) that may be untrue in situations where students are nested within classes and schools (Raudenbush and Bryk, 2002).  For this reason, the evaluators conducted a second analysis of the same data using hierarchical linear modeling (HLM) techniques.  

The HLM analysis confirmed our initial conclusions (Table 7).  EFT use by teachers who had not used it previously is associated with a negative effect on student learning—an effect which is statistically significant in this analysis (γ01=-2.00, p=.01).  However, EFT use by teachers who had used it before is associated with a significant positive effect (γ02=1.77, p=.03).  Both of these effects are large and practically significant (effect sizes of –1.61 and 1.43, respectively).

	Table 7: Results of a Two-Level HLM Analysis of Program Effects, by 23 Teachers:

	Estimation of Fixed Effects (Intercept and Slope Coefficients)



	 
	 Effect
	Coeff.
	SE
	t
	df
	p
	Effect Size (ES)g

	INTERCEPT, β0
	
	
	
	
	
	
	

	Average Change Score
	  γ00
	3.26
	0.22
	14.85
	18
	0.00
	

	EFT - First Time Usersa,e
	  γ01
	-2.00
	0.66
	-3.03
	18
	0.01
	-1.61

	EFT - Experienced Usersb,e
	  γ02
	1.77
	0.77
	2.30
	18
	0.03
	1.43

	More than 35% Minorityc,e
	  γ03
	1.18
	0.33
	3.56
	18
	0.00
	0.95

	Class Pretest Scored,e
	  γ04
	-0.41
	0.09
	-2.97
	18
	0.01
	-0.33

	
	
	
	
	
	
	
	

	SLOPE, β1
	
	
	
	
	
	
	

	Pretest Scoref 
	  γ10
	-0.45
	0.03
	-14.95
	20
	0.00
	

	EFT - First Time Usersa,e
	  γ11
	0.25
	0.09
	2.81
	20
	0.01
	0.12

	EFT - Experienced Usersb,e
	  γ12
	-0.10
	0.10
	-0.99
	20
	0.34
	-0.05

	a  First time users have a value of .5; experienced users have a value of 0; control group has a value of -.5.

b  Experienced users have a value of .5; first time users have a value of 0; control group has a value of -.5.

c  Classes with a minority composition greater than 35% have a value of 1; other classes have a value of 0.  In this context, the term “minority” refers to African-American and Hispanic students.

d  This is the average pretest score for all students in the class.

e  Grand mean centered.

f  Group mean centered.

g  Effect sizes measure the practical significance of a difference.  In this analysis, effect size difference of .1, .3, and .5 correspond to small, medium and large effects, respectively.


Table 7 also illustrates two other important points.  First, the fact that γ03 is positive and statistically significant means that teachers whose students were more than 35% African-American or Hispanic had higher average change scores than those that taught fewer minority students.  This is likely explained by the fact that the subject matter that was being studied during this unit (slavery and the Underground Railroad) might be of particular interest to minority students.  This may have led to increased engagement in class among these students, which could explain their higher change scores.

Second, the fact that both γ04 and γ10 are negative and statistically significant reflects the fact that there was a small ceiling effect associated with the content assessment in this study.  For this reason, change scores and pre-test scores were negatively correlated—that is, students with higher pretest scores tended to have lower change scores, because for some there was not enough room to improve at the top of the 20-point scale.  The implication is that change scores between students or groups of students in this study cannot be meaningfully compared unless pre-test scores are controlled for, as they are in Table 7.

Finally, we should note that through our HLM analysis we found that a number of student- and teacher-level variables have little or no effect on student change scores.  These variables include student gender, teacher certification level, and the length of time teachers spent on their unit on slavery and the Underground Railroad.
Analysis of Second Wave Data

From our results in the first wave of the study, we tentatively concluded that classroom EFT use has a positive impact on student learning when teachers are experienced using the site and familiar with its resources.  This conclusion was based on the comparison described above between the four treatment teachers who had used the EFT previously and the eight “EFT novice” teachers who had not.  However, teachers were not randomized into these two groups.  Therefore, the fact that four teachers had used the EFT previously might imply that they are more motivated to seek out new resources than other teachers, or that they are more comfortable using technology.  If this is the case, then the fact that their students’ change scores are higher could be a result of the characteristics of these individual teachers, rather than their use of the EFT.

For this reason, we used the data from the second wave to further test whether increased teacher familiarity with the EFT increased its effectiveness.  Since the second wave represented the second time that the teachers in this sample were using the EFT with students
, our hypothesis was that the difference between their gain scores and those of the control group would be higher in the second semester than in the first semester—in other words, that use of the EFT would have a larger positive effect on student learning than it had in the first semester.

This analysis was limited to the six teachers who participated in both waves.  Table 8 shows that the student samples for the two waves were fairly comparable in terms of gender and ethnicity.

Table 8: Background Information on Participating Students

	
	First Semester

N=414
	Second Semester

N=432


	Gender
	
	

	Male
	192 (46%)
	206 (51%)

	Female
	222 (54%)
	201 (49%)

	Ethnicity
	
	

	African-American
	21 (5%)
	18 (4%)

	Hispanic
	8 (2%)
	15 (4%)

	White
	336 (82%)
	338 (82%)

	Multiracial
	23 (6%)
	24 (6%)

	Other
	26 (6%)
	16 (4%)


Table 9 shows the test scores from the two semesters, broken down by treatment and control groups.  The change score in the treatment group was 0.9 points higher than in the control group in the first semester, and 1.2 points higher in the second semester.  In this sample of teachers, the difference in change score between treatment and control groups was significant in both the first semester (t(412)=3.34, p=.001) and the second semester (t(378)=4.21, p<.001).  

Table 9: Student Mean (Standard Deviation) Pre-test, Post-test, and Change Scores—Disaggregated by Semester and Treatment/Control 

	
	First Semester
	Second Semester

	
	Treatment
	Control
	Treatment
	Control

	
	n = 224
	n = 190
	n = 233
	n = 199

	Pre-Test
	12.5 (3.7)
	13.9 (3.3)
	13.7 (3.6)
	12.6 (3.7)

	Post-Test
	15.4 (3.2)
	15.9 (3.1)
	16.5 (2.9)
	14.2 (3.9)

	Change Score
	3.0 (3.0)
	2.1 (2.6)
	2.8 (2.7)
	1.6 (3.3)


However, in order to test whether the use of the EFT was more effective in the second semester, we must control for differences in pre-test scores.  The pre-test scores were very different in the four groups in Table 9, and as the HLM analysis showed, student pre-test scores are negatively correlated with change scores due to a ceiling effect on our assessment. We therefore conducted a regression analysis on the data.  The dependent variable we used was students’ change scores, and we included the following predictor variables:

· Pre-test scores: As described above, student pre-test scores had to be controlled for because they were correlated with change scores.

· Treatment: This was a dummy variable—1 for students in treatment classes, and 0 for students in control classes.  It was included to measure the effect of EFT use, regardless of semester.

· Semester: Again, this was a dummy variable—1 for students who participated in the study during the second semester, and 0 for those who participated in the first semester.  This variable was included to control for the fact that all teachers, not just treatment teachers, were implementing this unit for the second time in the year.  Therefore, one might expect that student learning, and therefore their change scores, would be greater in the second semester.

· Treatment x Semester: This interaction dummy variable was 1 for students who were in treatment classes and participated in the second semester, and 0 for all other students.  The coefficient for this interaction variable in the regression analysis represents the differential effect of EFT use in the second semester compared to the first.  In other words, this coefficient is a measure of how much more or less effective the EFT becomes with increased use by a teacher.

Table 10 shows the results of this regression.  As expected based on other analyses (such as that shown in Table 5), the effect of EFT use in general was small and not statistically significant (b=.344, p=.169).  However, our hypothesis was confirmed—the fact that the coefficient of the interaction variable was statistically significant and positive (b=1.319, p<.001) indicates that EFT use had a more positive effect on student learning during the second semester than it did in the first semester.  In combination with the results from our HLM analysis on first wave data, this provides powerful evidence that the effectiveness of the EFT increases as teachers become more familiar with it.

Table 10: Results of Regression of Change Score on Pretest Score, Treatment, Semester, and Interaction of Treatment and Semester

	Independent Variable
	b
	p

	Pretest Score
	-.402
	<.001

	Treatment
	.344 
	.169

	Semester
	-.972 
	<.001

	Treatment x Semester
	1.319 
	<.001

	Constant
	7.640 
	<.001


R2 = .276

n = 846

In order to measure the effect of EFT use among students in the second wave only, we conducted a regression of change score on pretest score and treatment status (Table 11).  This analysis showed that within this cohort of students, the positive effect of the EFT was particularly high.  Based on the results of the regression, a student in the control group with a pre-test score equal to the second semester average (13.2) would have a change score of [6.607+(-.397)*13.2] = 1.37.  A student in the treatment group with the same average pre-test score (13.2) would have a change score of [6.607+(-.397)*13.2+1.658] = 3.03, or 1.66 points higher.  In other words, use of the EFT in the second semester resulted in a change score that was 121% higher than that of students in the control group.
Table 11: Results of Regression of Second Semester Change Scores on Pretest Score and Treatment

	Independent Variable
	b
	p

	Pretest Score
	-.397
	<.001

	Treatment
	1.658 
	<.001

	Constant
	6.607 
	<.001


R2 = .265

n = 432

Discussion

From the results described above, we conclude that the effectiveness of the EFT depends on a teacher “learning curve.”  When teachers use the EFT for the first time, there is a period during which they are still learning what the site has to offer and how to best make use of its resources with their students.  As a result, their students may get limited benefits from using the site’s resources.  After this initial learning period, however, teachers become more comfortable using the EFT and have a better sense of how to effectively integrate it into their lessons.  At that point, their students begin to experience a large, positive, and statistically significant benefit from using the EFT.  

Teachers’ responses to reflection questions at the end of the first wave of the study reinforce the importance of this “learning curve” effect.  Some novice EFT users noted that they did not fully understand the website’s capabilities when they began using it in their classes, and that they were sometimes unable to answer student questions because they didn’t understand the resource well enough themselves.  Teachers that had used the EFT before, on the other hand, showed a deeper understanding of its resources and had a generally smoother experience working with the site. 

These findings confirm a commonly held perception among teachers and administrators—that learning to integrate a new technology into their classrooms can be difficult and unsettling for teachers at first, and that students do not always immediately benefit.  This idea has also been explored by other evaluators. Means and Olsen (1997), for example, have found that teachers need time to experiment with technology if they are to use it successfully in their classrooms.  Our study reinforces the importance of professional development if technology integration is to be effective.  For example, if treatment teachers had received more than two hours of training with the website, the learning curve that novice EFT users experienced might have been diminished.  

Another implication of these results for educational leaders and evaluators is that technology initiatives often cannot be effectively evaluated over a period of just one year.  Our findings suggest that benefits of technology integration appear over time, as teachers become more and more comfortable with new tools and resources.  Educators who try to measure the educational impact of a new technology initiative over too short a time frame, therefore, run the risk of concluding prematurely that an intervention does not work.
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� Because the second wave was added to the study design after teachers agreed to be a part of the project, participation during the second semester was optional.


� Ethnicity figures are from Sept. 2003; the most recent FARMs data is from Sept. 2002.


� One student did not provide his or her gender; therefore the total of male and female students in the “overall” and “treatment” columns do not equal the sample size provided.


� Both the pre-test and post-test scores represent the number of questions correct on a 20-question test.


� Sample sizes in tables in this section of the report represent the number of students who took both the pre- and post-tests.


� The authors wish to thank Dr. Clare Von Secker for her assistance with the multilevel analysis for this study.


� One of the 3 treatment teachers involved in the second wave of the study had used the EFT with students during a previous year, so strictly speaking she was using the resource for the third time, not the second time.  However, our hypothesis remained the same—that this teacher would still have become more comfortable using the EFT over the course of the year, so the resource’s effectiveness would increase.


� A total of 432 students participated in the second semester.  However, 25 did not provide their gender, and 21 did not provide their ethnicity.  Therefore, the numbers in the second column do not total 432.





Funding for the research described in this report comes from the Maryland Digital Schools project under the Star Schools program at the U.S. Department of Education (#R203F000033-03).
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