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ED PACE Final Report

Findings from the Impact and Implementation Studies

Submitted by ROCKMAN ET AL

OVERVIEW

The Educational Development for Planning and Conducting Evaluations (ED PACE) Project was a
partnership between the West Virginia Department of Education and ROCKMAN ET AL, undertaken to design,
conduct, and disseminate research that could be used within and beyond the state as a model for studying
technology interventions in education. Funding for the three-year project came from the U.S. Department of
Education, which awarded grants to nine states in support of research on the impact of technology-enhanced
programs on student achievement. The State Educational Technology Directors Association (SETDA)
provided networking services to ED PACE and other state projects, to highlight research methods and
strategies and disseminate findings.

The focus of the ED PACE research, conducted by ROCKMAN ET AL from October 2003 through October
2006, was the implementation and impact of West Virginia’s Virtual School Spanish program. This
nationally recognized program was created in response to a mandate from the West Virginia Board of
Education (Policy 2510) requiring all counties to offer two years of foreign language to middle-school
students. West Virginia faces a serious shortage of licensed Spanish teachers, and online courses offered an
attractive alternative, one that would give seventh and eighth graders the opportunity to earn a year’s credit
in Spanish by completing 1A and 1B courses, and help middle schools, especially those in remote rural
areas, meet the state mandate.

To develop the online Spanish courses, the West Virginia Virtual School, created in 2000 by state legislation
to deliver high-quality instruction to all students regardless of their location, partnered with the Florida
Virtual School. Like West Virginia’s other middle-school language programs, the Virtual School Spanish
program divides the Spanish 1 curriculum into two years (1A and 1B). In a further effort to meet the learning
needs of seventh and eighth graders, the program uses a blended or hybrid delivery model that combines face-
to-face and virtual instruction and both paper and web-based activities.
Instruction is provided by a three-member team—a lead teacher (a certified
Spanish teacher), responsible for the design and delivery of the daily lesson
plan and a weekly meeting with each class via phone; an adjunct teacher (also
a certified Spanish teacher), who provides content-related feedback, via email
and voicemail, and grades students’ tests and products; and a classroom
facilitator (a certified teacher, but not a Spanish teacher), who guides students
on site to ensure that they stay on task and complete assignments on time. The
technology-rich course also includes electronic communication, not only
between the instructional team and students but also between student “virtual
amigos,” and web-based voice or WIMBA tools that aid instruction, assessment, and interaction.

The overall goals of the ED PACE research on the Virtual School Spanish program were:
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1) to provide empirical data on student achievement in the Virtual School Spanish program using a quasi-
experimental design and both formative and summative measures, and

2) to develop a framework for scientifically-based research that builds state capacity to assess the impact
of technology programs.

The impact or summative research was designed to measure students’ Spanish proficiency and their overall
performance on the state’s standardized achievement tests. The implementation or formative study provided
contextual information for that research and a comprehensive picture of implementation statewide. During
Year 1, ROCKMAN ET AL developed survey instruments to collect implementation data about, made exploratory
visits to 1A and 1B classrooms in 26 of the 27 virtual sites around the state and a sample of comparison face-
to-face sites, and developed a Spanish outcome measure to assess the Spanish language proficiency of students
in both virtual and face-to-face sites.1 Our analyses of the data showed few differences between virtual and
face-to-face sites in Spanish language proficiency, but a range in performance among the virtual sites. This
range in performance, along with variations that emerged from our observations, led us to design a Year 2
study that would allow us to examine implementation in the virtual sites more closely, take a second look at
students’ performance on the Spanish proficiency outcome measure, and begin to explore associations between
implementation and performance In Year 3, we focused the study on 1B classrooms in all virtual sites, again
administering the Spanish outcome measure and further exploring associations between implementation and
performance and the factors that contribute to effective facilitation of the program.

Figure 1 shows the overall goals of the ED PACE project and the interrelated studies. Section I of this report
describes the evolution of the research design, and Section II reviews the implementation findings from the
project’s three years. Section III discusses findings from the study of the impact of virtual Spanish program,
and trends across years, organized around three overriding questions: Do students learn? Does the model
work? What attributes of the implementation model are associated with student learning outcomes? Sections
IV and V describe capacity-building and dissemination efforts, and, Section VI, the conclusions and
recommendations from the study.

FIGURE 1

                                                  
1 Detailed information on the development of the Spanish outcome measure and observation protocol is available from ROCKMAN ET AL.
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SECTION I:  THE EVOLUTION OF THE ED PACE RESEARCH DESIGN

The research design for the ED PACE study, which used a mixed-methods approach with both quantitative

and qualitative components, evolved over the project’s three years, based on each year’s findings, the needs

of project partners, guidance from the federal panel convened by the USDE to monitor and provide feedback

to all grantees, and the evolution of the Virtual School Spanish Program. What stayed constant throughout

the three years was the dual focus on the implementation and impact of the Virtual School Spanish Program,

and discussions of ways to use our research methods and findings to build state capacity for conducting and

reviewing evaluations.

For the implementation or formative study, the research team gathered data on the classroom and online

activities that make up the blended Virtual School Spanish instructional model, through site visits and a set

of observation, interview, and survey instruments. Visits to all but one of the virtual sites during the first

year revealed that there was substantial variation in implementation across sites, and that the Virtual School

Spanish program’s complexity militated against a close examination of program details that would provide

data to gauge the program’s success. The research design during the second year therefore included visits to

a carefully selected sample of targeted sites from which to collect more detailed information about

implementation. The second-year findings allowed researchers to pinpoint some key factors related to

facilitation of learning and effective implementation, including the instructional team’s and students’ use of

Spanish, use of technology, and communication and collaboration. These factors were refined as the

constructs of interest and used to frame the third year’s study. This evolution in the research design brought

with it concomitant changes in instrumentation and data collection procedures, described in the year-by-year

summary below. (See Table 3 for instruments and responses.)

The study of student achievement used a quasi-experimental design to determine how achievement among

Virtual School Spanish students compared to that of students who received instruction in face-to-face

Spanish classes, and whether participation in Virtual Spanish affected overall student performance on West

Virginia’s standardized achievement test. To select matched samples and collect achievement and

demographic data from students, we worked closely with project partners at the West Virginia Department

of Education and the personnel at the West Virginia Education Information System (WVEIS).

While the original design focused only on state achievement data as the outcome measure, we realized

during the first year that a Spanish proficiency measure would give us a better idea of what students had

actually learned. Using the National Assessment of Educational Progress (NAEP) framework, we developed,

piloted, and validated a proficiency test to assess students’ reading, listening, and writing ability in Spanish.

We also contracted with the Center for Applied Linguistics to use their Student Oral Proficiency Assessment

to gain knowledge of students’ ability to speak and understand Spanish.

The proposal also included a component referred to as the “training model” in early versions, which became

the plan for building the capacity of state educators to conduct or review evaluations. The plan eventually

included several capacity-building strategies, detailed in Section IV. ROCKMAN ET AL partnered with The

EdVenture Group on capacity building, and with SETDA on dissemination.
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Figure 2 below displays the three components of the study and the activities associated with each.

Study Constructs and Research Questions

To frame the three-year ED PACE study, we created a set of constructs of interest (see Table 1) and research
questions about the implementation and impact of the Virtual School Spanish program. Within each set of
questions, we were interested in overall data about the program as well as variation between sites.  Figure 20
in Appendix A shows the alignment between the research questions and the specific evaluation and data
collection methods we used to answer them.

As the study evolved, we also explored and defined the characteristics of effectively implemented programs,
and the links or associations between implementation and impact. Figure 3 shows the logic model that
guided our efforts. The model portrays the constructs related to implementation and impact, such as roles of
the instructional team, students’ use of language and technology, communication, student engagement, and
Spanish proficiency. It also posits connections between these and elements of program support and
design—state policies and support, site support and coordination—and capacity-building activities.
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Table 1. Constructs and Factors of Implementation

Instructional team

Facilitators’ and adjunct teachers background
Content expertise
Technology competence
Spanish Proficiency
Roles & responsibilities

Blended Delivery Model
Calendar and curriculum
Technology function and support

Site Administration
Enrollment criteria
Principal/teacher/staff reception

Pr
og
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m
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es

ig
n

Student Background

Demographics
Previous language learning
Home support
Prior achievement

Classroom Processes and Activities

Classroom organization
Facilitator behaviors
Instructional strategies
Student behaviors
Use of resources

Language Instruction and Experiences
Instructional team’s use of Spanish
Cultural connections and comparisons

Students’ Use of Spanish

Reading
Writing
Listening
Speaking

Collaboration and Communication

Instructional team communication
Instructional team-student communication
Sense of community

Im
pl

em
en

ta
tio

n

Use of Technology

Students’ skills and confidence
Computer-based activities
Non-computer technologies
Email and Voicemail
Home use of technology

Student Engagement
Motivation
Participation in learning

Self-direction and Responsibility
Work completion
Communication

Valuing foreign language
Importance
Interest in continuing

Student Use of Spanish beyond the Classroom
Frequency of use
Range of contexts

Im
pl

em
en

ta
tio

n 
St

ud
y

In
te

rm
ed

ia
te

 O
ut

co
m

es

Program Satisfaction
Student satisfaction
Parent satisfaction

Spanish Learning and Proficiency
Skills in reading, writing, speaking, and listening
Perception of learning

Improved General Achievement
Language arts performance
Math performance

Su
m

m
at

iv
e,

 I
m

pa
ct

St
ud

y

L
on

g-
te

rm
O

ut
co

m
es

High School Spanish Participation
Enrollment in high school Spanish
Success in high school Spanish
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FIGURE 3 ED PACE LOGIC MODEL
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Research Methods—Year 1

The Year 1 (2003-04) implementation research was primarily qualitative and exploratory, designed to

ground the overall research effort and give researchers an overview of the program and an understanding

of the blended model—the instructional roles shared by lead, adjunct, and facilitating teachers and the

multi-modal opportunities to use language. The first year’s work also allowed the team to identify

similarities and differences not only among the virtual Spanish sites but also between virtual and

comparison face-to-face sites, and to begin a two-year process of piloting and establishing, in the field

and with program and state language experts, the validity and reliability of instruments.

The Year 1 instruments included a facilitator survey, with items about collaboration with the instructional
team, communication with students, and familiarity with Spanish; a principal telephone survey, which
gathered data on school support for the Virtual School Spanish program, criteria for selecting students and
facilitators, and technical infrastructure; and an adjunct teachers’ interview, conducted via email, that
explored their role in the instructional team and their interactions with students.

A review of the research on virtual and technology-enhanced instruction revealed no existing observation

protocols that could be effectively adapted to capture the unique aspects of the hybrid virtual Spanish

class. The research team therefore developed a descriptive protocol to document, as accurately as

possible, what took place in virtual classrooms, and took extensive field notes during observations. Table

2 shows the observation matrix used for classroom visits.

Table 2.  Observation Matrix

As part of the first year’s implementation study, researchers visited both 1A (seventh-grade) and 1B

(eighth-grade) classrooms in 26 of the 27 Virtual School Spanish sites, for a total of 42 classroom

observations (in sites where the program was in its first year, there were no 1B classes). For the purposes

of comparison, researchers also collected data in eight face-to-face sites. The EdVenture Group, a partner

in developing the training model, joined researchers in novice/mentor observation teams. All facilitators

(N=33) completed online surveys, and the research team conducted telephone or onsite interviews with all

principals (N=26), telephone interviews with both the lead teachers (N=2), and email interviews with

two-thirds or twelve of the eighteen adjunct teachers. (See Table 3 for instruments and responses.)

Logistics Role of facilitator Range of
activities

Fidelity to
program

Use of
technology

Student

School name
Class
program
# of students
Classroom setting
Spanish materials,
other materials

Traffic pattern
Classroom climate,
management
Language use
Interview summary
with facilitator

Duration
Location
Grouping
Delivery mode
Skills
Content
Activity description
Language use
Standards-related
activities

Planned activities
Adherence to plan
Overview activities
(checklist)

Number of
computers
Delivery mode
Student use
Duration

Modes, levels of
interaction
Group activities
Interview Summary
with facilitator
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The key component of the impact study was the end-of-course assessment of students’ Spanish
proficiency, developed and piloted by ROCKMAN ET AL in Year 1 with input from state and national
experts in language instruction and assessment, and administered at the end of the 2004 school year.
ROCKMAN also worked with the Center for Applied Linguistics (CAL) to include its Spanish Oral
Proficiency Assessment (SOPA) in the suite of assessment tools. In all three years of the project, a cadre
of state foreign language teachers, trained by CAL, administered the oral test to a sample of students.

In Year 1, the Spanish assessment was administered to all 132 1B Virtual School Spanish students and a

sample of 210 face-to-face students, matched to virtual students on school size and other demographics and

by comparable prior performance on language arts assessments. The sample for the oral Spanish assessment

(SOPA) was much smaller due to resource constraints and was selected using a similar set of matching

criteria.

Research Methods—Year 2

As noted earlier, visits to all of but one of the virtual sites during the first year revealed marked variation in

implementation, which led us to design a Year 2 study that provided a more in-depth look at implementation,

in eight targeted sites. In preparation for the Year 2 study, we synthesized the Year 1 survey results and the

extensive qualitative data collected during site visits. We continued to refine factors of implementation to be

explored in more depth, and further developed the logic model to guide our work. We also mapped our

research hypotheses and questions to clarify the data we would need to collect in the second and third years

of the project. (See Figure 20 in the Appendix A, p.2)

In selecting targeted sites, we reviewed the Year 1 data and various factors related to implementation.

(See Figure 21 in Appendix A for template used to consider implementation factors, logistics, and

achievement.) We wanted a representative sample, based on geographical location, years in the project,

and student achievement (as measured by the 1B Spanish written and oral assessments). We also wanted

to include sites with both 1A and 1B classes, and a few new sites that, though they offered only 1A in the

2004-05 school year, would add 1B in 2005-06. We factored other administrative information into the

selections, such as number of students in each class and division of classes between the lead and adjunct

teachers.

It was also important that the sample afford us enough range to explore elements that might differentiate

sites. Some of these elements emerged from the Year 1 study, some from our background research on

foreign language learning and virtual environments, and some from conversations with the Project

Coordinator and others closest to the project. For example, our Year 1 observation data showed

differences in the level of language use in the virtual classrooms. Opportunities for speaking, listening,

hearing, and engaging in grammar exercises seemed to be more frequent at sites where the facilitator was

especially active in carrying out or reinforcing prescribed activities. Language use is clearly important in

foreign language learning, suggesting that some of these sites should be included in our sample. There

also appeared to be differences in levels of students’ interaction with adjunct teachers. Distance learning

research supports the importance of interaction and community in language learning and in virtual
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environments, so these, too, were important factors in selecting Year 2 targeted sites.

We also looked at the oral and written achievement data from Year 1. Some of the schools with the highest

scores were also those with higher levels of language use and interaction among students and between

students and facilitators, as measured by the observation instruments, confirming that these were strong

sites that should be represented in our targeted sample. Adding schools to the sample that were relatively

high in some of these areas would give us additional data about effective implementation and help us see

what distinguished these sites from each other and from the highest performing sites. We chose to round

out the sample with sites that scored

lower, though not on all measures.

As we narrowed our sample, we asked
the Project Coordinator to share
information that might exclude sites
from the targeted sample—the
possibility, for example, that a site
might not continue in the virtual
program the following school year. We
also asked for the names of schools
randomly selected for the SOPA
sample, so that, if possible, we could
add that outcome measure to our site-
level data.  The final consideration was
logistical. We looked for ways to both
maintain geographic distribution and
maximize our time during site visits.

The instruments used in the eight sites
included surveys for facilitators,
adjuncts, students, and parents; the
Spanish Proficiency Test (and
background screener) and SOPA tests;

and a revised observation protocol. Based on feedback from the federal panel and a set of key classroom
factors that emerged from the first year’s data, we created a more quantitative observation protocol that
allowed us to record classroom activities in five-minute intervals and compare frequencies across
activities and eight targeted sites (see sample page above).

Research Methods—Year 3

The research design for the third and final year of the ED PACE project emerged from 1) a review the Year

2 findings, especially those that emerged from linkage analyses and allowed us to pinpoint some key factors

related to facilitation of learning and student outcomes; 2) a statewide meeting with lead teachers, adjuncts,

facilitators, convened to share two years of data and explore ways to combine what the research had shown

and what practitioners had learned to enhance the Virtual School Spanish Program; and 3) a debriefing with
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WVDE partners.

The focus of the Year 3 design was facilitation, or the factors that, in concert, support Spanish learning in the

Virtual School Spanish program. Continuing research conducted in Year 2, we also included plans for further

examination of the links between facilitation or classroom implementation and student performance. In the Year

3 design, we proposed to:

 Describe how facilitation of Spanish learning occurs in the blended Virtual Spanish instructional

model, focusing on factors such as the use of technology, and the variation in use and type; high-

quality instruction, including activities that encouraged students to make connections to the real

world, group or dialogue activities, combination of all language-building activities—listening,

speaking, hearing, and reading; adult language use; feedback and communication; and cultural

connections, community-building activities, and other elements of beyond those solely related to

teaching language skills.

 Describe supports to the facilitation of Spanish learning in the Virtual Spanish instructional

model, including collaboration and communication among team members, shared roles and

responsibilities, instructional flexibility, and professional development.

 Examine linkages among supports to facilitation and the implementation of factors that directly

facilitate Spanish learning.

 Examine linkages between the implementation of factors that directly facilitate Spanish learning

and student intermediate and learning outcomes.

 Examine the linkages among student intermediate outcomes and student learning outcomes.

 Examine the degree to which students are prepared to meet the expectations of Spanish II.

To address these objectives, we further refined instruments, streamlining the observation protocol;
revising the facilitator and student online surveys; creating new protocols for adjunct, lead teacher, and
facilitator interviews, student focus groups, and high school Spanish II teachers; and revising the Spanish
Assessment based on review of expert panel and item statistics.

Because only eighth-grade 1B students take the Spanish Assessment, we observed only 1B classes in Year 3
(N=17). To get a view of individual classes more detailed and nuanced than that afforded by a single visit,
we observed each 1B class for two consecutive days, and in a few cases made a return visit, for a total of 56
observations across the 17 1B sites. During visits, we conducted post-observation interviews with
facilitators (N=23) using a structured protocol, and informal focus groups (N=25) with five to six students
in most 1B classrooms. Where possible, we talked informally with school principals. In Year 3 we also
conducted in-person interviews with 12 Virtual Spanish adjunct teachers.

To extend our picture of the impact of the program on students’ language skills, preparation, and attitudes
toward foreign language, we interviewed Spanish II teachers in a sample of high schools (N=10) that offer
the next level of Spanish instruction to Virtual School students, and four program leaders and
administrators. During interviews with facilitators, adjunct and lead teachers, and program leaders, the
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focus of the questions was on the facilitation process and implementation factors such as classroom
activities, collaboration, communication, student feedback, and program support.

In five sites identified in the first round of visits as examples of effective facilitation, we made an
additional one-day visit. Those sites were chosen based on a set of criteria that included a particular style
of facilitation, history and stability of the program, geographical representation, and past student Spanish
assessment results. To have as full a data set as possible, we included sites that were also SOPA sites.

Table 3 shows the respondents and response rates for each instrument, by year.

Table 3.  Respondents and Response Rates

Instrument Responses/ Response Rate or % of Total N

Year 1 Year 2 Year 3

Principal Interviews
26/26 (100%) 8/26 (targeted sites only)

Classroom Observations
42 82 56

Facilitator Survey 33/33 (100%) 29/29 (100%) 19

Facilitator Interviews 23

Adjunct Teacher Survey 17/18 (95%)

Adjunct Teacher Interviews 12/18 (66.7%) 12

Lead Teacher Interviews 2 2 2

Administrator Interviews 4

Student Survey
445/550* (81%)

152 in 17 1B sites (2/3)

Student Focus Groups 25

Parent Survey
72/ 200

1A= 48.6%; 1B=51.4%
(36%)

Interviews with High School
Spanish II Teachers

10

Spanish Assessment
VS 132 (100%); F2F

210
VS 253; F2F 170 VS 234

Student Screener Survey
VS 132 (100%); F2F

210
VS, 209;
F2F, 232

SOPA
VS 34;
F2F 17

*Visits to 26 1B classrooms (2 observations in 20 schools; 3 in 5 schools; 1 in 1 school)
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Data Analyses

Analyses of the impact and implementation data fall into four categories: 1) descriptive analyses of all items

on the student, parent, facilitator, and adjunct surveys and of observation indicators and other open-ended,

qualitative data to identify preliminary findings and themes; 2) psychometric analyses of the different

measures associated with the various constructs listed in Table 1 above to determine their reliability and

validity as measures of these constructs; 3) examination of the variation in student academic and non-

academic outcomes, and implementation outcomes and processes, to identify factors that may differentiate

sites, or students within sites, from each other; and 4) use of statistical models to assess the strength of

relationships among implementation processes and outcomes, intermediate academic and non-academic

outcomes, and learning outcomes.

Quantitative Analyses

We conducted several analyses to summarize survey and classroom observation data, examine differences
and trends in Spanish assessment performance, and explore relationships between implementation
characteristics and student performance and with classroom facilitation. These analyses helped us answer
key research questions about the nature of the program, student outcomes (e.g., Spanish proficiency,
valuing of foreign language, engagement, and intent to continue to study foreign language), and about
relationships between constructs and student and instructional outcomes.

We used descriptive statistics (means, standard deviations, and frequencies) to summarize key survey
questions. We created scales from survey items and from observation measures by calculating an average
across all items or measures for each scale. In addition, we examined the reliability and item statistics for
each of the scales2. To assess differences in Spanish achievement between virtual Spanish and face-to-face
students, we conducted analyses of covariance, adjusting Spanish achievement scores for prior year
Language Arts achievement scores and adjusting for the effects of classrooms3. We also calculated
appropriate effect sizes (mean differences and eta-squared or proportion of variance statistics) to determine
the practical significance of any findings. To examine trends across the three years of the study for the
virtual Spanish students, we conducted repeated measures analysis of covariance, adjusting Spanish
achievement scores for prior-year Language Arts achievement scores, and adjusting for the effects of
classrooms and calculating the appropriate effect sizes.

To assess the links between implementation indicators and student outcomes, we conducted a set of
correlational analyses where we predicted the level of Spanish achievement on each of the three multiple
choice and four writing performance measures by levels of the different characteristics in the sets of
variables4. We used hierarchical linear modeling regression techniques to analyze the data because
students are nested within sites. Because of this nesting effect, students in a single site are more likely to
be similar to each other than to students in other sites since they share a common context. The hierarchical

                                                  
2 Results of reliability and item analyses for the scales used in the report may be obtained by request from the authors of this report.
3 We controlled for the effects of nesting in classrooms by using a hierarchical approach where the classroom membership of each student was
included in the analysis.
4 Scale scores were created for survey variable constructs across student, adjunct teacher, and facilitator surveys4?.  Individual observation
indicators were grouped into variable sets for the analyses.
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approach allowed us to account for the similarities in students’ performance that are due simply to their
being in the same context, and to correct the significance test results to obtain better estimates.

Qualitative Analyses

To address a number of research questions related to implementation, we gathered and analyzed qualitative
data during the project’s three years, through open-ended survey questions and interviews with key
participants and stakeholders. For open-ended survey responses, we generated a series of codes based on
recurrent themes that emerged from multiple reviews of responses, then coded all responses. The interview
and focus group data were digitally recorded and uploaded to a computer. Using a qualitative data analysis
software program, we then coded and analyzed the data. For the first level of data analysis, we coded the
data according to the constructs addressed in the questions and aggregated by type of respondent. In the
second level, we aggregated the data by construct. In analyzing the survey and interview data, we looked for
consistencies and common patterns across responses.
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SECTION II:  SUMMARY OF IMPLEMENTATION FINDINGS

The implementation research conducted over the three years of the ED PACE project provided valuable
information about the Virtual School Spanish program as a whole and the variations from site to site. This
information grounded the overall research effort, and helped researchers contextualize findings from the
impact study. Site visits, interviews, and surveys also helped us gradually isolate implementation factors
that made variations more striking, such as level of use of Spanish, use of technology, and communication
and community. This section reviews implementation findings from all three years, organized generally
by the constructs of interest for the study. The Year 2 and 3 summaries include findings from the linkage
analyses—discussed in more depth in Section III—conducted to explore the relationships between
implementation and impact.

Year 1 Findings

The Year 1 (2003-04) site data collection was largely exploratory, and designed to give researchers a
better understanding of how virtual classrooms worked, and how they differed from one another and from
face-to-face classrooms. (Here we focus primarily on the virtual sites.) Although researchers initially
designed the five Year 1 site-based instruments—an observation tool, and principal, facilitator, adjunct,
and lead teachers interviews/surveys—with specific elements that had been identified a priori, the
definitions of implementation elements were fluid during the first year, expanding and narrowing as
needed to capture the full range of what teachers and students did.

Site-level Satisfaction, Administration, and Support

The first year’s observations (42 in all) and surveys from principals and facilitators indicated high levels of
satisfaction and general support for and stability in the Virtual School Spanish program, then in its second
year. Most facilitators had remained with the program over the first two years. The student completion rate
was high in the second year of the Virtual School Spanish 1A/1B Program, and the majority of facilitators
(88%) rated their classes as “good” to “very good.” Observations showed that students in most classes were

on-task and engaged during both computer-
mediated and paper/pencil activities.

The majority of principals (80%) reported that
students were very positive about the Virtual
School Spanish classes. Some principals also
indicated that although students gave mixed
reviews initially, they were more positive by
the end of the term. As one principal noted,
“At first, they were turned off by…having too
much structure, requiring them to always be
on-task. But the class was successful because
of that structure, and the students recognized
that it helped them to get good grades.” When
asked if they felt that students learned Spanish

as well in the virtual setting as they did in a face-to-face setting, principals were evenly divided between
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those who felt the program was equally beneficial, those who felt that it was a good alternative but not as
helpful to students as a face-to-face program, and those who were not sure. Of those who answered “no” or
“maybe” (n=18), half felt that there was no substitute for immediate feedback from a certified teacher in
the classroom; the others were split between those principals who felt that the facilitator needed more
content background to be effective and those who felt that it depended on the students.

Facilitators were overwhelmingly supportive of the program. Almost two-thirds (64%) felt that the program
more than measured up to a face-to-face setting: “The students have so many activities and different types of
interactions that they are able to learn Spanish using all their strengths.” The remaining third of the facilitators
maintained that students would learn Spanish better with a certified Spanish teacher in the classroom. Most
often these facilitators cited the expertise of the lead or adjunct teacher (“I have watched them with the face-
to-face teachers and the students make more progress in that time span then they would if I had them for the
same time period”) or their own inadequacy with the language (“I try to speak as best I can”) as a factor.

In enrolling students in the Virtual School Spanish Program, most principals reported using selection
criteria—most often teacher recommendations, which took into account students’ grades, work ethic,
motivation, and attendance; and performance on the language arts portion of the state standardized test, with
cutoff marks from 80-90%. A few principals selected students based simply on expressed interest.  Although
most schools had selection criteria in place, some principals also said that any student who wanted to take
the virtual Spanish class could enroll. In seven schools, limited lab size affected enrollments. Principals
generally characterized students who took the virtual Spanish classes as above average. Several principals
also talked about the importance of having motivated students willing to do the work. One principal
described his students as “Generally high, but I also included average students who know where they are
going and are willing to work to get there—desire and focus.” Because this was a costly program and grades
became part of students’ high school GPAs, principals wanted to make sure students were successful.

In a few cases, facilitators volunteered for the Virtual School Spanish course, but, according to principals,
most were recruited; just under a third of the schools chose facilitators based on scheduling convenience.
Facilitators came from both ends of the experience continuum—just under half were veterans, having
taught for over sixteen years; a fourth were relative newcomers, with fewer than five years’ teaching
experience. Often they had a background in technology or an interest in Spanish.

Classroom Processes

The Year 1 site visit data show some expected range in classroom make-up and environment across the
virtual sites. Classroom sizes varied from two and three students in some classes (in IB classes) to 21 in
others, with an average size of 11 students. Virtual
students need access to computers, and just over two-
thirds of the virtual classes were held in the school’s
computer lab; others were held in the library/media
center, or, where access was adequate, in the
facilitator’s classroom. Although the virtual classes
occupied different slots in school schedules, in almost
all cases the Virtual School Spanish class was 45
minutes long—the same length as other classes. Across



ED PACE Report, Page 16 of 81

sites, researchers found that Virtual School Spanish classes included multiple, generally consistent
activities, typically three to four per class that reflected that day’s lesson plan and the online calendar of
instructional activities. They also found that when students had completed that day’s lesson plan,
facilitators often drew on a repository of favorite activities, many suggested in the facilitator guide.

During observations, some patterns also began to emerge about facilitators’ classroom strategies.
Facilitators whose classes were observed to have higher levels of student interaction and monitoring also
seemed to extend their involvement in the program beyond the classroom—some had begun studying
Spanish or locating resources to supplement existing lessons. A second group of facilitators followed the
lesson plan and fully implemented every aspect of it. This group was distinguished by its attention to
activities that were not computer-based. Teachers in this group were more likely to have students spend as
much time away from the computer as at the computer. A third group of facilitators appeared to be less
involved. Observers noted that facilitators in the first two groups spoke more Spanish during the lesson than
those in the third, repeating words on CDs, or repeating simple directions. Some also reported bringing in
other media and music or guest speakers to provide aural examples of Spanish.

Spanish Language Use

Not surprisingly, since they are not Spanish teachers, facilitators reported that their knowledge of Spanish
was less than adequate at the start of the program. Some also noted that their “lack of ability in Spanish”
was one of the challenges of the program. Survey data showed that almost all facilitators (96%) felt that
they had made significant growth in Spanish by the end of the school year, some reporting that they had
reached an adequate or more than adequate knowledge. “I have actually been learning [Spanish] along with
the students,” noted one facilitator. “Although they have surpassed my knowledge, I continue to learn from
them.”

Observers reported that in those classes where students heard Spanish more frequently (whether it was in
person or via technology), there were also more instances for students to read, speak, and write Spanish.
Over a third of the facilitators reported that their students spent as much time communicating as
practicing; a few reported that they spent more time communicating. Again, the amount of time spent
communicating seemed to be tied to the variety of activities in which students engaged. Using the amount
of time students spent on the computer as a gauge of the level of fidelity to the program (the program
intends students to spent approximately 50% of the time at the computer), most facilitators who reported
high student use of the computer (70% of the class period or higher at the computer) tended to spend
more time practicing Spanish than communicating. Those classes that spent 50% of their time at the
computer also spent equal time practicing and communicating during class.

Use of Technology

The Virtual Spanish Program gives students a variety of activities using different modes of delivery and
instruction, and, as previously noted, approximately half the class time involves computer-based
activities. During the days observed, students did spend about half of their class time at the computer,
checking email, viewing the calendar, and completing activities. Facilitators’ survey responses
characterized a “typical” day somewhat differently: just under two-thirds reported that students spend
anywhere from 30% to 70% of their time at the computer in a typical day; approximately a fourth
reported that students spend 90% or more of a typical day at the computer.
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Survey data also indicated that facilitators were generally comfortable with the technology, though some
reported technical issues and listed technology “glitches” among the program’s challenges. Observers noted
technical issues in a few classrooms (e.g., slow servers, trouble logging on). Data also showed that
technology support was also a factor in how participants perceived success of the program.

Collaboration and Communication

Survey data from facilitators showed that they were in close communication with the other two members
of the instructional team. The overwhelming majority (85%) contacted the lead teacher and the adjunct
teacher at least every few days. Analysis of adjunct interview data indicated a desire by several adjunct
teachers to have more contact with facilitators so that they could “better understand what was occurring in
the classroom.” Several facilitators gave credit for the success of the program in their classrooms to a
strong adjunct or the mentorship of the lead teachers. Likewise, adjunct teachers and lead teachers
stressed that an involved and enthusiastic facilitator was critical to the success of the program.

Data indicated that students were also in close contact with the remote teachers (both adjunct and lead),
and interviews with both groups indicated that they received both academic and personal email from
students. Observers also noted a strong relationship between the students and the lead indicated by
interactions during the weekly telephone calls or by comments from facilitators or students themselves.
Several classrooms also exhibited a strong student community. These classrooms tended to have higher
levels of student-to-student interaction, facilitators often reported that this class was “closer” than their
other academic classes, and students were observed supporting each academically or with the technology.
The two types of community—student and teacher—came together in a few sites (as reported by
facilitators and in observation data). At these sites, both students and teachers demonstrated a high level
of collaboration and communication. Teachers, both remote and in person, had a strong identity in the
classroom, and the lines of communication for both students and teachers were open and frequently used.

Year 2 Findings

The Year 2 study gave researchers a more granulated picture of implementation. During a series of three
to four visits to eight targeted sites, we conducted a total of 82 observations, using the revised observation
protocol that allowed us to record activities in five-minute intervals. This instrument provided a detailed
picture of virtual classroom activities, processes, and behaviors, which in turn enabled us to analyze links
between frequencies of activities or behaviors and student performance. As noted earlier, initial findings
from the Year 2 linkage analyses are reported here, and discussed in more detail in the Section III.

Classroom Processes

Because observation data showed a wide range in time spent on various activities, we divided activities
into five categories:  very low (occurring less than one minute per session on average), low (between one
and five minutes per session, on average), moderate (more than five minutes to ten minutes per session on
average), high (between ten and fifteen minutes per session on average), and very high (more than fifteen
minutes per session on average). Activities classified as “very low” included facilitating additional
language activities, encouraging or facilitating cultural activities, and addressing aspects of culture. Other
activities that fell into this category include facilitating student-to-student activities, connecting with other
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subjects and real-world applications, facilitating student group activity, encouraging contact with Virtual
Amigo, doing team-building activities, and providing technology support.

Activities that occurred with “moderate” frequency included referring to other members of the
instructional team, comparing aspects of language, modeling co-learner behavior, and providing
procedural and materials support. Using Spanish informally, giving contingent feedback to students,
reviewing and previewing activities, and keeping students on task occurred with relatively high
frequency, although there was substantial variation across sites. The classroom activities that occurred
most often included explaining and connecting vocabulary and concepts, asking students to respond in
Spanish, monitoring work completion, reading/using Spanish words as a model, asking questions and
checking for understanding, and giving directions and introducing activities. Our analyses showed very
few statistically significant differences between 1A and 1B classes, but, again, there was marked variation
across sites. (See Table 11 in Appendix B, p. 9 for means and levels of statistical significance.)

Across the eight targeted sites, there were statistically significant differences in the frequency of
classroom activities and levels of student interaction with activities and materials. There was, for
example, significant variation in the amount of time students spent in small groups (ranging from no time
to an average of eight minutes per class session), and in how much the facilitator encouraged student-
group activities (ranging from no time to nearly ten minutes per classroom). There were also significant
differences across sites in how much time was spent in various classroom activities, including explaining
vocabulary and concepts, conducting team building activities, providing procedural and materials support,
making connections between English and Spanish, and referring to other members of the instructional
team. The eight sites also varied significantly in the level of questioning and discussion activities, reading,
time spent checking homework, and time spent practicing Spanish orally. There was also variation, across
sites, in how much time students spent on paper-based and technology activities.

Instructional Team

According to Year 2 survey data, the adjunct teachers and facilitators brought a range of teaching

experience to the Virtual School Spanish Program. The facilitators included both veteran and new

teachers. Approximately 50% were certified teachers (some were media or technology specialists; some,

retired teachers), and just over three-fourths (77%) were teaching other classes. Survey data also indicated

that facilitators, as a group, were fairly comfortable with technology. Although facilitators are not

required to know Spanish, survey results in 2004-05 indicated that over half could draw on prior Spanish

proficiency. Survey data also indicated that facilitators gained proficiency as part of the program. Overall,

data from facilitators indicate that their Spanish proficiency increased significantly from the time they

joined the program (p=0.001).

Feedback from adjunct teachers and facilitators suggested that they shared an understanding of how the

instructional team works and what individual roles and responsibilities entail. One facilitator described the

team as a “triangle” in which  “all points are connected to each other. Each of us has our individual roles,

but we all make a connection to help the students achieve their goals in class.” An adjunct teacher

described the process as being like a “funnel working its way up and down to get the information and skills

taught to the students.” In response to a question about what elements of the program help students learn
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Spanish best, some adjunct teachers noted that a key element to students’ learning Spanish is the fact that

they have three sources of support. A number of facilitators also indicated that they themselves enjoy the

cooperation and support the team concept provides.

Survey responses also suggested clear agreement on the importance of the lead teachers in overseeing the

entire instructional process, and on the fact

that the lead teachers work exceptionally hard

to provide feedback to students, adjunct

teachers, and facilitators. According to the

latter two groups, the lead teachers plan and

augment lessons, coordinate instructional

activities, follow up when other team

members have expressed concern about a

student or recognized students for good work,

and make sure students and sites are

proceeding as planned. In addition, they

conduct weekly lessons for each class via

telephone and, in some cases, serve in the stead of adjunct teachers. The lead teachers themselves said

that, with weekly telephone lessons, constant online correspondence, online access to statistics from all

classes and sections—and considerable time devoted to the program—they can see how all students are

doing. They also said that they monitor not only students’ performance, but also their particular

instructional needs, other concerns, and level of engagement in Virtual School Spanish.

There was consistency in how adjunct teachers and facilitators described the latter’s role: they are

responsible for grading, listening and responding to voice emails, informing students of their grades and

providing feedback on their progress through online correspondence. There was more variation in how

the two groups described facilitators’ roles, suggesting that they play multiple roles that require flexibility

and depend to some degree on the individual facilitator.

Responses to various survey questions about team collaboration and communication indicated that, like

the lead teachers, adjunct teachers and facilitators made a concerted effort to engage students, maintain a

positive environment, and provide ongoing encouragement and support. In comments alluding to the

strength and cohesion of the instructional team, adjunct teachers and facilitators noted three things that

hold the group together: 1) communication; 2) consistency of the lessons plans, and 3) lead teachers.

Links between the Instructional Team’s Background and Behaviors and Implementation and Performance

To explore whether variations in facilitators’ backgrounds played a role in implementation, we looked at

correlations in a few cases. Our analyses, based on survey data and observation data from the targeted

sites, showed no difference, for example, in the classroom time language arts teachers devoted to

grammar, reading, and writing activities, and no difference in how much time social studies teachers

devoted to cultural activities. An examination of the frequency with which a targeted-site facilitator who

was also a Spanish teacher uses Spanish, compared to other facilitators, showed small or trivial
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differences in how often facilitators read Spanish aloud, greeted and praised students with short Spanish

phrases, or drew on existing knowledge to answer student questions. There were, however, moderate

differences in how often the Spanish-certified teacher referred to past lessons to answer student questions,

contacted the adjunct teacher to answer content-related questions, or made cultural connections to Spanish

content. In these cases, the certified Spanish teacher did this more often. The one large difference was the

higher frequency with which that teacher connected learning in Spanish to other subjects.

Student Engagement

Feedback from adjunct teachers, parents, and students indicated that students take responsibility for
learning in the Virtual School Spanish class. Nearly 90% of the students reported turning their
assignments in on time. Over 90% of the parents (targeted sites only) said that their child was committed
to doing his or her best in the class, and approximately 96% reported that their child took responsibility
for their own work. Survey responses from adjunct teachers indicated that students are conscientious
about doing their work.

Feedback from students and parents also suggested that learning a foreign language is important and
enjoyable to students, and something they plan to continue. Nearly 90% of the Virtual School Spanish
parents responding to the survey (targeted sites only) reported that their child was enthusiastic about the
Spanish class, and 97% indicated that their child would take Spanish in high school.

The activities that were most challenging for students included writing sentences in Spanish and creating
PowerPoint presentations in Spanish. The activities that were least challenging for the students included
matching exercises, playing games in class, and using whiteboards and flashcards.

Links between Student Engagement and Performance

Survey-reported levels of student engagement were positively related to student performance in all areas
of Spanish proficiency except multiple-choice language. Classrooms where students were more engaged
had higher levels of Spanish assessment performance, ranging from four to five percent across listening
and reading comprehension, and between one-half and two rubric levels in writing. Student valuing of
foreign language was also positively related to listening, reading comprehension, and writing performance
in a similar pattern to student engagement. Reported levels of classroom community among students was
positively related to listening, language, writing, and language/mechanics performance, although slightly
less strongly than student engagement or valuing of foreign language.

Observed classroom community (students helping each other with technology and content) was positively
related to reading comprehension performance. Classrooms where students were observed helping each
other more frequently with content tended to have reading comprehension performance levels
approximately eleven percentage points higher, listening performance levels approximately three
percentage points higher, and writing assessment scores approximately one-fourth to one-third higher
than average. Classrooms where students were observed helping each other more frequently with
technology tended to have reading comprehension performance levels approximately four percentage
points higher. Observed team-building activities were not significantly related to student Spanish
proficiency.
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Spanish Language Use

As one would assume in a foreign language program, the instructional team’s use of Spanish is linked to

students’ use, and the two combined are linked to students’ language proficiency and performance. Those

linkages are discussed at the end of this section.

Year 2 data from multiple sources suggested that students hear Spanish in a variety of ways in the Virtual

School Spanish Program. In online survey responses, adjunct teachers said that students have frequent

opportunities to hear Spanish—from lead teachers during weekly telephone time, and from videos, CDs,

games, and songs. Observation data generally confirmed the many different opportunities are provided for

students. Adjunct teachers also noted that students frequently hear Spanish in the online portion of the

program. Three-fourths of the adjunct teachers said they frequently use Spanish to communicate with students

primarily through email and voicemail. Through voicemail, which adjunct teachers also said was the most

effective program element in helping students learn Spanish, adjunct teachers corrected students’

pronunciation and modeled correct pronunciation, reinforced Spanish vocabulary and concepts students have

learned (e.g., the weather, the season, the time), and encouraged students to use Spanish. Adjunct teachers

also reported that they used email to model written Spanish and provide feedback on Spanish words and

concepts.

The self-reported survey data from facilitators corroborated the observation finding that facilitators used

Spanish frequently in greetings and encouragement and as co-learners:  more than three-fourths of the

facilitators reported that they frequently read Spanish words aloud, modeled pronunciation of Spanish words

for students, participated in telephone time as a co-learner, and used short Spanish phrases for greeting and

praise.

Students themselves also reported on their use of Spanish, both inside and outside the virtual classroom,
in response to a general question on the online student survey. They reported using Spanish most often to
understand basic conversations in Spanish, write emails to their Virtual Amigos, compose Spanish
sentences, and greet people in Spanish. They reported using Spanish least often in looking up unknown
words, understanding Spanish songs, writing paragraphs in Spanish, and reading instructions for
assignments in Spanish.

Additional feedback from facilitators and student observation data provided a more granulated picture of
how students use and learn Spanish in the virtual program. According to facilitators, the language
activities students engaged in most frequently included taking Spanish tests online, sending voice emails
in Spanish, participating in phone activities with the lead teacher, completing fill-in the blank and
whiteboard activities, writing sentences in Spanish on the computer, and participating in hands-on
activities. Facilitators also reported that, between occasionally and frequently, students read paragraphs in
Spanish, completed paper modules, used Spanish informally, listened to Spanish on the computer, created
PowerPoint presentations in Spanish, spoke Spanish in class, and sang songs in Spanish.

According to facilitators, the Spanish activities students engaged in least frequently (occasionally or rarely),

were using flashcards, reading blocks of Spanish on the computer, listening to extended passages in Spanish,

and using complete sentences to communicate in Spanish. According to facilitators, 1A students sang songs
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in Spanish more frequently than 1B students and did hands-on projects more frequently. Both groups

appeared to use Spanish more informally than formally, although 1A students tended to speak more informal

Spanish than 1B students.

The student observation data generally confirmed these findings. The data, classified from low to high,
indicated that students spent the greatest amount of time engaged in close-ended, fill-in-the blank
activities and in oral reading. They also spent a relatively large amount of time engaged in listening
activities. Approximately 10 to 12 percent of the total interactions were spent in speaking activities,
discussion and questioning activities, and classroom community/management activities. Students spent
relatively little time writing open-ended responses, only slightly over three minutes per class session on
average.

Those data also indicated that students spent more time in close-ended activities where they could select
the correct response or provide a brief prescribed answer, than in open-ended activities where they had to
construct Spanish responses. Specifically, students were observed to be engaged in relatively high levels
of practicing Spanish orally, answering close-ended questions in Spanish, listening to Spanish face-to-
face, and completing fill-in-the-blank and matching items. They did not appear to engage as frequently in
informal conversation or answering open-ended questions orally or composing open-ended sentences in
Spanish as in other activities, nor did they engage in much content-related discourse. The activities in
which students spent the most time were reading short passages aloud in Spanish and writing close-ended
words and phrases. Students were engaged a moderate amount of time in assisting other students with
content, listening to Spanish via technology, reading Spanish silently, and asking content-related
questions. 1B students were somewhat more likely to use complete sentences, read passages in Spanish,
and write paragraphs in Spanish than 1A students. Neither of the two groups listened to extended
passages very frequently.

Links between Adult Use of Spanish, Support for Language Learning, and Students’ Performance

One set of analyses examined the relationships between adult-directed language use and provision of

Spanish learning support (e.g., explaining vocabulary, modeling co-learner behaviors) with student

listening, language, reading comprehension, and writing performance. Adult-directed language use and

provision of Spanish learning support were averaged across the observations, and in some cases included

both lead teacher and facilitator behaviors.

Spanish language support and adult language use of Spanish were significantly related to student Spanish
assessment performance, particularly in the areas of listening and reading.  Survey measures of adult
language use of Spanish were positively related to all four areas of Spanish assessment performance.
Classrooms or sites with higher reported adult Spanish language use tended to score approximately five to
eight percentage points higher on the multiple choice assessments of listening, language, and reading
comprehension. Classrooms with higher reported levels of adult use of Spanish also had higher writing
scores in the areas of fluency, mechanics, and grammar.

Observed indicators of checking for understanding, modeling use of Spanish words, providing feedback,
using Spanish informally, and asking students to respond in Spanish were all positively related to student
listening, reading comprehension performance, as well as fluency and grammar performance on the
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writing assessment. Explaining vocabulary was also significantly related to listening and reading
comprehension performance. Classrooms with higher levels of these factors had average student listening
and reading comprehension performance levels of approximately three to eleven percentage points higher,
and writing fluency and grammar performance levels of approximately one-fourth of a rubric higher.
Asking questions, modeling use of Spanish, and asking students to respond in Spanish were most strongly
related to listening and reading comprehension, while all of the factors were relatively equally related to
writing performance.

Student language use included speaking, reading, writing, or listening to Spanish, and participation in

language learning activities included checking homework or content-related discussions and questions,

which support the learning of language. Student use of language and participation in language learning was

significantly related to student performance across all four dimensions of Spanish proficiency. Student

participation in close-ended activities such as filling in the blank, matching, and completing sentences was

associated with lower average performance levels across the four dimensions, except for the area of writing

grammar.

Listening performance was higher in classrooms where observed levels of students asking content-related
questions, checking homework, composing sentences, practicing Spanish orally, and engaging in open-
ended oral Spanish communication were higher. Language performance was higher in classrooms where
students were engaged in higher levels of practicing orally and reading Spanish aloud.  Reading
comprehension was higher in classrooms where students were more frequently observed engaging in
content-related discourse, checking homework, modifying the pace of instruction to meet their needs,
practicing Spanish orally, communicating orally in Spanish, and reading Spanish silently and aloud.

Use of Technology

Technology is used throughout the Virtual School Spanish Program, both to deliver and support

instruction. In addition to the many online activities on the calendar and Virtual School Spanish site and

the WIMBA tools, the technology used in the program allows the easy, constant circulation of questions,

feedback, greetings, grades, and other kinds of communication that are vital to the program.

The Year 2 data again showed that facilitators

were generally comfortable with the

technology involved in the Virtual School

Spanish Program. Students, too, were positive

about their own technology competence.

Similar percentages of students (95%, N= 445)

reported that they had a computer at home,

and 85% reported that they had home access

to the Internet. (90% of the 1B students

completing the Spanish Assessment screener

survey reported having a computer at home.)

When asked how well the technology in the
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virtual Spanish classroom worked, a large proportion of students reported that the technology was easy to

use (96%) and usually worked well (83%). (Feedback from facilitators also suggested that at times their

role involved troubleshooting technology malfunctions and reassuring students.)

Initial calculations of the observation data suggested that students spend less time in computer-based

activities than paper-based activities. However, when all the technology-based activities were added

together, the sum exceeded the total for paper and pencil activities. The most frequently occurring

technology-based activities included using the online modules, working on the calendar or lesson plan, and

taking quizzes and tests. Students also participated in email activities, voicemail, non-module-based online

activities, PowerPoint activities, and CD language and music activities.

Survey data from students suggested that students’ favorite activities were computer activities and that

they felt they profited from them: when asked what impact the technology had on their ability to learn

Spanish, students indicated that the technology made the learning of Spanish easier (85%) and that they

had improved their computer skills (73%). Survey data also indicate that students were positive, although

less so, about how much they liked the telephone meetings with the lead teachers (64% positive ratings).

The Spanish Assessment background screener asked virtual and face-to-face students how frequently they

used computers at school for Spanish class tasks, and how often they used computers at home. Results

showed significant differences in how often students in the virtual program used technology in the

classroom, but few differences in how the two groups used technology at home. Virtual students used

technology at school more often to learn vocabulary and grammar, finding information in Spanish for a

project, and to find information about the cultures in Spanish speaking countries. In addition, they also

emailed people in Spanish from home more often than face-to-face students.

Links between Instructional Medium and Performance

The Year 2 data showed that several technology-based activities were positively related to student
listening performance, including interactions with the computer-based module materials and calendar
programs, and using the WIMBA tools.  Higher levels of observed student interactions with the
computer-based module materials and the calendar/lesson plan materials were associated with higher
levels of student reading comprehension performance. None of the instructional materials was
significantly related to writing or language/mechanics performance. Finally, classrooms with a higher
level of observed interaction with the paper-based module activities tended to have significantly lower
levels of listening, writing, and language performance. The only significant relationship of instructional
materials with writing was a negative relationship between amount of time spent in paper-based module
activities and writing mechanics. Classrooms with more time spent on paper-based activities tended to
have students with lower writing mechanics scores.



ED PACE Report, Page 25 of 81

Collaboration and Communication

Virtual Spanish students have the benefit of ongoing feedback and support from all three instructional
team members. They have daily contact with the facilitators to address immediate needs and are able to
reach the adjunct teachers by email and voicemail. Their feedback from the lead teachers comes during
telephone time and through email and voicemail support. Survey data indicated that the system worked as
designed—that is, to provide ongoing support and feedback for students; the overall level of
communication did not appear to vary from site to site or from 1A to 1B classes.

Instructional team members mentioned often that
communication is key to how the Virtual Spanish
Program works. Along with the classroom language-
learning activities and interactions, the online and
offline sources of communication and support provide
important scaffolding for students’ developing use of
Spanish and language learning. Data collected during
Year 2 showed that interactions between the three
members of the instructional team and between team
members and students were complex, with a number of
feedback loops and support mechanisms. Reports by
members of the instructional team suggested that
interactions with the lead teachers were most frequent
and most robust, as reflected in substantive exchanges about curriculum, instruction, and student
performance. It was apparent that the lead teachers create direction for the program. Adjunct teachers and
facilitators are frequently in contact, but their exchanges are more procedural.

The data suggest that, in addition to serving as an instructional support, the communication among
participants in the Virtual Spanish classes contributes to a sense of community. There were indications
that, in some cases, communication between students and facilitators reached the level of trust that can,
perhaps more easily, be established in a face-to-face classroom between teacher and student.

Links between Communication and Performance

Communication and feedback loops have been associated with improved student learning in a variety of

contexts. Surveys from adjunct teachers, facilitators, and students provided a substantial amount of data

about the communication patterns for each site. To explore communication patterns, we asked each group

how often they initiated contact with each other and included each other on email and other correspondence,

and how they frequently they offer feedback to students. We then created three measures of communication

patterns:  (1) communication among instructional team members, (2) student-initiated communication with

instructional team, and (3) feedback provided to students from the instructional team.

Feedback to students from the instructional team was most positively related to student Spanish

proficiency in all four areas. Classrooms where reported levels of feedback to students were higher had

student performance levels ranging from eight to fourteen percent higher than average on the multiple-

choice listening, writing, language, and reading comprehension subtests, and between one-half and one
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rubric levels higher on all four writing assessment dimensions. Classrooms with higher levels of student-

initiated communication also tended to have higher levels of performance on the multiple-choice

listening, language, and reading performance, ranging between four and eight percent and writing

assessment scores between one-half and one and one-half rubric levels higher.  Finally, sites with higher

levels of communication among instructional team members tended to have higher levels of listening of

more than ten percent, and writing performance ranging from approximately one to nearly two rubric

levels higher than average.

Year 3 Findings

The main goal of the Year 3 study (2005-06) was to identify those factors that facilitated effective
implementation of the Virtual School Spanish program, i.e., what it is about how the program is run that
makes a difference in student performance on the outcome measures. To accomplish this goal, we revised
the observation instrument to enable more careful attention to the specific factors that we hypothesized
were making a difference, based on the Year 2 study of targeted sites. Using the revised protocol, we
conducted 56 observations during visits to all (and only) 1B sites. We again used linkage analyses to
study associations between factors of implementation and student outcomes in Spanish proficiency.
Because we felt that we had already answered the question of how well the virtual students compared to
face-to-face students on Spanish outcome measures, we administered the Spanish proficiency assessment
to only virtual Spanish students. Again, this section summarizes linkage findings discussed in more detail
in Section III.

Site Support and Satisfaction

Survey and interview data suggested that most facilitators felt that the Virtual Spanish Program was fairly
well supported by their administrators and that parents were highly supportive of the program. Challenges
regarding support involved district rather than school-based decisions.

Again students reported—in Year 3 in interviews as
well as surveys, with 1B students only—high levels
of satisfaction.  When asked about classroom
activities, students reported, as they had in Year 2,
that they most enjoyed the computer-based (online)
activities, whiteboards, games, and songs. Activities
they reported not liking as much were writing on the
modules/workbooks, questions and answer, and
telephone time.

According to the students, the easier activities were
flashcards, puzzles, matching activities, songs, and
vocabulary at the restaurant. They reported that
speaking was difficult because they do not get to

practice it very often. They also considered use of the WIMBA tool one of the hardest activities, along
with spelling and verb conjugation and accent marks. Activities that students thought were the most fun
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included creating and watching PowerPoint presentations; playing speed word and games; doing
whiteboard, hands-on, and online activities; watching videos; and learning about holidays.

Student Engagement

Year 3 data indicated that student engagement in the virtual Spanish class continued to be high, and that
most students not only enjoyed the class but felt they learned a lot and that it was valuable. Students also
believe that by taking Spanish through the Virtual program they are better prepared than other students.

Students from the 1B classes who participated in the focus group interviews talked about the advantages
of the Virtual Spanish program and cited the fact that the Virtual Program made them feel more
independent. It also gave them the opportunity to learn how to type and operate computers, and learn a
foreign language at the same time. The program prepares them for more advanced classes in high school.
They indicated that computers made learning Spanish in the Virtual program fun and easy. They valued
the benefits of getting work done during class so they do not have so much homework. Another advantage
was that they can complete assignments and work on activities at their home computers.

Students also mentioned some disadvantages of taking Spanish through the Virtual program. For instance,
they reported that there were too few opportunities to practice speaking in class; learning new materials in
three days and tested on the fourth seemed to be too fast for them; learning new vocabulary every week
and not using it any more made them forget the new words; not seeing the phone and grade teachers very
often made the relationship between students and grade teachers difficult; and getting grades for voice
emails but not knowing what the mistakes were was frustrating.

Some students reported that the Virtual program was easy; sometimes they even finished assignments
before the end of the class period. While noting that tests were sometimes challenging, spelling and
accent marks hard, many students agreed that the Virtual program was for the most part easy.

Links between Support and Student Engagement and Performance

Not surprisingly, the data collected during Year 3 demonstrated quite clearly that a high level of school
support from administrators and other teachers, and supportive attention in the form of a conducive
classroom space and a solid time slot in the school schedule, were associated with higher levels of student
engagement and student performance in Spanish. There were also indications of links between school
support and students’ valuing learning of a foreign language and planning to continue Spanish II in high
school.

Collaboration and Communication

Communication between instructional team members and with students continued to be relatively
frequent, effective, and supportive of students and instruction. When asked to rate the strength of the
communication with lead teachers and adjuncts on a 3-point scale, all facilitators gave it the highest
rating. Facilitators and adjunct teachers reported working well together, and, as in previous years, stressed
that ongoing collaboration and communication are key characteristics of the program. Again, they
reported that communication is always student-centered and involves exchanges about student work,
schedule changes, missing assignments, class status, students’ performance, grades, and incomplete
activities, among others.
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Spanish Language Use

Year 3 data from various sources—facilitators, adjuncts, students, and Spanish II teachers—indicated that
1B students were learning and using basic Spanish and enjoying doing so. Respondents also suggested
ways—with technology tools, cultural activities, and more dialogue and sentence construction—to take
advantage of students’ interest in the language and further develop language skills and prepare them for
Spanish II.

Observation data indicated frequent informal use in some classes; in most classes students spoke Spanish
most frequently as part of close-ended questions and oral practice. Students heard Spanish most often
during telephone time with the lead teacher, and via CDs or video. There were fewer observed instances
of dialogue, open-ended responses, and speaking or listening with WIMBA tools.

Students reported that they use Spanish with relative frequency in class. Over 90% of those surveyed
(N=152) said they liked learning a foreign language and thought it was important. In focus groups,
students said they enjoyed being able to talk to friends in Spanish, understand some Spanish songs, order
in a Mexican restaurant, read labels in stores, teach Spanish to their families and friends, and catch a few
words from the Spanish TV channels. Learning and speaking Spanish makes students feel smart; some
feel empowered by being able to say things that friends and family can’t understand.

Facilitators reported that the most frequent use of Spanish by students is speaking Spanish informally and
spontaneously, followed by reading paragraphs and listening to extended passages in Spanish. Some
facilitators noted that there was more translating in 2005-06 than in previous years and longer passages
for students to read.

Links between Exposure to Spanish and Student Outcomes

In classes where students heard more Spanish, from either the facilitator or the lead teacher, they
performed better on SOPA, were more engaged, valued foreign language more, and wanted to continue
Spanish in high school.

Use of Technology

For the most part, the virtual platform, computers, and Internet access functioned smoothly. Students
often expressed preference for the computer-based activities and seemed to gain valuable skills. Adjuncts
suggest that increased use of technology, including home technology, could further enhance language
skills. With the exception of two sites (one of which is getting a T-1 line), Virtual Spanish sites seemed to
have few connectivity issues. In a small number of sites, facilitators reported not having enough
microphones or headphones for all students. Students had very few problems accessing their email and
the calendar in the Virtual Spanish program.

Facilitators reported that in the Virtual Spanish class, students learned how to operate the technology
utilized in the program as well as computer applications like PowerPoint, Microsoft Word, and Internet
browsers. Spanish II teachers reported that students bring these skills to high school and are better able
than their peers to do Web-based activities, find and use online language resources, and use technology to
complete assignments.  Computer-based activities remained among students’ favorite Virtual School
Spanish activities. Students said that computers make classes more fun and interesting
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Observation data indicated relatively high levels of: calendar activity and closed-ended, computer-based
activities; listening to Spanish via telephone, CDs, and video, and less frequent open-ended, composing,
and listening via WIMBA tools. More than 90 percent of the virtual school 1-B students reported that
they have a home computer with Internet access, and about two-thirds of the students reported that they
used their home computer to access or practice online Virtual Spanish activities at least some of the time.

Links between Technology and Performance

In classes where technology worked well and students had access to the necessary tools (e.g., enough
headsets and microphones), students learned more Spanish and were more engaged, facilitators provided
more instructional support and feedback to students, and communication and interaction between
facilitator and students was more frequent and of higher quality.

In classes where students wrote more on the computer—filling in blanks, writing words or phrases, or
composing open-ended responses—they had higher Spanish achievement and oral proficiency. Listening
to Spanish via technology (CDs, WIMBA tools) was also positively related to Spanish achievement.
Listening to others—facilitators, lead teachers (via telephone), and peers—was associated with higher
writing and oral proficiency.
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SECTION III:  FINDINGS AND TRENDS ACROSS THE THREE YEARS

Three years of observations, combined with survey and interview data, deepened our understanding of

facilitation and implementation. Exploring the relationships between implementation and impact helped us

answer three overriding research questions:

1. Do students in the Virtual School Program learn Spanish?

2. Does the model work to the satisfaction of those who implemented the program and to other stakeholders?

3. What attributes of the implementation model are associated with student learning outcomes?

Research Question 1:  Do students learn Spanish?

The most important outcome in our research was whether or not students learned Spanish through the
virtual program. We approached the question from two perspectives:  (1) Did Virtual School Spanish
students learn as much Spanish as their peers who took Spanish I in a face-to-face environment, and (2)
Did the virtual school students maintain relatively high levels of proficiency over the course of the three-
year evaluation? In addition, we reviewed the results of interviews with Spanish II teachers to gain their
perspectives on the level of Spanish proficiency of those students who matriculated in high-school
Spanish II courses after being in the middle-school Virtual Spanish I program.

Data to answer the two questions came primarily from the Spanish I assessment, developed in Year 1 and
administered, at the end of each school year, to virtual and face-to-face Spanish 1B students during Years
1 and 2, and to virtual students only during Year 3.
Our analyses of the assessment data produced three key findings:

 There are no significant differences between virtual and face-to-face students in their academic

achievement in language arts and math, as tested by West Virginia’s standardized state assessment (math

achievement analyzed in Year 1 only; language arts in Years 1-3.).

 On the Spanish proficiency assessment, students in virtual classes perform as well as their face-to-face

peers on the multiple-choice assessment, and lower than their face-to-face peers in oral fluency and, to a

lesser degree, writing.

 Students in the virtual classes maintained a relatively high level of Spanish written and oral proficiency

over the three years of the evaluation.

The following describes the analyses and results for each of the three findings in more detail.

How similar were Virtual School Spanish and face-to-face students?

Because the Virtual School Spanish Program was introduced to offer Spanish I to middle school students
in schools that could not otherwise provide the course, it was deemed advisable to assess whether or not
the students in the two groups of Spanish I instruction differed significantly from each other with respect
to their academic non-Spanish achievement (language arts and math). If there were significant differences
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between the two groups in Spanish achievement, then any differences in Spanish achievement could have
been attributed to differential abilities of the students in the Virtual School Spanish Program and the face-
to-face classrooms, rather than to any influence of instructional delivery.

For Years 1 and 2, for which we examined the differences in Spanish proficiency for Virtual School
Spanish and face-to-face students, we first analyzed whether or not the two groups differed significantly
on their 7th grade language arts achievement levels on state standardized tests. In Year 1, our comparison
consisted of three groups:

 Students in middle school virtual IA classes

 Students in any middle school face-to-face Year 1 foreign language program (including Spanish, French,

and German)

 Middle school students not enrolled in any foreign language class.

Figure 4 shows the levels of non-Spanish achievement for each of the three groups. Table 31 (in
Appendix C, p. 29) shows the actual means, standard deviations, and significance values for each of the
non-Spanish achievement measures across the three groups.  After one year of Virtual School Spanish
1A, students performed at levels similar to those who participated in one year of 1A face-to-face foreign
language instruction, and at higher levels than students with no foreign language instruction, even when
controlling for their prior year’s achievement.

Figure 4:  Comparison of Non-Spanish Achievement among Virtual Spanish Students, Face-to-
Face Foreign Language Students, and Students Not Taking Foreign Language
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In Year 2, we conducted similar analyses to compare the achievement levels of students, except that we
only examined students’ 7th grade language arts scores. The three groups were the same as in Year 15,

                                                  
5 Virtual Spanish students, N = 287; face-to-face Spanish students, N = 1330; and students who did not take Spanish 1A, N = 20,791.
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except that we included only students who took face-to-face Spanish 1A instead of all foreign languages.
Figure 5 shows the differences in language arts achievement for the three groups.

Students in Virtual School Spanish 1A and face-to-face Spanish 1A had very similar end-of-7th grade
language achievement. Both groups’ achievement was well above those without Spanish 1A. The
language achievement of VS students is not significantly different statistically from the achievement of
face-to-face Spanish 1A students, when controlling for prior year’s achievement (Effect size: 1.68 points
on the scale, p ≤ 0.1596). In addition, the language achievement of VS students is not significantly
statistically different from the achievement of students with no Spanish 1A, when controlling for prior
year’s achievement (Effect size: 5.35 points on the scale, p ≤ 0.051).

Figure 5:  Year 2 Differences in Non-Spanish Achievement
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*Note: Scale scores can take a value between about 500 and 800.

Did Virtual School Spanish students perform as well as their face-to-face peers?

We used the Spanish I proficiency test developed as part of the ED PACE project to assess whether or not
virtual Spanish students performed as well as their face-to-face peers in learning Spanish. The test
included a written portion with four multiple choice sections that assessed language, reading
comprehension, and listening, and a writing portion to assess written language skills7. In addition, the
SOPA was administered to a sub-sample of students to assess oral language fluency.

                                                                                                                                                                   
6 Significance was calculated with a Huber White standard error correction.
7 342 students took the initial assessment (132 VS students and 210 face-to-face students). The test performed extremely well: 1) test items
accurately predicted students’ ability and 2) harder questions tended to be answered correctly by higher ability students and incorrectly by lower
ability students. The reliability of the test itself was quite high, with a person reliability = 0.88 (max = 1.0) and an item reliability = 0.98 (max =
1.0) using IRT techniques. Item-level analysis resulted in removal of one question. The number of students for whom test data are available is
slightly less than the population of test takers. Fifteen students’ responses were discarded due to significant item non-response.
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Trends across Years

Year 1 preliminary results (see Table 4) suggested that there were some differences between face-to-face
and virtual Spanish students, although these differences were quite small (less than one question more
correct). Specifically, face-to-face students performed slightly higher on the listening and reading
subtests, as well as on the SOPA, and the virtual students performed slightly higher on the language
subtest and two of the three writing prompts. There were no differences in overall Spanish proficiency
between the two groups, suggesting that virtual students learned Spanish about as well as their face-to-
face peers.

In this first year, the Spanish assessment was administered to all 132 1B Virtual Spanish students and to
only a sample of 210 selected face-to-face students.  These face-to-face students were matched to the
Virtual Spanish students based on school size and other demographics and on comparable prior
performance on language arts assessments.  The SOPA sample was selected using a similar set of criteria.

Table 4. Virtual and Face-to-Face Spanish Proficiency for Year 1

Test Area
Higher Achieving

Group

Point Difference

(Points possible)

Statistically

Significant?

Multiple Choice (Overall) Face-to-face 1.87  (62) No
Multiple Choice – Listening Face-to-face 1.40  (16) Yes
Multiple Choice – Language Virtual Spanish 1.31  (24) Yes
Multiple Choice – Reading Face-to-face 1.33  (22) YES

Writing Question 1 Virtual Spanish 2.40  (20) YES

Writing Question 2 Virtual Spanish 0.13  (5) No
Writing Question 3 Face-to-face 0.50  (5) Yes
SOPA (Oral) Sections Face-to-face Varies No

In Year 2 (2004-05) 8, we assessed all Virtual School Spanish Program 1B students9 and systematically
selected a sample of face-to-face students with whom to administer the Spanish assessment. We selected
seven face-to-face 1B sites with approximately 276 students (out of 44 total sites and approximately 1200
total students). The seven face-to-face sites were chosen via a stratified sampling process in an attempt to
select students and classes that were representative of the population of face-to-face students. However,
with no measure of Spanish achievement, we had to rely on each school’s 2003-04 7th grade mean
language arts standardized test score as the sole sampling criterion. Thus, face-to-face students were
selected such that their schools were relatively representative of the overall distribution of face-to-face
Spanish schools’ 2003-04 7th grade mean language arts achievement, and such that the total number of

                                                  
8 The results presented in this section are slightly different from preliminary analyses and previous reports. Analyses of the Year 2
data were conducted to adjust all scores for language arts achievement scores. We provide the results of these most recent
analyses in this section.

9 21 sites; approximately 250 students
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Spanish 1B students in those schools was approximately the same as the number of virtual Spanish
students.

A smaller sub-sample of students was selected to take the SOPA because resources allowed a maximum
of 40 virtual Spanish and 40 face-to-face students to participate. We decided to give the oral assessment
in only those VS and face-to-face sites that participated in the written assessment as well. We selected
seven virtual school sites, representative of the 21 virtual classrooms based on 2003-04 mean language
arts achievement and on implementation characteristics, and the seven face-to-face sites participating in
the written assessment.

The SOPA is designed for administration to pairs of students of similar Spanish ability. However, we had
no data regarding these students’ Spanish ability. Thus, the students in both the Virtual School Spanish
Program and the face-to-face sites were chosen by examining the 2003-04 language arts achievement of
each student within each site, and then generating pairs of students with highly similar prior English
language achievement. (Therefore, only those students with valid 2003-04 achievement measures were
eligible.) As a general rule of thumb, we attempted to select a range of students, though the most
appropriate pairings frequently involved students in the mid-to-high range of achievement.

Multiple Choice Spanish Assessment. Table 5 shows the results for the multiple-choice assessment

(reading, language, and listening subtests). Overall, there are no statistically significant or meaningful

differences between face-to-face and virtual Spanish students in performance on the multiple-choice

Spanish assessment—in general, virtual Spanish students did as well as their face-to-face peers. When

looking at individual subtests, face-to-face students did slightly better on the listening subtest than virtual

Spanish students, although this difference was very small (less than one question more correct on the

subtest). These findings are very similar to the results from the 2003-04 Spanish assessment, although the

differences between the two groups for each category are slightly greater than in Year 1.

Table 5. Differences between Virtual Spanish and Face-to-Face Students in Year 2

Multiple Choice Assessment

Spanish Assessment- Multiple
Choice10

Virtual
Spanish Mean

(SE)

(N = 161)

Face-to-Face
Mean (SE)

(N = 242)

Diff Sig.11 Eta-
Squared

Total Multiple Choice .696 (.009) .718 (.011) 2.2% .115 (NS) .006

Listening .736 (.010) .792 (.012) 5.6% .000* .032

Language .738 (.009) .703 (.012) 3.5% .02012 (NS) .014

Reading Comprehension .614 (.013) .660 (.016) 4.6% .029 (NS) .012

                                                  
10 All means are adjusted for Grade 7 language arts achievement (WEST-TEST) scores (M = 706.14).  Only students with valid responses on all
subtests are included in the analysis.

11 Type I error rate was controlled using a Holm’s modified Bonferroni across the four tests where alpha = .0125, .0167, .025, and .050 for each
subsequent test. (.05/number of tests for lowest p-value, and .05/number of tests – t for each successive p-value, where t is the number of tests
remaining to be conducted).

12 Confidence intervals overlap
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Spanish Writing Proficiency.  Table 6 shows the differences between Virtual School Spanish Program
and face-to-face students across the seven writing rubric categories. Scoring for each category ranged
from 1 (lowest) to 4 (highest). The writing rubric scored students’ fluency/command of language,
mechanics, grammar, vocabulary/word choice, and the sophistication and level of detail for each of the
three prompts. Face-to-face students did slightly better than VS students in all aspects of writing except
for mechanics, although these differences were quite small (ranging from 1/5 to 1/3 of a rubric level).

Table 6:  Differences in Virtual Spanish and Face-to-Face Students’ Writing Performance:  Year 2

Spanish Assessment- Writing13 Virtual Spanish
Mean (SE)

(N = 161)

Face-to-Face
Mean (SE)

(N = 242)

Diff Sig.14 Eta-
Squared

Writing Total 2.32 (.047) 2.51 (.058) .19 .013* .015

Writing Fluency 2.25 (.053) 2.58 (.065) .33 .000* .036

Writing Mechanics 2.43 (.053) 2.35 (.065) .08 .392 .002

Writing Grammar 2.21 (.051) 2.48 (.062) .27 .001* .029

Writing Vocabulary 2.41 (.051) 2.63 (.066) .22 .012* .016

                                                  
13 All means are adjusted for Grade 7 language arts achievement (WEST-TEST) scores (M = 706.14).

14 Type I error rate was controlled using a Holm’s modified Bonferroni across the five tests where alpha = .010,, .0125, .0167, .025, and .050 for
each subsequent test. (.05/number of tests for lowest p-value, and .05/number of tests – t for each successive p-value, where t is the number of
tests remaining to be conducted).
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SOPA. Table 7 shows the differences between virtual Spanish and face-to-face students on the SOPA.
The SOPA is designed in an interview format. Two administrators assess the students in pairs (ideally
selected as having about equivalent proficiency). The interview takes approximately 15-20 minutes to
complete; one interviewer conducts the interview, and the other primarily takes notes and assigns ratings.
The interview is conducted entirely in the target language, and the goal is to show what students can do
with language rather to focus on what they cannot do. The students are rated on four categories as
described below:

 Oral Fluency: Highest level evidenced of using language—ranging from isolated words, high frequency

phrases, and memorized or other short phrases to full sentences and/or paragraph-like speech.

 Grammar:  Use of verbs and verb tenses, evidence of an awareness of appropriate syntax, word order, and

word endings.

 Vocabulary Usage: Kinds of terms used; use of circumlocution (explanation to get the idea across when a

specific vocabulary item is not known); appropriate use of terms.

 Listening Comprehension: Responding appropriately to questions, responses to maintain a conversation;

often higher than oral fluency.

Face-to-face students did statistically better than Virtual Spanish students in all aspects of Spanish oral
proficiency except for listening comprehension and oral vocabulary; the differences for these two areas,
although not statistically significant, were still substantial (4/5 to nearly a full rubric level).

Table 7:  Differences in Virtual Spanish and Face-to-Face Students’ Oral Proficiency

Spanish Assessment- SOPA Virtual Spanish
Mean (SE)

(N = 34)

Face-to-Face
Mean (SE)

(N = 17)

Diff Sig.15 Eta-
Squared

SOPA Total 2.46 (.187) 3.33 (.268) .87 .012* .126

Oral Fluency 2.36 (.186) 3.28 (.266) .92 .007* .140

Listening Comprehension 2.65 (.203) 3.62 (.309) .97 .038 (NS) .089

Oral Grammar 2.45 (.195) 3.39 (.278) .94 .009* .133

Oral Vocabulary 2.60 (.210) 3.40 (.301) .80 .037 (NS) .088

                                                  
15 Same as footnote 12.
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How well did Virtual School Spanish students do over time?

Our third set of analyses focused on how well students in the Virtual School Spanish Program did over
the three years of the project. In these analyses, we examined the trend in Spanish achievement for the
multiple-choice Spanish assessment, for writing, and for the SOPA. The students in each year were eighth
graders in all Virtual Spanish 1B classes tested.

Spanish Assessment Trends from Year 1 to Year 3 for Virtual School Spanish Students

Figure 6 shows the trends in the level of performance for Virtual School Spanish students on the multiple-
choice Spanish assessment across Years 1, 2, and 3 of the study, adjusted for students’ prior (grade 7)
language arts achievement. Table 32 in Appendix C shows the descriptive means, standard deviations,
and reliabilities16 of the overall assessment and each subtest over the three years.

Based on the data in Figure 6, virtual Spanish students maintained a consistent level of performance
across the three years. There were no significant changes in Spanish assessment scores over the three
years for the total score, reading comprehension, or language. The effect size is also very small for these
three trends. There is a significant decrease in listening achievement from Year 2 to Year 3; however, the
low reliability of this scale in Year 3, as well as the change in test format makes this difference
questionable. The listening subtest that was part of the online assessment was included in an audio file
provided to all sites; however, researchers had no control over the administration. There was not enough
time to pilot this part of the assessment thoroughly, and individual sites varied in the technological format
they had available to administer the assessment.

                                                  
16 The reliabilities of the overall Spanish assessment were quite high across the three years (greater than .91 for all three years).
However there were differential reliability levels across the subtests for each of the years. Reading comprehension had the highest
reliability (.74 to .87), followed by Language (.58 to .82), and Listening Comprehension (.40 to .80). The reliabilities for the subtests
were lower during Year 3. The administration format was changed in Year 3 to an online version, rather than the paper-pencil
version given in previous years. Because of the decline in reliabilities of the individual subtests, only the trend of the overall score
can be reliably interpreted.
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Figure 6

Spanish Assessment Trends from Year 1 to Year 3 for Virtual Spanish Students

0.0%

10.0%

20.0%

30.0%

40.0%

50.0%

60.0%

70.0%

80.0%

90.0%

100.0%

Total Multiple Choice 63.1% 66.5% 65.7%

Comprehension 56.6% 57.5% 61.5%

Language 68.4% 71.9% 74.0%

Listening 65.7% 72.7% 60.8%

Year 1 Year 2 Year 3

Spanish Writing from Year 2 to Year 3

Figure 7 shows the trends in the level of performance for Virtual School Spanish students on the multiple-
choice Spanish assessment writing subtest across Years 2 and 3 of the study17, adjusted for students’ prior
(grade 7) language arts achievement. Table 33 in Appendix C shows the descriptive means and standard
deviations of the writing assessment over the three years.

According to Figure 7, writing remained relatively stable across the two years, with students scoring
between 2.30 and 2.60 on a 4.00 scale. There are no significant or meaningful changes in writing between
Year 2 and Year 3. However, it should be noted that the scoring of the writing assessment changed
somewhat from year to year, so it is unclear how comparable the scores are across the two years.

                                                  
17 We did not report Year 1 writing scores because the scoring procedures were substantially revised during Year 2.
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Figure 7

Change in Writing From Year 2 to Year 3 for Virtual Spanish Students
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SOPA Trends from Year 1 to Year 3 for Virtual School Spanish Students

Figure 8 shows the trends in the level of performance for virtual Spanish students on the SOPA, adjusted
for students’ prior (grade 7) language arts achievement. Table 34 in Appendix C shows the descriptive
means and standard deviations of the SOPA over the three years.

According to Figure 8, overall oral proficiency in Spanish remained relatively stable across the three
years, with students scoring between 2.30 and 2.60 on a 9.00 scale (representing a Junior-Novice-Mid
level, appropriate for students completing Spanish I), although students in Year 2 did slightly better than
the other two years. Student performance was highest in listening comprehension, while oral fluency,
vocabulary, and grammar were at about the same levels across the three years.
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Figure 8

SOPA Trends from Year 1 to Year 3 for Virtual Spanish Students
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How well prepared are Virtual School Spanish students for Spanish II?

Another source of data about students’ success in learning Spanish came from interviews with Spanish II
teachers. We were interested in knowing their assessment of students’ level of preparation for Spanish II.
In our interviews, Spanish II teachers reported that virtual students are better prepared for Spanish II than
students who took Spanish I in high school. One of the teachers said, “freshmen from the Virtual School
Spanish Program this year are better prepared than sophomores and juniors that had Spanish I face-to-
face.” Specifically, high school Spanish teachers agreed that Virtual School Spanish students have good
pronunciation of Spanish words and good listening comprehension. Students appear to learn more
vocabulary than students who had Spanish I in high school, and, in general, the virtual program seems to
cover more material than the regular Spanish I. These teachers also said that virtual students’ attitude
toward language is different: they are interested in learning the language and, although some are afraid of
speaking in class, they are always eager to participate, and eager for the interactions offered in a face-to-
face classroom.

There also appears to be a high level of responsibility and efficacy for learning Spanish among the virtual
Spanish students.  Data, again from high school Spanish teachers, suggest that virtual students feel in
control of their learning—they learn fast, and move on, in what seems to be a pace set by the virtual
program. In general, virtual students are more motivated and enthusiastic about the Spanish class and
learning the language. Most of the time they are looking for opportunities to speak and practice the
language.
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According to these teachers, virtual students, with very few exceptions, also have had the highest grades
in Spanish II. Teachers reported that because virtual Spanish students learn material that is not covered in
the regular Spanish I, they have to adjust or differentiate instruction in Spanish II; teachers also noted that
some of the face-to-face students are frustrated when they realize that they don’t know something that the
VS students do.

We also asked high school Spanish teachers about what prerequisite skills and knowledge students need
for success in Spanish II. The teachers identified several skills and areas of content knowledge that were
important, including:

 writing basic conversation and communication vocabulary in complete sentences

 bringing sentences together as a prerequisite for writing descriptions, conjugating different verbs, doing a

portfolio, and writing short conversations

 reading, writing, listening, and speaking complete sentences

 understanding commands and basic communication in Spanish

 locating Spanish-speaking countries and making some distinctions in their cultures

 knowing vocabulary associated with school, food, clothing, and basic knowledge of holidays

 knowing basic present tense conjugations, stem-changing verbs, present progressive, and some past tense

regular verbs

 speaking with good verbal/pronunciation skills comprehendible by a Spanish speaker

 identifying/using direct and indirect objects

High school Spanish teachers reported that virtual Spanish students have strong skills in many of these
areas. Areas of relative weakness included writing sentences, knowledge of sentence structure, and
conversational skills.  When asked about potential enhancements and areas for growth for virtual students,
high school Spanish teachers, as well as adjunct teachers, mentioned more reading activities, reading
techniques, readings on culture, writing sentences, teaching of words in context, stem-changing verbs,
verb conjugation, composing sentences, and conversations to practice speaking.  We also asked students
about what enhancements they would like made to the program.  Their responses included offering
additional foreign languages, providing more cultural activities and exposure to native language speakers,
and more opportunities to speak and write Spanish.

How much do Virtual School Spanish students value language learning?

An intermediate outcome related to students’ successful performance in Spanish was found in data on

students’ attitudes toward learning a foreign language. Feedback from students and parents suggested that

learning a foreign language was important to students, and something they planned to continue. Nearly

90% of all students surveyed said that learning a foreign language was important (87% and 89% in Years

2 and 3, respectively). Virtual School Spanish 1B students’ responses to a question on the screener survey

that asked if they thought it was important to learn a language in addition to English responded very

similarly to face-to-face students:  67% of the virtual students thought it was important, compared to 69%
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of the face-to-face group.

Approximately three-fourths of the students in both Year 2 and 3 surveyed (74% and 80%, respectively)

reported that they would tell their friends to take the Virtual School Spanish class. A large percentage of

students in Year 2 (87%) reported that they enjoyed learning a foreign language.  All but one parent

surveyed in Year 2 said that learning a foreign language was important for their child.

In Year 2, 85% of all the Virtual School Spanish student survey respondents reported that they planned to
take a foreign language in high school. Of those 1B students completing the screener survey for the
Spanish Assessment, approximately three-fourths (72%) of the 1B students in the virtual class said it was
likely they would continue to study or learn Spanish. This figure was slightly smaller than the 88% of
face-to-face students who said they would continue studying Spanish. Nearly 90% of the Virtual School
Spanish parents responding to the survey (targeted sites only) reported that their child was enthusiastic
about the Spanish class; 97% of the parents indicated that their child would take Spanish in high school.

Students who took part in the Year 3 focus groups were also quite positive in their intention to take
additional foreign language after Spanish I.  Over three-fourths said they were very likely to take more
foreign language and an additional twelve percent said they would be likely to take more foreign language
(N = 154).  When asked about challenges to continuing to study Spanish, students reported that often
times they did not have the opportunity to move right into Spanish II, either because the class was not
offered to freshman, or because of other scheduling issues.

When looking across survey data from all of the program sites in Year 3, we noted that there was
significant variation in how much students valued foreign language and how important they thought it
was (ranging from a rating of 1.00 to 3.57 on a four-point scale). Because of this variation, we later
explore the relationships between program implementation factors and the degree to which students
valued learning a foreign language.

Research Question 2:  Does the model work?

This question is answered in part by the answers to Questions 1 and 3: the fact that students learn Spanish
suggests that the model works, as does data about how students learn best. Although language acquisition
is a key, long-term goal of the Virtual School Spanish program, and a primary focus of our summative
research, there are also important short-term goals (referred to in the logic model as “intermediate
outcomes”) built into both the program and our studies. Program satisfaction, student engagement,
valuing language learning, and readiness for additional foreign language instruction—all serve as
indicators of the success of Virtual School Spanish and whether the model works.

Overall Satisfaction with the Virtual School Spanish Program

In Year 1 surveys and informal onsite interviews, facilitators and principals reported high levels of
satisfaction with the program among parents and students. Feedback from students, parents, facilitators,
and principals suggested high levels of satisfaction with the Virtual School Spanish program in Years 2
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and Year 3 as well. More than 80% of the students surveyed reported that they learned a lot in Virtual
School Spanish both years. Nearly three-fourths of the students surveyed said they found their Virtual
School Spanish class challenging and that it makes schoolwork interesting (72% and 75%, respectively,
in Year 2; and 69% and 72%, respectively, in Year 3).

Facilitators and parents confirmed students’ positive responses to the program. Well over a majority of
the facilitators in Years 2 and 3 (86% and 88%, respectively) said that students’ reactions were positive.
Over three-fourths (79% and 76%) also reported positive reactions from administrators, and just over
two-thirds (69% and 67%) reported the same from school staff. In Year 2, most (95%) of the parent
survey respondents in the eight targeted sites said their children’s responses were positive. Most also
reported that their child felt challenged in the Spanish class.

In informal interviews conducted during visits to the eight targeted sites, principals and assistant principals
indicated that they were pleased with the Virtual School Spanish program and found it an effective way to
meet the state mandate to offer foreign language instruction.

Student Engagement

A second important intermediate outcome used to assess the degree to which the model worked is the
level of student engagement in the program.  We assessed engagement in two ways—through student
survey responses to items about their participation in class and through classroom observations. We also
asked facilitators about the level of engagement of their students.  In general, we found the following:

 Engagement in the Spanish class is generally high, and most students not only enjoy the class but feel they

learn a lot and that it is valuable.

 Some feedback from students indicates that would like more time with new vocabulary and content before

they are tested on it and move on to new skills, and more opportunities to see their adjunct and lead

teachers (even via technology).

 Students were observed to be engaged in virtual Spanish activities the majority of the time, and to be

engaged in Spanish learning with their facilitator and class peers.

In general, students had positive perceptions of the Virtual School Spanish class. As reported in the earlier
section on overall satisfaction with the program, students felt that their Virtual Spanish class was
challenging, and that it made schoolwork more interesting. In Year 3, we specifically asked students
about their participation in class.  Table 8 shows the percent of students who reported that they often or
always engage in various behaviors, the mean response out of 4 points, the standard deviation for each
item, and whether or not the response varies significantly across program sites18.

                                                  
18 We examined whether or not there were significant differences across sites in order to conduct linkage analyses examining the effects of
program implementation on intermediate and long-term outcomes.
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Table 8
% of Students Engaged in Various Classroom Behaviors (N = 154, Year 3)

Engagement Survey Item % Often or
Always Do

Mean (out
of 4 points)

SD (out of 4
points)

Sig
Variation
across
Sites?

I do my Spanish work 91.6% 3.62 0.64 ***
I do work for other classes during VS class 46.5% 2.54 1.18 NS
I write emails to family and friends that are not related to
class work 17.6% 1.71 0.95

***

I do all of my assignments 93.0% 3.56 0.65 ***
I speak up in class discussions 64.3% 2.83 0.94 **
I ask questions about Spanish 55.2% 2.66 0.90 ***
I pay attention in class 78.3% 3.27 0.90 ***
I help other students with Spanish 56.7% 2.66 0.84 **
I help other students with technology 48.3% 2.58 0.91 NS
I make suggestions for extra activities (singing,
PowerPoints, games) 29.4% 2.08 1.07

NS

I finish my daily class work before the end of the class
period 74.1% 3.08 0.88

NS

I look up words I don't know on my own when I write in
Spanish 42.3% 2.49 0.97 ***
Overall Student Reported Engagement19 72.3% 2.98 0.50 ***

Students report very high levels of completing their Spanish work in class, doing their assignments, and
paying attention in class, not using email for non-class activities, as well as overall levels of engagement.
Students reported relatively high levels of speaking up in class discussions, asking questions in class, and
helping other students with Spanish.  Students were less likely to report that they help other students with
technology, look up unknown words on their own, and make suggestions for extra activities.  In addition,
about half of the students reported that they worked on assignments for other classes during virtual
Spanish class time.

Observed Student Engagement

We also measured student engagement through our observations of Virtual School Spanish classrooms.
Table 9 below shows the observed indicators, overall student engagement, engagement in asking
clarification questions, assisting other students, and participating in activities.

                                                  
19 Mean response across all items, with negative items reverse scaled.  Alpha = .893.
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Table 9
Summary of Observed Student Engagement (N = 26)

Frequency

 Students were engaged in. . .
 

Number of
classrooms

where
Observed

%
Classrooms

in which
Observed

Average %
(across

observed
classes/

intervals)

Sig
Variation
Across
Schools

Asking content-related questions 19 73.1% 70% Yes

Asking procedural questions 19 73.1% 47% Yes

Participating in classroom discussions 8 30.8% 30% No

Assisting other students with technology 7 26.9% 10% No

Assisting other students with content 15 57.7% 43% No

Initiating/suggesting class activities 12 46.2% 39% No

Student Engagement- Observed 25 96.2% 27% Yes

Asking clarification- Students 22 84.6% 58% Yes

Active participation- Students 22 84.6% 24% No

Because students in the Virtual School Spanish classroom are often working on computers, it is
sometimes difficult to ascertain their actual level of engagement in classroom work.  Therefore, we were
unable to get a comparable index of engagement in class work to the student survey.  The highest
indicators of student engagement were students asking content-related and procedural questions, followed
by assisting other students with content.  Lower levels of engagement were seen in students participating
in classroom discussions, assisting other students with technology, and initiating and suggesting class
activities.  These were consistent with the student survey findings.

In comparing classrooms where student survey responses of engagement were high with classrooms
where observed student engagement was high, we found a correlation of .86 between the two indices.
This suggests that in classrooms where we observed students being engaged more in classroom activities,
students also felt more engaged.  Therefore, for the linkage analyses described later, we created a
combined index of student engagement across the two measures of engagement.

Engagement in Specific Class Activities.

One section of the Year 3 student survey asked students to evaluate the class activities that they did with
respect to (1) how much they liked the activity and (2) how challenging they thought the activity was.
Table 10 shows the findings for specific class activities.

More than three-fourths of the students reported that they like the matching and fill-in-the-blank exercises
on the computer, speaking Spanish in class, taking Spanish tests online, doing hands-on projects, playing
games in class, and using whiteboards.  The activities that the students liked least included writing
sentences in Spanish, completing module worksheets, and creating PowerPoint in Spanish.



ED PACE Report, Page 46 of 81

Table 10
 Students’ Reports of Appeal and Difficulty of Virtual School Spanish Activities (Year 3)

Class Activity
Percentage of students
who liked the activity

somewhat or a lot

Percentage of students who
found activity to be

somewhat or very difficult
Matching exercises on the computer 87% 7%
Fill-in-the-blank on the computers 76% 19%
Writing sentences in Spanish 51% 36%
Writing emails to my Spanish Virtual
Amigo

67% 21%

Completing module worksheets 60% 22%
Creating PowerPoint in Spanish 57% 34%
Speaking Spanish in class 78% 19%
Listening to Spanish online 74% 10%
Singing songs in Spanish 74% 11%
Sending voicemails in Spanish 72% 16%
Reading Spanish aloud in class 65% 20%
Reading Spanish online 67% 18%
Taking Spanish tests online 83% 17%
Doing hands-on projects 76% 11%
Playing games in class 86% 5%
Using whiteboards 79% 8%
Using flashcards 70% 9%

The activities that were most challenging for students included writing sentences in Spanish and creating
PowerPoint in Spanish. The activities that were least challenging for the students included matching
exercises, playing games in class, and using whiteboards and flashcards.

Other indications that students had positive reactions to specific aspects of the class included the
following:

 Nearly 85% of the students reported that they liked class when the adjunct teacher visited.

 Eighty-four percent of the students were satisfied with their grades in Virtual School Spanish; 71%

reported that the instant grades motivated them to do better in class.

Student Engagement in Cultural Activities

During Year 3 focus groups, students expressed an interest in Hispanic culture and cited cultural activities
among their favorites in Spanish class activities—and ones they would like to see increased. Adjuncts and
Spanish II teachers agree that these activities enhance language learning.

 In interviews, several students said they particularly enjoyed learning about holidays and doing hands-on

activities. Many students—a few reluctant boys excepted—seemed to enjoy singing and dancing; most all

liked the cooking.

 Facilitators said that students responded positively to cultural assignments; some noted an increase in

interest in cultural activities.
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 Several students were aware of greater numbers of Spanish-speaking people in their communities, and the

possibility that understanding the language and the culture will help them in a more diverse workforce.

 Observation data included two instances of cultural activity—dancing and singing, and a holiday-related

craft—and high levels of engagement. In the class learning the dance, the facilitator had students teach

other students as part of an assembly, which she thought was successful and raised the visibility of the

Spanish class in the school.

Facilitator, Adjunct, and Parent Perceptions of Student Engagement

Facilitators reported that students’ class participation in class is excellent and that most students show a
positive attitude toward learning Spanish. Feedback from adjunct teachers, parents, and students indicates
that students take responsibility for learning in the Virtual School Spanish class. Nearly 90% of the
students reported turning their assignments in on time. Over 90% of the parents (Year 2, targeted sites
only) said that their child was committed to doing his or her best in the class, and approximately 96%
reported that their child took responsibility for their own work. One facilitator indicated that students need
frequent reminders and prodding to pay attention to the calendar, read directions, and otherwise take
responsibility for their learning. Survey responses from adjunct teachers also indicated that students are
conscientious about doing their work: 94% say that students do well or very well at completing their work
on time; 100% say they do well or very well at responding to emails from teachers and completing
vocabulary and grammar work.

Some feedback from students and facilitators related to the pace of the program or activities. Students
seemed to respond very positively to hands-on activities and those that appear to alter the pace: The two
kinds of activities students said they would like more of include games, some but not all technology-
based—crosswords, Spanish puzzles, the telephone game; and, culturally-related activities—fiestas were
mentioned by several students.  Although students seemed to like doing online activities and getting
immediate feedback, and work through assignments efficiently, some indicated that they do not have time
to digest information. More applications of new content and vocabulary could help them do so.  Finally,
students seemed to be least engaged in the activities that are paper and pencil and require fill-in-the blank
or selection/matching.

Research Question 3: What attributes of the implementation model are associated with student
learning outcomes?

This section examines what factors are related to successful implementation of the Virtual Spanish model.
It begins with a summary of exploratory linkage analyses conducted in Year 2 to examine some
hypothesized relationships among implementation factors and student outcomes. The discussion then
provides more robust analyses in Year 3 of specific research questions regarding the links between system
support for the program, classroom facilitation and activities, and subsequent student outcomes of
engagement, positive attitudes, and Spanish learning.
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Summary of Year 2 Analyses

In preparation for Year 3 of the study of the West Virginia Virtual School program, we examined
relationships between sets of program variables and students’ Spanish assessment scores20.  Because of
the relatively small numbers in each site and the relatively small number of sites, those analyses
suggested only potential relationships, rather than causal relationships between program factors and
subsequent student performance.

The first step in our Year 2 analyses was to conduct statistical significance tests to assess whether or not
there was meaningful variation across the nineteen sites on Spanish listening, writing, language, and
reading comprehension performance.  These analyses indicate substantial variation across sites on all of
the Spanish performance measures.  The largest level of variation was in reading comprehension and
writing, followed by listening and language/mechanics skills, respectively.  Several sites appeared to have
fairly high levels of performance across all four dimensions, while several sites were fairly low.  The
pattern of performance for the remaining four sites was somewhat mixed.

To explore how much of this variation could be attributed to differences in the way the program was
implemented, we conducted six sets of analyses to examine potential influences of program variables.
The six sets of program variables in the Year 2 analysis included (1) instructor use of language and
language-learning activities; (2) inclusion of culture activities and real-world connections; (3) student
language use and participation in various language learning activities; (4) student participation in
technology and non-technology materials and tools; (5) communication patterns among students, adjunct
teachers, lead teachers, and facilitators; and (6) levels of student engagement and classroom community
among students.  The analyses conducted were correlational analyses21 where we predicted the level of
Spanish achievement on each of the three multiple choice and four writing performance measures by
levels of the different characteristics in the sets of variables above22.

Tables 12 through 16 in Appendix B show the results of the six sets of analyses.  The most accessible way
to present the findings is to look at how many percentage points one would expect to add for every unit of
change in the predictor variable.  In the case of the observation data, we show the expected change in the
percentage correct on the multiple choice Spanish assessment measures or the expected change in rubric
score on the writing measures for one additional minute of time spent in a given activity.  For the survey
data, we report the expected change in the percentage correct on the multiple choice Spanish assessment
measures or the expected change in rubric score on the writing measure for every one-point change on the
survey items.   Below, we summarize the Year 2 exploratory findings.

                                                  
20 The analyses were conducted using the observation data, adjunct teacher survey data, facilitator survey data, and student Spanish assessment
performance in listening, language, reading comprehension, and writing for the 1B classrooms in the eight targeted sites.  A total of 76
observations, 8 adjunct survey responses, 8 facilitator responses, and 232 student responses were aggregated for each targeted site to create an
average score on each program measure. For 82 students across the 8 sites, we had Spanish assessment performance scores across the four
dimensions of Spanish proficiency, and observation data on their 1B classrooms.  For analyses using the survey responses, 19 sites had complete
data on all three surveys and the Spanish assessment performance scores for 221 students.
21 Hierarchical linear modeling regression techniques were used to analyze the data because students are nested within sites.  Because of this
nesting effect, students in a single site are more likely to be similar to each other than to students in other sites since they share a common
context.  The hierarchical approach allows us to account for the similarities in students’ performance that are due simply to their being in the
same context, and to correct the significance test results to obtain better estimates.  In general, hierarchical regression results are interpreted much
the same as ordinary least-squares regression.
22 Scale scores were created for survey variable constructs across student, adjunct teacher, and facilitator surveys22.  Individual observation
indicators were grouped into variable sets for the analyses.
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Association of Instructional Use of Spanish and Support for Spanish Learning with Student Spanish
Proficiency

The first set of analyses examined the relationships between adult-directed language use and provision of
Spanish learning support (e.g., explaining vocabulary, modeling co-learner behaviors) with student
listening, language, reading comprehension, and writing performance.  Adult-directed language use and
provision of Spanish learning support were averaged across the observations, and in some cases include
both lead teacher and facilitator behaviors.  The goal of this analysis was not to evaluate the quality of
facilitator or lead teacher interactions, but to understand the role that adult modeling of Spanish might
play in student Spanish learning, independent of what role the adult plays.  Spanish language support and
adult language use of Spanish were significantly related to student Spanish assessment performance,
particularly in the areas of listening and reading.  Survey measures of adult language use of Spanish were
positively related to all four areas of Spanish assessment performance.  Students in classrooms or sites
with higher reported adult Spanish language use tended to score approximately five to eight percentage
points higher on the multiple choice assessments of listening, language, and reading comprehension.
Students in classrooms with higher reported levels of adult use of Spanish also had higher writing scores
in the areas of fluency, mechanics, and grammar. The relationship of adult language use with mechanics
was more than twice as strong as either fluency or grammar.

Observed instances of checking for understanding, modeling use of Spanish words, providing feedback,
using Spanish informally, and asking students to respond in Spanish were all positively related to student
listening, reading comprehension performance, and fluency and grammar performance on the writing
assessment.  Explaining vocabulary was also significantly related to listening and reading comprehension
performance.  Classrooms with higher levels of these factors had average student listening and reading
comprehension performance levels of approximately three to eleven percentage points higher, and writing
fluency and grammar performance levels of approximately one-fourth of a rubric higher.  Asking
questions, modeling use of Spanish, and asking students to respond in Spanish were most strongly related
to listening and reading comprehension, while all of the factors were relatively equally related to writing
performance.  Of the observed indicators, only modeling Spanish words and comparing aspects of
Spanish and English language were significantly related to higher multiple-choice language performance.

Association of Student Spanish Language Use and Participation in Language Learning Activities with
Student Spanish Proficiency

Student language use involves the degree to which students participate in speaking, reading, writing, or
listening to Spanish.  Participation in language learning activities includes checking homework or
content-related discussions and questions, which support the learning of language.  Student use of
language and participation in language learning was significantly related to student performance across all
four dimensions of Spanish proficiency.  Specifically, student participation in close-ended activities such
as filling in the blank, matching, and completing sentences was associated with lower average
performance levels across the four dimensions, except for the area of writing grammar.  In addition,
listening performance was higher in classrooms where observed levels of students asking content -related
questions, checking homework, composing sentences, practicing Spanish orally, and engaging in open-
ended oral Spanish communication were higher. Language performance was higher in classrooms where
students were engaged in higher levels of practicing orally and reading Spanish aloud.  Reading
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comprehension was higher in classrooms where students were more frequently observed engaging in
content-related discourse, checking homework, modifying the pace of instruction to meet their needs,
practicing Spanish orally, communicating orally in Spanish, and reading Spanish silently and aloud.
Finally, writing performance was higher in classrooms where students were engaged in modifying and
pacing the instructional activity, answering questions in Spanish, and reading silently and aloud.

Reported levels of student use of Spanish and student participation in Spanish learning activities were
also positively related to student performance in listening, language, reading comprehension, and writing.
Classrooms and sites with higher reported student language use and participation in Spanish learning
activities tended to have higher student performance levels across all four dimensions, ranging from
approximately three to six percent and between one-third and one level on the writing rubric for each of
the four writing scores.

Association of Types of Instructional Materials (Technology-Based and Non-Technology-Based) with
Student Spanish Proficiency

Because the West Virginia VS program is a blended model, students interact with a variety of technology-
based and non technology-based instructional materials.  Technology-based activities include interacting
with the online modules, calendar activities, WIMBA tools, and a variety of other media.  Non-
technology based activities include paper-and-pencil modules, flashcard activities, and whiteboard
activities.  Several technology-based activities were positively related to student listening performance,
including interactions with the computer-based module materials and calendar programs, and using the
WIMBA tools.  Higher levels of observed student interactions with the computer-based module materials
and the calendar/lesson plan materials were associated with higher levels of student reading
comprehension performance.  None of the instructional materials was significantly related to writing or
language/mechanics performance.  Finally, classrooms with a higher level of observed interaction with
the paper-based module activities tended to have significantly lower levels of listening, writing, and
language performance of approximately three to nine percent.  The only significant relationship of
instructional materials with writing was a negative relationship between amount of time spent in paper-
based module activities and writing mechanics.  Classrooms with more time spent on paper-based
activities tended to have students with lower writing mechanics scores.

Association of Communication Patterns and Student Spanish Proficiency

Communication and feedback loops have been associated with improved student learning in a variety of
contexts.  Surveys from adjunct teachers, facilitators, and students provided a substantial amount of data
about the communication patterns for each site.  To explore communication patterns, we asked about the
number of times each group initiated contact with each other, included each other on email and other
correspondence, and provided feedback to students.  Communication pattern data are drawn from the
adjunct teacher, facilitator, and student surveys.  Three measures of communication patterns were created:
1) communication among instructional team members, 2) student-initiated communication with
instructional team, and 3) feedback provided to students from the instructional team.

Feedback to students from the instructional team was most positively related to student Spanish
proficiency in all four areas.  Classrooms where reported levels of feedback to students were higher had
student performance levels ranging from eight to fourteen percent higher than average on the multiple-
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choice listening, writing, language, and reading comprehension subtests, and between one-half and one
rubric levels higher on all four writing assessment dimensions.   Classrooms with higher levels of student-
initiated communication also tended to have higher levels of performance on the multiple-choice
listening, language, and reading performance, ranging between four and eight percent and writing
assessment scores between one-half and one and one-half rubric levels higher.  Finally, sites with higher
levels of communication among instructional team members tended to have higher levels of listening of
more than ten percent, and writing performance ranging from approximately one to nearly two rubric
levels higher than average.

Association of Student Engagement and Indicators of Sense of Community with Student Spanish
Proficiency

One critical variable in explaining students’ learning and achievement is their level of engagement in the
learning environment.  Survey items asked adjunct teachers and facilitators about students’ level of
engagement in various activities. Additional indicators of how engaged students are included observation
measures of how often students participated in discussions and/or asked questions.

Survey-reported levels of student engagement were positively related to student performance in all areas
of Spanish proficiency except multiple-choice language.  Classrooms where students were more engaged
had higher levels of Spanish assessment performance, ranging from four to five percent across listening
and reading comprehension, and between one-half and two rubric levels in writing.  Student valuing of
foreign language was also positively related to listening, reading comprehension, and writing performance
in a similar pattern to student engagement.  Reported levels of classroom community among students was
positively related to listening, language, writing, and language/mechanics performance, although they
slightly less strong than student engagement or valuing of foreign language.

Observed classroom community (students helping each other with technology and content) was positively
related to reading comprehension performance.  Classrooms where students were observed helping each
other more frequently with content tended to have reading comprehension performance levels
approximately eleven percentage points higher, listening performance levels approximately three
percentage points higher, and writing assessment scores approximately one-fourth to one-third higher
than averages.  Classrooms where students were observed helping each other more frequently with
technology tended to have reading comprehension performance levels approximately four percentage
points higher.  Observed team-building activities were not significantly related to student Spanish
proficiency.

Year 3 Linkage Analyses

The results of the Year 2 analyses provided the foundation for changes to the Year 3 research design and
the logic model that guided the research study.  As a result of the preliminary linkage analyses and
discussions with the program staff, we were able to focus our attention on issues related to facilitation and
its role in the success of the program (as measured by Spanish achievement and student engagement and
attitudes).  The Year 3 linkage analyses focused on the following general research questions:

4. What is the effect of what happens in the Virtual Spanish classroom (instructional facilitation and

modeling of Spanish) on student attitudes, engagement, and subsequently Spanish learning?
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5. What factors (e.g., program and/or school supports) are related to effective classroom facilitation in the

Virtual Spanish program?

Prior to examining any effects of facilitation on student outcomes or support factors on facilitation, we
examined the variation in each of the student outcomes (e.g., multiple-choice assessment, writing, SOPA,
student engagement, and attitudes toward foreign language learning) and in facilitation (e.g., within
lesson facilitation, extensions and connections, and modeling of Spanish use) across the 26 Virtual
Spanish 1B sites.  For all five student outcomes, there was a statistically significant and substantial
amount of variation across the 19 sites.  There was also a statistically significant amount of variation
across the 19 sites in facilitation as well, although to a lesser degree than in the student outcomes.  Based
on these findings, we decided to conduct a set of analyses to examine the linkages among constructs
guiding the study.   Our set of analyses included:

 Effects of classroom facilitation and modeling of Spanish on student intermediate and learning

outcomes (e.g., student engagement, attitudes toward learning foreign language, Spanish proficiency)

 Effects of instructional feedback and communication student intermediate and learning outcomes (e.g.,

student engagement, attitudes toward learning foreign language, Spanish proficiency)

 Effects of student language use, engagement, and participation in learning activities on student

intermediate and learning outcomes (e.g., student engagement, attitudes toward learning foreign language,

Spanish proficiency)

 Effects of system support (e.g. school, parent, and administrator support; technology, etc) on classroom

facilitation

 Effects of system support (e.g. school, parent, and administrator support; technology, etc) on student

intermediate and learning outcomes (e.g., student engagement, attitudes toward learning foreign language,

Spanish proficiency)

To examine these research questions, we conducted multilevel regression analyses to examine the relative
contributions of facilitation factors and modeling of Spanish in the classroom (see page 49 for description
of linkage analyses and models).  Within each model, we examined three characteristics of facilitation
(e.g., within lesson facilitation, extensions and connections outside of the curriculum, and focus on
classroom management tasks) and the amount of Spanish modeling that the facilitator or lead teacher used
in the classroom23.  In all models, we controlled for the effects of students non-Spanish achievement24.

Association of Classroom Facilitation and Use of Spanish with Student Outcomes

In Year 3, we focused on the process of facilitation and how it is managed in the Virtual School Program.
By the term, facilitation, we meant the processes and strategies used to carry out the program, to make it

                                                  
23 Note:  There are no significant differences in the effect of adult Spanish use between lead teachers and facilitators when the effects of
facilitation style and facilitation behavior are controlled for.  In addition, there are no significant differences in any outcome for background of
the facilitator or for Spanish proficiency.
24 Non-Spanish achievement was measured using students’ grade 7 language arts scores.



ED PACE Report, Page 53 of 81

work, to manage the operation. Under this rubric, we included involvement in the learning process,
guidance and modeling of concepts and skills, modeling of Spanish language use, classroom flow and
transitions, providing feedback, monitoring student work completion, and making connections and
extensions to other content areas.  In this section, we examined how facilitation was related to variation in
student learning and intermediate outcomes.  Specifically, we addressed the following research questions
in our analysis:

1. What types of facilitation are related to higher levels of students’ Spanish achievement?
2. What types of facilitation are related to student engagement in Virtual Spanish class?
3. What types of facilitation are associated with positive student attitudes toward learning Spanish?

Table 17 (in Appendix B, p.15) shows the detailed results of the analyses.  Figure 9 shows the relative
strength of relationship between the various aspects of facilitation and modeling of Spanish in the
classroom with Spanish achievement.  The percentage for each column represents the amount of predicted
change in the outcome for an average value of the independent variable.

Figure 9
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Figure 10 shows the effects the relative strength of relationship between the various aspects of facilitation
and modeling of Spanish in the classroom and student engagement and attitudes.
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Figure 10

Effects of Facilitation on Student Engagement and Attitudes
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In general, active facilitation appears to be a strongest predictor of Spanish achievement, student
engagement, and student attitudes toward Spanish, followed by making connections and extensions, and
modeling Spanish in the classroom. In addition, the effect of facilitation factors appears to be strongest for
oral proficiency and student engagement.  Classroom management focus tends to be negatively related to
several of the student outcomes.  Tables 16 through 30 in Appendix B shows detailed results of the
analyses and the relative contributions of the facilitation factors and modeling of Spanish for each of the
outcomes above.  Below, we provide more detail for each set of analyses.

Facilitation and Student Spanish Learning

In general, classrooms where there is more active facilitation of learning and more modeling of Spanish
by the facilitator and/or lead teacher, students learn more Spanish.  Classroom management did not
appear to be significantly related to student Spanish learning.

With respect to facilitation, active involvement of the facilitator with the students in the learning process
is a strong predictor of how well students do in all three Spanish assessment tasks.  Specifically,
classrooms where the facilitator guides the students smoothly through the daily lessons by maintaining
flow, giving directions, reviewing activities and concepts, keeps students on task, asks questions, provides
contingent feedback to students and monitors work completion have higher levels of Spanish achievement
on the Spanish assessment (approximately 2% percent more correct), writing (about 1/3 of a proficiency
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level), and speaking and oral fluency (more than a third of a fluency level).  This is consistent with the
finding that students in classrooms where the facilitator or lead teacher is more directive with the students
about what they are supposed to do and the expectations for their work also have higher levels of Spanish
achievement on the Spanish assessment (approximately 2% percent more correct) and speaking and oral
fluency (approximately 1/4 of a fluency level).

Flexibility and connections appear to also be related to higher language, listening, reading, and writing
proficiency.  In classrooms where the facilitator or lead teacher makes connections and extensions for the
students to real world applications and other content areas, provides scaffolding from other subject areas,
and modifies the lesson to meet student needs have higher levels of Spanish achievement on the Spanish
assessment (approximately 5% percent more correct) and writing (about 1/5 of a proficiency level.  This
“differentiation” allows for the meeting of the needs of the class.

Finally, the amount of modeling of Spanish in the classroom is related to how well students learn to speak
Spanish.  Classrooms where students hear Spanish spoken more often by the facilitator of the lead teacher
have higher levels of speaking and oral fluency (approximately 1/3 of a fluency level).

Facilitation and Student Engagement

Facilitation factors are significantly related to student engagement in the Virtual Spanish classroom.  In
general, classrooms where there is more active facilitation of learning and more modeling of Spanish by
the facilitator and/or lead teacher, students are more engaged in class and appear to enjoy class activities
more.  In addition, classrooms with more focus on classroom management had students who were more
engaged in the classroom than classrooms with less focus on classroom management issues.

Specifically, student engagement levels are higher in classrooms where the facilitator is actively involved
in the learning process and guide the students smoothly through the daily lessons by maintaining flow,
giving directions, reviewing activities and concepts, keeping students on task, asking questions, providing
contingent feedback to students and monitor work completion.  Student engagement levels are also higher
in classrooms where students hear Spanish spoken more frequently by the facilitator or the lead teacher.
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Facilitation and Student Attitudes toward Learning Spanish

Students report higher levels of importance and value to studying foreign language and also more
likelihood of taking additional Spanish or other foreign language classes in high school in classroom
where there are high levels of facilitation (e.g., more guidance through the daily lessons, providing more
contingent feedback to students, and is more directive).  The reported level of importance and value for
foreign language and the likelihood students will take additional foreign language classes is also higher in
classes where there is more modeling of Spanish by the facilitator and lead teacher.  Students in
classrooms with a strong focus on classroom management are less likely to say they want to take Spanish
II in high school.

Effects of Instructional Feedback and Communication

A second important aspect of the virtual program is the level and quality of feedback and communication
the students receive from the instructional team.  Instructional feedback and communication has to do
with the frequency and quality of how students receive feedback from their facilitators, adjunct teachers
and lead teachers.  Communication refers to how often students communicate with a member of the
instructional team. We assessed overall quality of the feedback students received by creating standardized
indices of student survey and observation data for the feedback from facilitators, and standardized indices
of student survey items for quality of adjunct and lead teacher feedback, as well as frequency of
communication with facilitators, adjunct and lead teachers.  In this section, we examined how quality of
feedback and communication with the instructional team was related to variation in student learning and
intermediate outcomes.  Specifically, we addressed the following research questions in our analysis:

 How is instructional feedback quality and communication with the instructional team related to
higher levels of students’ Spanish achievement?

 How is instructional feedback quality and communication with the instructional team related to
student engagement in Virtual Spanish class?

 How is instructional feedback quality and communication with the instructional team associated with
positive student attitudes toward learning Spanish?

Detailed tables of findings can be found in Appendix B.  Figure 11 shows the relative strength of
relationship between the quality of instructional feedback for facilitators, adjuncts, and lead teachers with
Spanish achievement, student engagement, and attitudes toward learning foreign language.  The
percentage for each column represents the amount of predicted change in the outcome for an average
value of the independent variable.

Figure 11 shows the relative strength of relationship between the frequency of students’ communication
with facilitators, adjuncts, and lead teachers with Spanish achievement25, student engagement and
attitudes toward learning foreign language.

                                                  
25 Only multiple-choice performance and writing were evaluated.  There was an insufficient number of cases (N = 20) to conduct
the analyses for SOPA.
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Figure 11

Effects of Communication with Instructional Team on Student Outcomes
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The quality and frequency of communication students have with their facilitator is positively related to
higher performance on the Spanish assessment (2% more correct on the overall assessment) and even
more strongly to Spanish writing (12.7% increase in writing proficiency or about 1/3 of a level on a 4-
point rubric).  Similarly, feedback from the facilitator is positively related to higher performance on the
Spanish assessment (approximately 3% higher on the overall assessment and in Spanish writing
approximately 7% increase in writing or 1/5 of a level on a 4-point rubric).  Feedback and communication
from either the adjunct or the lead teacher does not appear to be related to student Spanish proficiency.

With respect to student engagement and attitudes toward learning foreign language, quality of
instructional feedback is more strongly related to these outcomes than is communication, although both
are relatively strongly and positively related to these student attitudes and behaviors.  For both quality of
feedback and frequency of communication, interaction with the facilitator, adjunct and lead teacher all
seem to be important in promoting higher levels of student engagement in the Virtual Spanish program,
increasing their value related to learning a foreign language, and increasing the desire of students to
continue with Spanish II in high school.

Specifically, in classes where students experience a greater amount of feedback from their facilitator and
adjunct—they are more likely to be engaged in the Virtual Spanish activities and also report a higher
value for learning a foreign language and more likelihood of taking Spanish II in high school.  Similarly,
students who receive more feedback from their lead teachers are more likely to be engaged in Virtual
Spanish class.  With respect to communication, students who communicate more frequently with their
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adjunct and lead teachers, and also report that the communication is positive and helpful are more likely
to be engaged in Virtual Spanish class, perceive learning a foreign language to be more important and
valuable, and to report they are more likely to take Spanish II during high school.

Student Engagement, Spanish Use, and Participation in Language Learning Activities

Student achievement is often mediated by other student factors, such as engagement in the learning
environment and participation in activities designed to promote learning.  We measured three student
level factors—level of student engagement (an intermediate outcome in earlier analyses), how much
students use Spanish in and out of the classroom, and the level of participation in language learning
activities in the Virtual Spanish classroom.  Each of these indices is a standardized scale of student survey
and observation data.  In this section, we examined how these student factors were related to variation in
student learning and intermediate outcomes.  Specifically, we addressed the following research questions
in our analysis:

 How is instructional feedback quality and communication with the instructional team related to
higher levels of students’ Spanish achievement?

 How is instructional feedback quality and communication with the instructional team related to
student engagement in Virtual Spanish class?

 How is instructional feedback quality and communication with the instructional team associated with
positive student attitudes toward learning Spanish?

Detailed tables of findings can be found in Appendix B.  Figures 12 and 13 shows the relative strength of
relationship between the student factors of engagement and student Spanish use with Spanish
achievement, student engagement and attitudes toward learning foreign language.  The percentage for
each column represents the amount of predicted change in the outcome for an average value of the
independent variable.
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Figure 12

Effect of Student Engagement and Spanish Use on Spanish Learning
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Figure 13

Effects of Student Engagement and Spanish Use on Student Intermediate Outcomes
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Students who are more engaged in the Virtual Spanish classrooms have much higher writing scores
(nearly 2/3 of a proficiency level) and moderately higher oral fluency scores (about 1/5 of a level) than
less engaged students.  In addition, more engaged students are more likely to see learning a foreign
language as important and are more likely to say they want to take Spanish II in high school.

The amount that students report using Spanish in and out of class has a significant positive relationship
with students’ performance on the Spanish multiple-choice assessment, as well as student engagement
and attitudes toward learning foreign language.  Specifically, students who report that they use Spanish
frequently score approximately five percent higher on the Spanish assessment, and report levels of student
engagement and likelihood of taking other foreign language classes as approximately six percent higher
than those who use less Spanish.  The strongest relationship is of student use of Spanish with valuing
foreign language.  Students who speak more Spanish in different contexts report that learning foreign
language is more important.

Figure 14 shows the relative strength of relationship between participation in language learning activities
with Spanish achievement—Spanish multiple-choice performance, writing, and SOPA. Student
participation in language learning activities is a strong predictor of Spanish proficiency in all areas.
Specifically, writing on the computer is positively related to Spanish achievement (10%) and oral
proficiency (5.4%), while writing in the module and worksheet activities is associated with lower Spanish
achievement scores (-4.4%) and very strongly with lower levels of oral proficiency (-16%).  Writing
activities do not appear to be significantly related to writing proficiency. Listening via technology is
positively related to Spanish achievement (6.4%), while listening to others in conversations is strongly
associated with higher writing skills (12.4%) and oral proficiency in Spanish (18.3%).  Classrooms with
activities requiring speaking and reading in Spanish have higher levels of oral fluency (13.8% and 10.3%,
respectively).
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Figure 14

Effects of Language Learning Activities on Spanish Learning
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Figure 15 shows the relative strength of relationship between participation in language learning activities
with student engagement and attitudes toward learning foreign language.

Classrooms where students are engaged in more listening activities (both technology and conversations
with others), and in more reading activities have higher levels of student engagement (between two and
four percent).  In contrast, classrooms with more time spent in worksheet and module activities have
much lower levels of student engagement (nearly 10% lower).

Nearly all types of Spanish learning activities are positively related to students’ attitudes toward learning
Spanish, with the exception of time spent in module and worksheet activities.  Specifically, classes that
spend more time in module and worksheet activities have students who are less likely to see the
importance of learning a foreign language.  In general, reading, speaking, and listening activities are more
positively related to students’ attitudes toward Spanish learning than writing activities.
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Figure 15

Effects of Language Learning Activities on Student Engagement and Attitudes
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Supports and System Issues on Facilitation

According to our logic model, Spanish learning can potentially be affected by factors outside the
classroom.  For example, the level of support for the program within the school (e.g., as evidenced by
appropriate scheduling, administrator and staff support, and parental support) may have a significant
effect on student learning.  In addition, program factors such as how well the technology works may also
be important. We measured five school and program support factors—1) degree to which technology
works as intended, 2) support from administrators, 3) support from other staff in the school, 4) scheduling
the class at an appropriate time and place, and 5) parent support for the program. Each of these indices is
a standardized scale of student survey and facilitator survey items.  In this section, we examine how these
program factors were related to variation in student learning and intermediate outcomes.  Specifically, we
addressed the following research questions in our analysis:

 How is support from the school community related to students’ Spanish achievement, their
engagement in class, and their attitudes toward learning foreign language?
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 How is support from parents related to students’ Spanish achievement, their engagement in class, and
their attitudes toward learning foreign language?

 How does technology relate to students’ Spanish achievement, their engagement in class, and their
attitudes toward learning foreign language?

Detailed tables of findings can be found in Appendix B.  Figures 16 and 17 shows the relative strength of
relationship between the program factors and student Spanish use with Spanish achievement, student
engagement and attitudes toward learning foreign language.  The percentage for each column represents
the amount of predicted change in the outcome for an average value of the independent variable.

Figure 16

Effects of Program Support on Spanish Learning
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School and parent support for the Virtual Spanish program appears to be important in supporting Spanish
learning, especially oral fluency and proficiency.  In general, student Spanish achievement and oral
fluency is higher in classes where there is high level of administrator support, support from other teachers,
and where the class is scheduled at an appropriate time and for an appropriate length compared to schools
where there the program does not appear to be a priority or treated as a core class in the curriculum.
Similarly, Spanish achievement and writing proficiency is higher in classes where there are few
technology issues and students have access to the necessary technology.

A similar pattern is noted for student engagement.  Students tend to be more engaged in Virtual Spanish
class in schools where the level of support for the program by parents and other school staff is high and
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where the class is scheduled at a time and in a place conducive to learning than students in less ideal
learning environments. In addition, student engagement is higher in classrooms when the technology
works well and is sufficient to meet the needs of the class (e.g., they have enough working microphones
or headsets).

Figure 17

Effects of Program Support on Student Engagement and Attitudes Toward Foreign Language
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Program factors also support positive student attitudes toward learning foreign language.  For example,
students value learning language more and are more likely to report they will take Spanish II in high
school in schools where the level of support for the program by parents, other teachers, and administrators
is high. They also report more positive attitudes (evidenced by their value and importance of learning a
foreign language and also the likelihood that they will take additional foreign language classes) in schools
where the technology works well and is sufficient to meet the needs of the class (e.g., they have enough
working microphones or headsets) and the class is scheduled at a time and in a place conducive to
learning than students in less ideal learning environments.

Program Support of Facilitation of Student Learning

Not only do non-classroom factors influence student learning directly, they also have an indirect effect on
leaning Spanish through their influence and support of effective facilitation.  Therefore, we were
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interested in examining how program supports were related to effective facilitation.  From our earlier
discussion, effective facilitation involves active involvement with the students in the learning process,
guidance and modeling of key skills and knowledge (including the use of Spanish), and making
connections and extensions to real world applications and other content areas.  Classroom management
also seems to be a way that people organize their instructional interactions with students, and therefore we
included this component of instructional activity.  We also included ideas of quality feedback to students
and level of communication students’ have with their instructional team as important aspects of
facilitation.  The independent variables in the analysis were the same program supports we examined in
the student Spanish learning analysis.  Specifically, we addressed the following research questions in our
analysis:

 How is support from the school community related to effective facilitation?
 How is support from parents related to effective facilitation?
 How does technology relate to effective facilitation?

Detailed tables of findings can be found in Appendix B.  Figures 18 and 19 shows the relative strength of
relationship between the program factors and effective facilitation.  The percentage for each column
represents the amount of predicted change in the outcome for an average value of the independent
variable.

Figure 18

Effects of Program Support on Facilitation of Spanish Learning
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Figure 19

Effects of Program Supports on Facilitator Feedback, Communication, and Modeling of 
Spanish
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More effective facilitation occurs in classrooms where the technology works well and is sufficient for
student needs, where there is a high level of support for the program from the administrator and other
teaching staff, and where the class is scheduled at a time and in a place conducive to learning, rather than
in less ideal settings where there are repeated interruptions and heavy school traffic. Facilitators in these
schools are more actively involved with students in the learning process, and—within the limits of the
prescribed curriculum—in making connections and extensions to other concepts. Facilitators also tend to
use more Spanish in these schools, provide higher quality instructional feedback to students, and engage
in more frequent communication with the instructional team.
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SECTION IV: CAPACITY BUILDING

One of the goals of the ED PACE project was to build the capacity of educators in West Virginia for
conducting evaluations, interpreting data, and using the information to improve programs. In the project,
building capacity took several forms. The first effort to accomplish this goal involved training staff from
EdVenture in collecting data during site visits. This strategy was used only during the first year. The
second effort came about as a result of negotiating the use of the Spanish Oral Proficiency Assessment
(SOPA) with the Center for Applied Linguistics. Part of the arrangement was for Spanish teachers from
West Virginia to be trained in the administration of the SOPA so that they could travel in pairs to the sites
with students that would be assessed. Prior to their site visits, they participated in two days of training
provided by the Center for Applied Linguistics. Refresher training sessions were provided in Years 2 and
3. Those that were trained also received the materials they would need for administration. They tested
students in pairs as required by the SOPA administration guidelines. The students were selected to be
about equivalent in Spanish proficiency. One of the test administrators conducted the interview with
students, and one of the test administrators took notes, recorded details of the performance, and gave
scores to the students. Videotapes of the sessions and all scoring materials were sent to the Center for
Applied Linguistics for validation.

A third method of building capacity was one that occurs only rarely in educational research studies. At the
end of the second year of the study, WVDE staff reviewed the results of the analyses of all data collected
and considered what they might do in response to some of the findings. As a result, they suggested that
they would like to discuss the results and possible actions with all of the members of the instructional
teams for the program. They wanted to convene a meeting for that purpose. The researchers planned the
agenda for what turned out to be a very productive meeting in which they discussed the results of both the
impact and implementation studies and then devoted time for the instructional team members to consider
the findings and talk about program adjustments they might want to make in response to the findings. All
of the suggestions were documented for consideration and use by the WVDE staff.

The fourth method for building capacity was the development of a Web site designed to help school and
district educators as well as others who want to know how well their program is working to conduct well-
structured evaluations. The site provides:

 Evaluation 101 “How To’s”

 Case Study examples

 Labs that give you the opportunity to think about, practice, and apply what you’re learning

 And a large selection of Resources.

The Web site—Evaluation Springboard—is available on both the Web site for ROCKMAN ET AL as well
as The EdVenture Group.
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SECTION V: DISSEMINATION

Throughout the three years of the study, staff from the West Virginia Department of Education,
ROCKMAN ET AL, and EdVenture strove to disseminate information about the study—the methods and
findings—in a variety of venues. Project partners also worked with SETDA on sessions devoted to
findings from scientifically-based research grants. In addition, a Website was developed to build the
capacity of educators to conduct evaluations of their programs or to assess evaluation proposals.

The following presentations were given during the three years of the study:

1. National Education Computing Conference (NECC) New Orleans, LA, June 22, 2004

Saul Rockman organized and chaired a session of the Evaluating State Education Technology
Program with presentations by the Program Officer and five of the grant recipients. Brenda Williams
provided an overview of the project with Rockman adding a perspective on the research program.

2. West Virginia Statewide Technology Conference, Charleston, WV, August 2, 2004

Saul Rockman presented a session on the Ed PACE project to attendees of the state technology
conference. The presentation provided an overview of the project’s implementation and the research
program associated with it.

3. West Virginia Statewide Technology Conference, Charleston, WV, August 2005

Beverly Farr or ROCKMAN ET AL and Donna Peduto of EdVenture presented a session using the
research design of EdPace to discuss how to go about the process of program evaluation.

4. Consortium on School Networking (CoSN), Washington, DC, March 23, 2005

As part of a session developed by SEDTA on State-Wide Scientifically-Based Research Grants:
Progress and Challenges, Saul Rockman presented an overview of the first year’s research with a
brief summary of the implementation effort. This was one of several presentations by ESTEP
GRANT recipients.

5. National Education Computing Conference (NECC) Philadelphia, PA, June 30, 2005

Saul Rockman organized a session of the Evaluating State Education Technology Programs for
presentations by the Program Officer and three of the state projects.  Joel Shapiro presented the first
year results of the research on West Virginia’s Ed PACE project.  The presentation covered the
design of the research, the implementation of the program, and plans for succeeding years’ research
efforts.

6. National School Boards Association (NSBA) T+L Conference, Denver, CO, October 26, 2005

As part of a session organized by Saul Rockman on Evaluating State Education Technology
Programs: Rigorous research on technology interventions, Rockman presented an overview of the
first and second year’s research with a brief summary of the implementation effort. This was one of
several presentations in the session by ESTEP GRANT recipients.



ED PACE Report, Page 70 of 81

7. Consortium on School Networking (CoSN), Washington, DC, March 6, 2006

As part of a session developed by SEDTA on Results Demonstrated: Federal Evaluating State
Educational Technology Programs (ESETP) Grants, Saul Rockman presented an overview of the
first and second years’ research findings with a brief summary of the implementation effort.

8. National Education Computing Conference (NECC) San Diego, CA, July 5, 2005

Saul Rockman, along with Brenda Williams and Pam Hoppe of the WV Department of Education
presented a comprehensive look at ED PACE in a session entitled: Technology Infusion Boosts
Student Achievement.

9. National School Boards Association (NSBA) T+L Conference, Dallas TX, November 8, 2006

Pam Hoppe and Saul Rockman presented a comprehensive review of ED PACE, its design,
implementation and research findings. A discussion was held with the audience at the conclusion of
the presentations.

10. American Education Research Association (AERA) Annual Conference, Chicago, IL  April 2007

Saul Rockman is the organizer of a session that includes four of the state research projects called,
Evaluating State Education Technology Programs: The challenge of conducting rigorous research on
technology interventions. Joel Shapiro will be presenting on the research design of the ED PACE
project.

11. Presentation by Saul Rockman to the West Virginia Board of Education on October 4, 2006.

12. National Education Computing Conference (NECC) Philadelphia, PA, June 2005

Joel Shapiro of ROCKMAN ET AL presented Evaluating State Educational Technology Programs. The
presentation was a description of the Virtual School Spanish Program and the evaluation findings at
that point in time. It also presented plans for the remainder of the evaluation.

13. American Evaluation Conference (AEA), Portland, OR, November 4, 2006

Terri Akey of ROCKMAN ET AL presented a session on the processes and challenges faced in
evaluating a combination online/classroom-based model of instruction, findings of the study itself,
and implications for building technology evaluation capacity in educational organizations using the
three-year design and results of the Virtual Spanish study.

14. American Education Research Association, to take place in Chicago, April 2007

Maura Pereira-León of ROCKMAN ET AL will make a paper presentation, Understanding Effective
Facilitation of Learning in a Blended Model of Instruction. The West Virginia Virtual Spanish
Program. This paper describes the overall challenges of understanding the process of facilitating
learning in a virtual environment, the role of the instructional team, identified facilitation styles, and
factors of the facilitation process. An evidence-based contribution to the development of an empirical
model of facilitation in technology-rich blended models of instruction resulted from this study.
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SECTION VI: CONCLUSIONS AND RECOMMENDATIONS

Our three years of research for the ED PACE project indicates that the Virtual School Spanish program
works. Students learn, they are engaged—especially in activities that involve technology and culture—
and they develop not only language skills but also positive attitudes, and work habits, all of which serve
them well in Spanish II in high school. The program has been well received by students and their parents,
and by school administrators, who believe the program helps them successfully meet the state mandate to
offer foreign language instruction. As it has matured over the last four years, the program has drawn on
the foreign language expertise of lead and adjunct teachers, and established a cadre of facilitators who
have incorporated their own teaching expertise into classroom practice.

Our data also suggest that the effective use of some key elements of the blended model is associated with
more successful implementation and powerful student outcomes. When implemented as such, this
blended model provides not only effective instruction to students, but also a model for effective virtual
instruction, one we believe could and should be replicated to ensure that students can continue learning
Spanish in high school and to deliver courses in other foreign languages.

This final section summarizes our conclusions, and our recommendations for enhancing the Virtual
School Spanish program and building on its successes, many of which come from students, instructional
team members, and high school Spanish II teachers.

Conclusions

Do students learn?
1. Findings from our research indicate that students in the Virtual School Spanish program learn

Spanish. Data collected over three years show that students in virtual classes performed as well as
those in face-to-face classes on the Spanish Assessment, and maintained a relatively high level of
achievement over the three years of assessment. Their scores on the Student Oral Proficiency
Assessment (SOPA) showed similar trends and consistent improvement in performance over three
years.

2. Virtual School Spanish students do well in high school Spanish II classes, often out-performing
some peers.  High school Spanish II teachers say that students from the Virtual School Spanish
classes are well prepared, and often better prepared than students who take Spanish I in high school.
Students from the virtual program excel in language proficiency, especially in pronunciation and
vocabulary, and demonstrate better work habits, participate more in class, and take more
responsibility for their learning.

3. The Virtual Spanish program helps students develop positive attitudes towards learning a foreign
language and strong work habits. Student survey and interview data indicate most students not only
feel that they learn a lot in Virtual Spanish, but also like learning a foreign language, think it is
important, and want to continue Spanish in high school. Students also think that learning Spanish will
prepare them for high school and college, for a workplace where others speak Spanish, and for a more
diverse world.

4. The Virtual School Spanish program gives students valuable technology skills. High school
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teachers report that virtual Spanish students are comfortable finding online language resources and
using technology to complete assignments. Teachers believe that the technology skills gained through
the virtual Spanish will equip students to take challenging classes, including AP classes, only available
online.

Does the model work?
5. Levels of satisfaction in the Virtual School Spanish program are high—among students,

members of the instructional team, parents, and site administrators. Feedback from the students
and instructional team members who actively participate in the program, and from the school
administrators and parents who support it, was positive and consistent across the three years of our
study. Students report that taking Spanish through a program is challenging, but that it makes learning
fun. Most would take another virtual course such as this one, and recommend one to their friends.
(Scattered feedback from students taking differently designed high school virtual programs suggests
that the blended nature of the Virtual School Spanish model contributes to students’ satisfaction.)

6. The three-member instructional team and the communication between them and with students
support learning and provide multiple opportunities for students to interact and gain feedback.
There is general agreement that the team model works well, in large part because of a shared
understanding of roles and responsibilities and ongoing communication between team members
themselves and with students. Continuous feedback builds a sense of community and ensures that
students get the kind of support instructional team members believe students, especially middle-
school students, need—and the level of support and interaction not available in online programs that
do not use a blended model.

7. Virtual School Spanish students are engaged in their classes, especially in technology activities
and hands-on cultural activities. Observation and survey data, and feedback from facilitators indicate
that students are generally engaged in the virtual classes. The activities that students find most engaging
often involve technology or learning about Hispanic culture—activities that reflect the intentional
instructional range built into the model. Cultural activities appear to be appealing to students because
they are hands-on, and allow students to be creative, and because they help students learn songs,
dances, and recipes they can share with friends and families. Students also seem to respond positively to
hands-on activities because they alter the pace of instruction and provide variety.

What attributes of the implementation model are associated with student learning outcomes?
8. Interaction with students, instructional scaffolding, and active involvement on the part of the

facilitator are associated with positive learning outcomes. In classes when there is more
interaction with the instructional team (facilitators or lead teachers) and team members make
connections to and provide scaffolding from other subjects, students tend to learn more Spanish and
be more engaged. The same is true in classes where the facilitator is actively involved in the learning
process and guides students smoothly through the daily lessons by maintaining flow, giving
directions, reviewing activities, and asking questions.
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9. Using Spanish, and providing high-quality and frequent feedback about learning, are
associated with oral proficiency, engagement, and the value students attach to learning Spanish.
In classes where students hear more Spanish, from either the facilitator or the lead teacher, they
perform better on SOPA, are more engaged, value foreign language more, and want to continue
Spanish in high school. High-quality and frequent communication with the instructional team is also
associated with these outcomes.

10. Access to functional technology is associated with student learning outcomes and with effective
support and communication. In classes where technology works well and students have access to the
necessary tools (e.g., headsets and microphones) students learn more Spanish and are more engaged. In
these classes, facilitators provide more instructional support and feedback to students, and communication
and interaction between facilitator and students is more frequent and of higher quality.

11. All exposure to Spanish—writing on the computer, listening to Spanish via technology (CDs, Wimba
tools), listening to facilitators, lead teachers and peers—enhances language learning. In classes where
students write more on the computer—filling in blanks, writing words or phrases, or composing open-
ended responses—they have higher Spanish achievement and oral proficiency. (Writing on paper is
associated with lower Spanish Achievement and oral proficiency.) Hearing Spanish is also associated with
higher writing and oral proficiency.

12. Site support can contribute to a robust, effective Virtual School Spanish program. When there is
a high level of school support—support from administrators, support from other teachers, an
appropriate time in the school schedule, an appropriate class space—students tend to be more
engaged and learn more Spanish, value learning a foreign language, and want to continue Spanish II
in high school.

Recommendations

Based on a detailed analysis of the extensive data collected over the past three years, including observations,
questionnaires, assessments, and interviews, we see opportunities to both enhance and replicate the program.
As noted above, many of the ideas outlined below come from program participants themselves and from
Spanish II teachers.

Enhancing the existing program

1. Facilitators could benefit from best practices. Facilitators in the virtual classrooms, especially new

facilitators, could benefit from training and support that includes examples of best practices and effective

classroom scaffolding.

2. Facilitators should be encouraged to learn along with students and use Spanish as much as they are

able to. [This is a dramatic change in their role and one that each facilitator can choose to take on.]

Encourage experienced facilitators who have learned some Spanish to use it frequently. Reassure



ED PACE Report, Page 74 of 81

facilitators less confident with Spanish that, even though they may not know Spanish, informal use seems

to encourage students’ use and grasp of Spanish and affect performance. Discuss ways—e.g., providing

posters or instruction for basic commands—for facilitators to “use” more Spanish.

3. Take advantage of the technology. The program should take full advantage of the existing technology to

provide more opportunities for students to hear Spanish, and explore other new technologies that expose

them to as much Spanish as possible. This is especially useful, given students’ preference for technology-

based activities. Feedback indicates that the WIMBA tools offer powerful, effective ways for students to

learn Spanish, but may be underused. Explore ways to maximize use of existing WIMBA tools, or add

other appropriate tools to the Virtual School Spanish WIMBA suite. Explore use of WIMBA electronic

chat rooms so students can communicate in Spanish with advanced Spanish learners or native speakers.

Facilitators also mentioned the use of technology, such as speakerphones, to communicate with the

advanced students or native speakers.

4. Take advantage of students’ interest in cultural activities to offer more. “Crafts,” “cultural activities,”

“fiestas,” and “field trips” [during which they could use Spanish] were among the most frequently

mentioned things students would like to see added to the program. They suggested doing: a Spanish

mural, a piñata, research on Hispanic traditions, and fiestas with “all the schools from other counties.”

Some adjuncts also said they would like to see more cultural activities added to the program, and high

school teachers suggested adding readings on culture. One high school Spanish teacher encouraged

broader cultural exposure, building an interest similar to that in Mexican culture in the culture of Spain

and other Latin American countries.

5. Explore advantages (and disadvantages) of encouraging more practice at home. Although students

say “getting their work done in class” and “not having homework” is one of the pluses of the class, some

adjuncts suggest that home practice is very valuable, and that they can tell which students practice at

home. Facilitators said that students with home computers can also communicate with the lead and

adjunct teachers more often. Some students say that they like to get ahead by working independently.

Some facilitators say that, to keep everyone at about the same place, it is also important to strike a balance

between working independently and getting ahead and staying with the class.

6. Explore increasing the number of activities that require students to compose in Spanish and engage

in more natural dialogue. Spanish II teachers suggested that students need more practice constructing

sentences, which would also help them understand the structure of the language. They, like adjuncts, also

suggested more natural conversation and more listening. In addition to increased WIMBA use, consider

other ways to enhance the listening component, and encourage more natural dialogue and extended

conversations among students themselves—even if students may have to include some “Spanglish” to

converse. At the December 2005 meeting, some participants recommended inviting local native speakers

or Spanish majors from neighboring colleges (where feasible). These may also be good sources for

Spanish newspapers, magazines, or other documents students could try to read or translate (understanding

that they would not be able to do so fluently or immediately).
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7. High school Spanish teachers suggested more reading activities be incorporated into the program.

Teachers specifically mentioned longer paragraphs or reading passages, guidance on reading/translating

techniques, and teaching words in context.

8.   Continue to support active communication. Since communication is a critical factor in this program,

giving students an 800 number to call adjunct teachers could be an asset, so students could contact their

adjuncts regarding assignments, tests, voice mails, and feedback. Communication with adjunct and lead

teachers appears to be fairly frequent, but students still would like to see them more—and suggested web

cams as a possible vehicle. Students would appreciate and benefit from more site visits from adjuncts,

giving them a more frequent opportunity to speak to and interact face-to-face. Some facilitators mentioned

the need for more face-to-face interaction among all instructional team members; acknowledging

scheduling and logistical challenges, they suggested two or three face-to-face meetings during the year.

9.   Continue to offer multiple opportunities for students to practice speaking. Students say, in interviews,

that translating is hard, as are the Wimba activities, but they still welcome more opportunities to practice

Spanish. They say they want to know how well they could speak Spanish if they had to. Facilitators also

report that students always want more activities in which they can practice speaking.

10. Support efforts to ensure that students from the Virtual School Spanish I take Spanish II in the first

year of high school. Where appropriate or possible, support efforts to ensure that students have the option

to take Spanish II in their first year of high school so they can continue learning Spanish interrupted.

Facilitators seem to feel that any support from the program that helped them advocate for language classes

locally would be welcomed. One way of doing this might be to establish closer ties between the middle

school and high school programs. Some Spanish II teachers suggested a meeting or a way to communicate

with Spanish teachers in the virtual program so both groups could coordinate or establish a connection

regarding activities and curriculum. At least one facilitator is already doing this.

Extending the program

1. Extend the program to reach more students: The program has thus far attracted higher-achieving

students, as do most middle-school foreign-language programs. Administrators and facilitators have also

found that students who work well independently and take responsibility for schoolwork are more likely

to succeed. To extend the benefits of the program to a broader population, program leaders could consider

guidance for schools in identifying, attracting, preparing, and supporting students who fall into one or

neither category.

Replicating the model

1.   Replicate the existing program to provide other languages to middle school students .The success of

the Spanish program suggests that it could easily be replicated with different languages.

2. Replicate the existing program to provide virtual Spanish II program. Given the success of the

current program in teaching students Spanish and instilling an interest in foreign language and other

cultures, it is vitally important that the state make every effort to allow students to continue. Because of
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the shortage of foreign language teachers, some Virtual Spanish students may not be able to continue or

may not pick up Spanish II until their sophomore or junior years. Those who have access to other means

of technology delivery do not feel that they learn as much as they do through this program or enjoy it as

much. By offering the next level via a program patterned after this one, the state could ensure that students

continue to develop important language and technology skills and work habits.
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APPENDIX A—RESEARCH QUESTIONS, CONSTRUCTS, DATA SOURCES,  
AND SITE SELECTION TOOLS 



          

 
FIGURE 20.  ALIGNMENT OF ED PACE RESEARCH QUESTIONS, CONSTRUCTS, AND DATA SOURCES 
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In what ways are students involved in classroom activities and processes? 
 How engaged are students in classroom activities? What is the level of engagement in technology-

based activities as opposed to non-technology activities? 
 How much time do students spend monitoring or directing their learning? 
 What do students do during telephone time with the lead teacher? 
 How often do students assist their peers with content or technology? 
 How often do students ask questions about content or language? 
 To what degree is students’ level of participation in learning activities related to Spanish proficiency 

and performance? 

 

    

    

La
ng

ua
ge

 In
st

ru
ct

io
n What is the relationship between language use by the instructional team, and the blended approach, and 

students’ engagement and performance? 
 How often and for what reasons do facilitators use Spanish? 
 How often do lead teachers use Spanish during telephone time? 
 How and for what reasons do adjunct teachers use Spanish in interactions with students? 
 How often and in what ways do facilitators address aspects of cultural connections and language 

comparisons? 
 How do facilitators use classroom technologies and resources? 

Language 
Instruction and 

Learning 
(III.B.) 
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’ U
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of
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sh

 

What is the relationship between students’ language use and students’ engagement and performance? 
 How much time do students spend on language learning activities (reading, writing, listening, 

speaking)? 
 How often do students use Spanish in the real and virtual classrooms? 
 What language activities do students like? Which ones do they find challenging? 
 How confident are students in their Spanish skills? 

 

    

    

Fe
ed
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ck
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nd

 
Su

pp
or

t 

How does communication in the VS program, especially online communication, and provide feedback to 
students and support learning? 
 What is the level and nature of teacher-teacher interaction? 
 What is the level of teacher-student interaction? 
 What opportunities do students have to interact with one another and their virtual amigos? 

 

Collaboration 
and 

Community 
(III.C.)      
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ity
 

How does a sense of community develop in the VS classroom, and how does it contribute to engagement 
and performance? 
 What activities help develop a sense of community? 
 Do levels of communication between the instructional team, and the team and students, vary from 

site to site?  
 How much time do students spend interacting with one or more students? 
 How do facilitators or lead teachers promote classroom interaction? 
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Is the level of technology use in VS related to student engagement? 
 What types of technology are used in various classroom activities? 
 How confident are students’ and facilitators’ in their technology skills, and does skill level affect 

implementation and learning? 
 How much class time is spent on technology-based activities? 
 What types of language skills do students gain through technology?  
 How do students use technology at home? 

Use of 
Technology 

(III.D.) 
 

 

   

  

 

M
ot

iv
at
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n 

Which VS activities and features appear to motivate students to learn a foreign language? 
 What activities do students say they find most enjoyable and most challenging?  
 Which activities do facilitators say engage students or hold their attention? (technology, non-

technology, hands-on, assessment)?  
 Does students’ engagement vary from 1A to 1B, or from site to site? 

Student 
Engagement 

(IV. A.)      

   

Pa
rti

ci
pa
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n 

What is the relationship between students’ participation in communication and learning activities and 
performance?  
 Does level of enjoyment or challenge affect students’ participation in various activities? 
 How frequently do students take part in or initiate online communication? 
 What are some of the reasons they contact the instructional team? 
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To what extent do students take responsibility for their own learning? 
 How much time do students spend monitoring their own learning? 
 How do adjunct teachers describe students’ ability to complete assigned activities? 
 How do adjunct teachers describe their to online communication from the instructional team? 
 Do parents believe that their children are committed to doing their best? 

 

Self-direction 
and 

Responsibility 
(IV. B.) 

  

  

 

   

Im
po

rta
nc

e 
an

d 
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st
 What is the impact of the VS program on how much students value learning a foreign language? 

 Does the VS program encourage students to value learning and speaking a foreign language more? 
 Does the program encourage an interest in continuing to study foreign languages? 

Valuing 
Foreign 

Language 
(IV. C.) 
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To what extent do students use Spanish beyond the classroom? 
 How frequently do students use Spanish? 
 In what contexts (restaurants, with friends) do students use Spanish? 

 

Spanish Use 
beyond the 
Classroom 

(IV. D.) 
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 How satisfied are students with the VS class? 
 How satisfied are students? 
 What do students say about taking another Virtual class? 
 According to students, would they suggest the class to a friend? 

 

 
Program 

Satisfaction 
(IV. E.) 

     

   

 

Pa
re

nt
s How satisfied are parents with the VS class? 

 Do parents indicate that they’re happy with the key elements of the program—communication with 
teachers, technology, and level of challenge? 

 

     

   

La
ng

ua
ge

 
Sk

ill
s 

What is the impact of the VS program on students’ Spanish performance? 
 What is the impact on reading, writing, speaking, and listening proficiency? 
 How does students’ performance compare to that of students in face-to-face classes? 

 

Spanish 
Learning and 
Proficiency 

(V. A.) 
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of
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g How do students self-assess their own language skills? 
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 Does participation in the 1A, 1B VS program have an impact on students’ general achievement? 

 Does participation in VS have an impact on students’ performance on standardized assessments in 
language arts and math? 

 How do VS students perform compared to students who have had no foreign language instruction? 
 

 

Improved 
General 

Achievement 
(V. B.) 
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What is the impact of the VS program on students’ participation in high school Spanish II or other 
course selections? 
 Do students participating in the middle school VS program enroll in high school Spanish II? 
 Does participation in middle school VS influence other high school course selections? 

High School 
(Spanish) 

Participation 
(V. C.) 
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FIGURE 3 
Targeted study – site selection criteria 

 
Implementation 
Data 

 
                             Schools 

Long Drain 
MS 
Wetzel 
County (N) 
 
1A         1B 

Sandy (S) 
River  MS 
McDowell 

County 
 

1A         1B 

Kermit 
 

 
 
 
1A       1B 

Fayetteville 
Fayette 
County 

(SC) 
() 

1A         1B 

Ansted MS 
Fayette 
County 

(SC) 
 

1A       1B 

Calhoun 
MS 

Calhoun 
County 
(NC) 

1A       1B 

Geary 
 
 
 
 

1A 

Pleasants 
County 

MS 
 

(NE) 
1A      1B 

Elk 
Garden 

 
 

Walton 
 
 
 
 

1A      1B 

SITE INFORMATION/LOGISTIC           

Number of students (10+)                    

Site/Program stability           

Schedule           

FLEX   √       √ 

Have 1A – 1B √ √ √ √ √ √  √ √ √ 

School support           

Location (selected by Program 
Director) 

 
√ 

 
√ 

  
 

 
√ 

 
√ 

  
√ 

  

IMPLEMENTATION DATA           

Opportunities for language use              

Student engagement             

Students interaction             

Engaged facilitator              

Fidelity to the lesson           

ACHIEVEMENT            

Spanish assessment (all 3 sections) .788  .694 .730 .645 .526 .613    .573 .597 

SOPA             

Achievement data           

Sites selection based on Year-One implementation levels: 
 
High             Middle              Low 
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Table 11  
Means and Variation in Year 2 Spanish Assessment Performance across Linkage Analysis Sites 

 

  Listening Language 
Reading 
Comp 

Writing 
Fluency 

Writing 
Mechanics 

Writing 
Grammar 

Writing 
Vocabulary 

Site 
Number N M SD M SD M SD M SD M SD M SD M SD 
1* 8 0.79 0.13 0.78 0.13 0.76 0.11 2.25 .46 2.00 .53 2.00 .76 2.13 .64 
2 11 0.72 0.09 0.80 0.11 0.68 0.12 2.82 .40 2.64 .50 2.55 .52 2.73 .47 
3* 12 0.76 0.14 0.75 0.11 0.53 0.15 2.17 1.03 2.50 .90 2.17 .94 2.58 1.00 
4 13 0.71 0.07 0.72 0.11 0.63 0.21 2.38 .77 2.46 .52 2.38 .65 2.38 .65 
6 4 0.72 0.14 0.71 0.10 0.80 0.14 2.75 .50 2.50 .58 2.50 .58 2.50 .58 
7* 11 0.73 0.12 0.67 0.25 0.49 0.24 2.45 1.04 2.82 .98 2.73 1.19 2.64 .81 
11* 13 0.82 0.11 0.67 0.21 0.65 0.20 1.77 .93 2.15 .90 1.85 .90 2.15 .99 
12* 11 0.63 0.19 0.62 0.11 0.39 0.19 1.55 1.04 1.91 1.38 1.64 1.03 1.55 1.13 
13 9 0.81 0.10 0.79 0.05 0.74 0.12 2.22 .44 1.56 .53 2.11 .60 2.22 .44 
14 5 0.74 0.13 0.76 0.02 0.67 0.18 2.80 .45 2.80 .45 2.60 .55 2.80 .45 
15 10 0.85 0.14 0.78 0.09 0.65 0.14 1.80 .79 2.20 .79 1.70 .67 1.90 .88 
17 5 0.65 0.12 0.77 0.10 0.45 0.18 2.40 .55 2.20 .45 2.40 .55 2.20 .45 
18* 16 0.69 0.10 0.74 0.07 0.61 0.17 2.06 .57 1.87 .50 2.06 .57 1.94 .57 
20* 6 0.74 0.06 0.50 0.39 0.30 0.27 2.17 1.17 2.00 1.10 2.00 1.10 2.17 1.17 
21 13 0.81 0.12 0.74 0.09 0.61 0.18 2.08 .76 2.85 .90 2.00 .71 2.23 .83 
23 11 0.66 0.16 0.67 0.13 0.34 0.15 2.82 .40 2.45 .52 2.36 .50 2.91 .30 
24 32 0.71 0.18 0.75 0.09 0.65 0.16 2.00 .93 2.52 .93 2.00 .86 2.52 .93 
25* 7 0.68 0.19 0.70 0.07 0.48 0.14 2.29 .49 2.14 .38 2.14 .38 2.29 .49 
27 24 0.78 0.13 0.86 0.07 0.80 0.15 3.29 .62 3.50 .59 3.08 .72 3.54 3.29 
Total 221 0.73 0.14 0.73 0.14 0.60 0.21 2.25 .88 2.41 .88 2.19 .83 2.40 .88 
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Table 12  

Influences of Instructional Team’s Use of Spanish and Spanish Learning Support 

Instructional Team’s Use of 
Spanish and Spanish Learning 

Support Indicators 
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Observation Indicators1

• Explaining/connecting 
vocabulary/concepts 3.7% -1.7% 3.4% 0.17 -0.12 0.15 -0.07 

• Asking questions/checking for 
understanding 8.9% -2.0% 8.1% 0.26 0.06 0.24 -0.09 

• Reading/using Spanish words as 
model 7.1% 3.1% 10.9% 0.24 0.03 0.27 0.01 

• Giving contingent feedback 4.9% 2.6% 6.6% 0.21 0.17 0.30 0.00 
• Using Spanish 

informally/greeting/praising 5.7% 2.5% 10.1% 0.23 0.13 0.29 -0.01 
• Asking students to respond in 

Spanish 3.9% -1.9% 7.8% 0.35 -0.07 0.36 0.07 
• Encouraging or facilitating 

student-student activities 2.4% 2.2% 1.5% 0.02 -0.09 -0.05 -0.04 
• Encouraging or facilitating 

student-group activities 3.0% 0.7% 1.5% -0.03 -0.20 -0.05 -0.16 
• Referring to member of 

instructional team 5.5% 0.6% 1.0% -0.06 -0.15 -0.09 -0.04 
• Encouraging contact with 

AT/LT/virtual amigo 5.0% 0.7% 4.2% -0.14 -0.05 -0.13 -0.08 
• Modeling co-learner behavior 3.7% 1.9% 1.9% 0.01 0.11 0.12 0.06 
• Comparing aspects of language 

(English-Spanish) 2.5% 3.8% 2.0% 0.09 0.06 0.06 0.04 
Survey Indicators2        
• Adult Language Use 7.7% 5.9% 5.3% 0.59 1.22 0.62 0.13 

 

                                                 
1 N = 82 and J = 8 
2 N = 221 and J = 19 
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Table 13 
Influences of Student Language Use and Participation in Language Learning 

 

Student Language Use and Participation 
in Language Learning Activities 
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Observation Indicators3

• Students asking content-related 
questions 3.3% 0.8% 0.8% -0.04 0.00 0.01 -0.04 

• Students engaging in content-related 
discourse -0.8% 1.1% 3.1% -0.07 0.12 0.03 -0.07 

• Students checking homework/checking 
calendar 5.1% 1.5% 7.5% 0.00 0.11 -0.10 0.00 

• Students modifying activity/adjusting 
pace -0.4% 1.9% 4.6% 0.24 0.39 0.04 0.24

• Students filling in the blanks/matching -2.8% -1.1% -4.5% 0.01 -0.23 0.00 -0.27
• Students writing words or phrases 

(close-ended) -4.2% -3.6% -3.4% -0.43 -0.03 -0.40 -0.14 
• Students composing 

sentences/responses (open-ended) 5.1% 0.7% 1.7% 0.42 0.16 0.02 0.03 
• Students listening to Spanish via 

technology 1.2% 1.1% 4.3% -0.04 -0.01 0.01 0.03 
• Students listening to Spanish face-to-

face 1.8% 1.3% 4.0% 0.25 0.07 0.22 0.20 
• Students repeating/practicing orally 4.6% 16.5% 14.4% 0.08 0.19 0.18 0.10 
• Students answering questions (close-

ended) -3.7% 1.9% 3.1% 0.17 0.29 0.38 0.21
• Students communicating in Spanish 

(open-ended) 17.0% 2.3% 4.3% 0.05 0.09 0.05 0.05 
• Students reading silently (Spanish-

English) -0.4% 2.3% 6.9% 0.16 -0.04 0.24 0.21
• Students reading aloud (Spanish-

English) 1.3% 6.8% 3.4% 0.14 -0.04 0.20 -0.05 
Survey Measures        
• Student Language Use 14.1% 5.8% 3.6% 1.01 0.24 0.70 0.73
• Participation in activities 7.2% 3.9% 4.1% 0.42 0.34 0.45 0.62

 

                                                 
3 N = 82 and J = 8 
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Table 14 
Influences of Types of Instructional Materials (Technology and Non-Technology-Based) 

Types of Instructional Materials 
(Technology-Based and Non-

Technology-Based) 
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Observation Indicators4

• Computer-based activities Online 
module 4.0% 1.1% 8.1% 0.09 -0.09 -0.08 -0.15 

• Calendar/lesson plan 5.1% 0.7% 3.3% -0.09 -0.12 -0.06 -0.13 
• Online activities (not module-

based) 0.5% 0.7% 2.1% 0.09 -0.07 0.08 0.04 
• Wimba/voice tool 3.0% 0.9% 1.9% -0.01 0.13 0.08 0.07 
• CD ROM activity 0.9% 0.7% 2.2% 0.01 -0.07 0.00 0.00 
• Taking a quiz/test 2.6% 0.0% 1.0% -0.17 -0.05 -0.12 -0.11 
• PowerPoint activity 1.5% 0.5% 0.5% -0.19 -0.16 -0.18 -0.18 
• Email activity 2.6% 0.7% 1.1% -0.15 -0.11 -0.13 -0.10 
• CD-music activity 2.6% 0.2% 1.9% -0.04 -0.13 -0.05 -0.03 
• Paper-based activity -3.4% -6.6% -0.2% 0.15 -0.29 0.08 -0.15 
• Flashcard activity -1.4% 0.2% 1.2% 0.02 -0.07 -0.02 -0.07 
• Whiteboard activity -0.5% 2.4% 0.6% 0.00 0.07 0.01 0.05 
• Use of dictionary activity -1.9% 0.3% 0.4% -0.02 -0.07 -0.02 -0.08 

 
Table 15 

Influences of Communication Patterns 

Communication Patterns 
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Observation Indicators5

• Communication Among Instructional 
Team Members 10.4% 0.7% 0.5% 1.01 1.10 0.71 1.88

• Student Initiated Communication 8.4% 3.9% 5.1% 0.52 1.65 0.56 0.73
• Feedback to Students 14.1% 8.4% 8.5% 1.09 0.54 0.72 0.38

 

                                                 
4 N = 82 and J = 8 
5 N = 82 and J = 8 
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Table 16 
Influences of Student Engagement and Community 

Student Engagement and Community 
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Observation Indicators6

• Students assisting other students with 
content 2.8% 0.6% 10.9% 0.21 0.39 0.31 0.24 

• Students assisting other students with 
technology 4.2% 0.7% 3.9% -0.08 0.06 -0.05 -0.01 

• Team-building activities 
(songs/games/cheer) 1.5% 1.0% 2.5% -0.03 -0.07 -0.03 0.08 

Survey Measures        
• Student Engagement 4.0% 4.7% 5.2% 2.08 0.49 1.57 1.50
• Valuing of Foreign Language 5.3% 1.7% 5.9% 2.03 0.37 1.58 1.38
• Classroom Community 4.8% 5.2% 0.5% 0.24 0.21 0.36 0.40

 

                                                 
6 N = 82 and J = 8 

 
ED PACE Report Appendices, Page 13 of 31 



          

Reading the Tables 
In the tables above and below, the first column represents the dependent variable (whether it is the 
multiple-choice Spanish assessment, the writing prompt, or the SOPA) and the independent or 
predictor variables in each model.  The second column represents the mean un-standardized value of 
each variable for the average student in the average classroom.  The fourth column represents the 
relationship of the independent variables with the dependent variable.  Values that are positive and 
non-zero indicate a positive relationship (for example, more facilitation is associated with more 
writing proficiency) and values that are non-zero and negative represent a negative relationship (for 
example, more focus on classroom management is associated with less student-perceived importance 
of foreign language).  The fifth, sixth, and seventh columns represent the predicted outcome scores 
for low, moderate, and high levels of the dependent variable7.  Column 8 represents the average 
amount of change in the dependent variable, and column 9 indicates the level of statistical 
significance for the effect of that independent variable.  Column 10 represents the proportion of 
change over the mean dependent variable score for each independent variable.  Independent 
variables that have relatively high values for Columns 8 and 10, and are statistically significant 
(Column 9) are interpreted to have a meaningful relationship with the outcome variable.  For 
example, in Table xx, the effect of extensions and connections on Spanish multiple choice 
achievement is relatively strong, because it is associated with a 5.2% adjusted gain in Spanish 
achievement (controlling for all other independent variables in the model), which is 7.8% higher 
than the average level of Spanish achievement (67%).  This means that classrooms where more 
extensions and connections are made, on the average, have achievement scores of 72.2%, a 
statistically significant increase.   

                                                 
7 Controlling for all other predictors in the model.  Low levels are 1 SD below the mean, moderate levels are equal to the 
mean value, and high levels are 1 SD above the mean on the predictor variable. 
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Table 17 
Classroom Facilitation and Use of Spanish 

Effects on Multiple Choice Spanish Assessment, Writing, and SOPA Performance 
 

Model Variables M
ea
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SD
 

N
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C
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Spanish Assessment 0.67 0.12 200              
Language arts grade 7 703.07 21.04 200 0.36         ***   
Facilitation of learning 
within lesson plan 0.20 0.11 200 0.15 65.5% 67.3% 69.1% 1.8% * 2.6% 
Classroom 
management 0.18 0.12 200 0.07 66.4% 67.3% 68.2% 0.9% NS 1.3% 
Extensions and 
connections 0.07 0.07 200 0.25 64.3% 67.3% 72.5% 5.2% *** 7.8% 
Adult Spanish use 3.61 0.40 200 0.04 66.8% 67.3% 67.8% 0.5% NS 0.8% 

Writing 2.66 0.90 202        
Language arts grade 7 702.67 21.23 202 0.29     ***  
Facilitation of learning 
within lesson plan 0.21 0.11 202 0.18 2.50 2.66 2.99 0.33 * 12.5% 
Classroom 
management 0.18 0.12 202 0.00 2.66 2.66 2.66 0.00 NS 0.1% 
Extensions and 
connections 0.07 0.07 202 0.19 2.49 2.66 2.83 0.17 ** 6.5% 
Adult Spanish use 3.61 0.40 202 0.04 2.62 2.66 2.70 0.04 NS 1.5% 

Total SOPA 2.27 0.97 54              
Language arts grade 7 704.65 23.02 54 0.58         ***   
Facilitation of learning 
within lesson plan 0.21 0.05 54 0.39 1.89 2.27 2.65 0.38 ** 16.7% 
Classroom 
management 0.18 0.10 54 -0.11 2.34 2.27 2.20 -0.07 NS -3.1% 
Extensions and 
connections 0.09 0.08 54 0.01 2.27 2.27 2.28 0.01 NS 0.3% 
Adult Spanish use 0.53 0.45 54 0.38 1.91 2.27 2.64 0.37 ** 16.1% 

Student engagement 2.9710 0.79 215              
Language arts grade 7 702.22 20.88 215 -0.01         NS   
Facilitation of learning 
within lesson plan 0.20 0.11 215 0.29 2.72 2.94 3.35 0.41 *** 13.8% 
Classroom 
management 0.18 0.12 215 0.17 2.81 2.94 3.07 0.13 ** 4.4% 
Extensions and 
connections 0.07 0.07 215 0.06 2.89 2.94 2.99 0.05 NS 1.7% 
Adult Spanish use 3.62 0.41 215 0.44 2.60 2.94 3.28 0.34 *** 11.6% 

                                                 
8 Standardized Level-2 regression coefficient indicates for every SD change in independent variable one SD change in 
dependent variable controlling for all other variables in the model. 
9 * = p <= .05; ** = p <= .01; *** = p <= .001; NS = Not statistically significant 
10 Based on a standardized index from 1 to 4, where 1 represents no engagement to 4 represent high engagement. 
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Valuing of foreign 
language 3.3311 0.20 127              

Language arts grade 7 700.64 21.40 127 0.02         NS   
Facilitation of learning 
within lesson plan 0.23 0.13 127 0.71 3.07 3.33 3.59 0.26 *** 7.8% 
Classroom 
management 0.20 0.13 127 -0.04 3.42 3.33 3.23 -0.09 NS -2.8% 
Extensions and 
connections 0.07 0.07 127 0.36 3.21 3.33 3.45 0.12 *** 3.6% 
Adult Spanish use 0.25 0.16 127 0.26 3.20 3.33 3.45 0.12 *** 3.7% 

Intent to take additional 
foreign language 3.48 0.18 127              

Language arts grade 7 700.64 21.40 127 0.02         NS   
Facilitation of learning 
within lesson plan 0.23 0.13 127 0.63 3.36 3.48 3.59 0.12 *** 3.3% 
Classroom 
management 0.20 0.13 127 -0.42 3.55 3.48 3.40 -0.08 *** -2.2% 
Extensions and 
connections 0.07 0.07 127 0.71 3.33 3.48 3.61 0.13 *** 3.7% 
Adult Spanish use 3.57 0.40 127 0.36 3.31 3.48 3.64 0.17 *** 4.9% 

 
 
 

Table 18 
Classroom Facilitation and Use of Spanish 

Model Summary Statistics- Proportion of Variance Accounted for Between Classrooms 
 

Model R-Squared 
Prior 
Ach. 

Total 
Model Change 

Adult 
Use of 

Spanish Facilitation 
Sig 

Change
Spanish Assessment 0.167 0.302 0.135 0.001 0.096* *** 
Writing 0.104 0.182 0.078 0.001 0.078* ** 
SOPA 0.267 0.398 0.131 0.118* 0.126* *** 
Student Engagement 0.002 0.490 0.488 0.134* 0.136* *** 
Valuing of Foreign Language 0.029 0.727 0.698 0.089* 0.372*** *** 
Intent to Take High School 
Spanish 0.022 0.613 0.591 0.268** 0.178** *** 

 
 

                                                 
11 Based on a standardized index from 1 to 4 where 1 represents no value or likelihood and 4 represents high levels of value 
or likelihood.  
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Table 19 
Instructional Support, Feedback and Communication 

Effects on Spanish Assessment Scores and Writing (page 57) 
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SD
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Model Variables 
Spanish assessment 0.69 0.10 119               
Language arts grade 7 701.52 21.42 119 0.40         ***   

Quality of feedback from 
facilitator 2.97 0.71 119 0.27 66.6% 69.3% 72.0% 0.03 * 3.9% 
Quality of feedback from adjunct 3.23 0.41 119 0.09 68.4% 69.3% 70.2% 0.01 NS 1.3% 
Quality of feedback from lead 
teacher 3.51 0.30 119 0.11 43.2% 69.3% 70.5% 0.01 NS 1.6% 
Frequency of communication 
with facilitator 3.39 0.43 119 0.24 66.9% 69.3% 71.8% 0.02 * 3.5% 
Frequency of communication 
with adjunct 2.33 0.26 119 0.12 68.1% 69.3% 70.5% -0.01 NS 1.7% 
Frequency of communication 
with lead teacher 2.54 0.17 119 0.11 68.2% 69.3% 70.4% 0.01 NS 1.6% 

Writing 2.79 0.82 125               
Language arts grade 7 700.51 21.52 125 0.32         ***   

Quality of feedback from 
facilitator 3.22 0.41 125 0.24 2.59 2.79 2.99 0.20 * 7.1% 
Quality of feedback from adjunct 3.49 0.30 125 0.09 2.71 2.79 2.87 0.08 NS 2.8% 
Quality of feedback from lead 
teacher 3.19 0.30 125 0.06 2.74 2.79 2.84 0.05 NS 1.6% 
Frequency of communication 
with facilitator 3.41 0.43 125 0.43 2.44 2.79 3.14 0.35 ** 12.7% 
Frequency of communication 
with adjunct 2.33 0.25 125 0.04 2.76 2.79 2.82 0.03 NS 1.1% 
Frequency of communication 
with lead teacher 2.55 0.17 125 0.06 2.74 2.79 2.84 0.05 NS 1.8% 

Student engagement 3.02 0.26 127               
Language arts grade 7 700.64 21.40 127 0.07         *   

Quality of feedback from 
facilitator 3.22 0.40 127 0.30 2.94 3.02 3.10 0.08 *** 2.6% 
Quality of feedback from adjunct 3.49 0.30 127 0.58 2.87 3.02 3.18 0.15 *** 5.0% 
Quality of feedback from lead 
teacher 3.20 0.30 127 0.42 2.92 3.02 3.13 0.11 *** 3.5% 
Frequency of communication 
with facilitator 3.41 0.43 127 0.09 3.00 3.02 3.05 0.02 NS 0.8% 
Frequency of communication 
with adjunct 2.33 0.25 127 0.53 2.89 3.02 3.16 0.14 *** 4.5% 

                                                 
12 Standardized Level-2 regression coefficient indicates for every SD change in independent variable one SD 
change in dependent variable controlling for all other variables in the model. 
13 * = p <= .05; ** = p <= .01; *** = p <= .001; NS = Not statistically significant 
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Frequency of communication 
with lead teacher 2.55 0.17 127 0.35 2.93 3.02 3.11 0.09 *** 3.0% 

Valuing Foreign Language 3.33 0.20 127               
Language arts grade 7 700.64 21.40 127 0.06         NS   

Quality of feedback from 
facilitator 3.22 0.40 127 0.36 3.26 3.33 3.40 0.07 ** 2.1% 
Quality of feedback from 
adjunct 3.49 0.30 127 0.88 3.15 3.33 3.51 0.18 *** 5.3% 
Quality of feedback from lead 
teacher 3.20 0.30 127 0.18 3.29 3.33 3.37 0.04 NS 1.1% 
Frequency of communication 
with facilitator 3.41 0.43 127 0.72 3.19 3.33 3.47 0.14 ** 4.3% 
Frequency of communication 
with adjunct 2.33 0.25 127 0.38 3.25 3.33 3.41 0.08 *** 2.3% 
Frequency of communication 
with lead teacher 2.55 0.17 127 0.17 3.29 3.33 3.36 0.03 NS 1.0% 

I want to continue Spanish in high 
school. 3.48 0.18 127               
Language arts grade 7 700.64 21.40 127 0.13         *   

Quality of feedback from 
facilitator 3.22 0.40 127 0.48 3.39 3.48 3.56 0.09 *** 2.5% 
Quality of feedback from 
adjunct 3.49 0.30 127 0.85 3.32 3.48 3.63 0.16 *** 4.5% 
Quality of feedback from lead 
teacher 3.20 0.30 127 0.07 3.46 3.48 3.50 0.01 NS 0.4% 
Frequency of communication 
with facilitator 3.41 0.43 127 0.12 3.45 3.48 3.50 0.02 NS 0.6% 
Frequency of communication 
with adjunct 2.33 0.25 127 0.51 3.38 3.48 3.57 0.09 *** 2.7% 
Frequency of communication 
with lead teacher 2.55 0.17 127 0.34 3.41 3.48 3.54 0.06 *** 1.8% 

  
 

Table 20 
Instructional Support, Feedback and Communication 

Model Summary Statistics- Proportion of Variance Accounted for Between 
Classrooms (page 57) 

 

Model R-Squared 
Prior 
Ach. 

Total 
Model Change 

Instructional 
Feedback 

Communication 
with 

Instructional 
Team 

Sig 
Change 

Spanish Assessment 0.183 0.583 0.400 0.032 0.013 *** 
Writing 0.112 0.307 0.195 0.020 0.051 ** 
SOPA  NA NA  NA  NA  NA *** 
Student Engagement 0.007 0.849 0.842 0.354 0.151 *** 
Valuing of Foreign Language 0.014 0.685 0.671 0.399 0.128 *** 
Intent to Take High School 
Spanish 0.029 0.525 0.496 0.298 0.114 *** 
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Table 21 
Student Engagement, Spanish Use, and Participation in Language Learning Activities 

Effects on Spanish Assessment Scores and Writing  

Model Variables M
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Spanish assessment (multiple 
choice) 0.67 0.12 200        

Language arts grade 716 703.07 21.04 200 0.32     ***  
Student engagement17 0.07 0.06 200 0.02 67.0% 67.3% 67.6% 0.00 NS 0.4% 
Listening via 
technology18 0.08 0.08 200 0.35 63.0% 67.3% 71.9% 0.04 *** 6.4% 
Listening conversation 
with others 0.15 0.10 200 0.05 66.8% 67.3% 67.7% 0.01 NS 0.9% 
Writing- module 
workbook 0.12 0.07 200 -0.24 70.1% 67.3% 63.8% -0.03 *** -4.4% 
Writing- calendar 
computer 0.06 0.05 200 0.28 52.3% 67.3% 74.2% 0.07 *** 10.4% 
Speaking Spanish 0.09 0.06 200 0.07 66.4% 67.3% 67.9% -0.01 NS 1.2% 
Reading Spanish 0.13 0.06 200 0.01 67.0% 67.3% 67.6% 0.00 NS 0.2% 
Student Spanish use19 3.12 0.50 200 0.27 64.0% 67.3% 70.4% 0.03 *** 4.9% 

Writing 2.66 0.90 202        
Language arts grade 720 702.67 21.23 202 0.28     ***  
Student engagement21 0.07 0.06 202 0.31 2.06 2.66 3.06 0.60 *** 22.5% 
Listening via 
technology22 0.07 0.08 202 0.09 2.58 2.66 2.74 0.08 NS 3.0% 
Listening conversation 
with others 0.15 0.10 202 0.20 2.33 2.66 2.99 0.33 *** 12.4% 
Writing- module 
workbook 0.12 0.07 202 -0.01 2.67 2.66 2.65 -0.01 NS -0.4% 
Writing- calendar 
computer 0.06 0.05 202 0.00 2.66 2.66 2.67 0.00 NS 0.1% 
Speaking Spanish 0.09 0.06 202 0.19 1.17 2.66 1.21 0.02 ** 1.6% 
Reading Spanish 0.13 0.06 202 0.02 1.18 2.66 1.21 0.02 NS 1.4% 
Student Spanish use23 3.12 0.50 202 0.01 2.63 2.66 2.69 0.03 NS 2.6% 

                                                 
14 Standardized Level-2 regression coefficient indicates for every SD change in independent variable one SD 
change in dependent variable controlling for all other variables in the model. 
15 * = p <= .05; ** = p <= .01; *** = p <= .001; NS = Not statistically significant 
16 2004-05 Grade 7 West Test scores 
17 Index of observed student engagement and student and facilitator survey responses about student engagement in 
class activities. 
18 Observed percentage of time students listened to Spanish via CDs, Wimba tools, etc. 
19 Index of facilitator and student survey items about how frequently students use Spanish in class. 
20 2004-05 Grade 7 West Test scores 
21 Index of observed student engagement and student and facilitator survey responses about student engagement in 
class activities. 
22 Observed percentage of time students listened to Spanish via CDs, Wimba tools, etc. 
23 Index of facilitator and student survey items about how frequently students use Spanish in class. 
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Table 22 
Student Engagement, Spanish Use, and Participation in Language Learning Activities 

Effects on SOPA and Student Engagement 

Model Variables M
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Total SOPA 2.27 0.97 54        
Language arts grade 726 704.65 23.02 54 0.32     ***  
Student engagement27 0.07 0.06 54 0.25 2.06 2.24 2.43 0.19 *** 8.5% 
Listening via 
technology28 3.23 0.41 54 0.05 2.23 2.24 2.25 0.01 NS 0.4% 
Listening conversation 
with others 0.11 0.09 54 0.37 1.83 2.24 2.65 0.41 *** 18.3% 
Writing- module 
workbook 0.17 0.07 54 -0.34 2.60 2.24 1.88 -0.36 *** -16.1% 
Writing- calendar 
computer 0.10 0.06 54 0.16 2.12 2.24 2.37 0.12 ** 5.4% 
Speaking Spanish 0.07 0.04 54 0.32 1.94 2.24 2.55 0.31 *** 13.8% 
Reading Spanish 0.12 0.07 54 0.27 2.02 2.24 2.47 0.23 *** 10.3% 
Student Spanish use29 0.13 0.05 54 0.02 2.24 2.24 2.24 0.00 NS 0.0% 

Student engagement 3.02 0.26 127        
Language arts grade 730 700.64 21.40 127 0.03     NS  
Listening via 
technology31 0.06 0.06 127 0.24 2.91 3.02 3.13 0.11 *** 3.8% 
Listening conversation 
with others 0.16 0.10 127 -0.68 3.31 3.02 2.74 -0.29 *** -9.6% 
Writing- module 
workbook 0.13 0.07 127 0.00 3.02 3.02 3.03 0.00 NS 0.0% 
Writing- calendar 
computer 0.04 0.05 127 -0.03 3.03 3.02 3.02 -0.01 NS -0.2% 
Speaking Spanish 0.08 0.04 127 0.45 2.91 3.02 3.14 0.12 *** 3.9% 
Reading Spanish 0.12 0.07 127 0.23 2.97 3.02 3.08 0.06 NS 1.9% 
Student Spanish use32           

                                                 
24 Standardized Level-2 regression coefficient indicates for every SD change in independent variable one SD 
change in dependent variable controlling for all other variables in the model. 
25 * = p <= .05; ** = p <= .01; *** = p <= .001; NS = Not statistically significant 
26 2004-05 Grade 7 West Test scores 
27 Index of observed student engagement and student and facilitator survey responses about student engagement in 
class activities. 
28 Observed percentage of time students listened to Spanish via CDs, Wimba tools, etc. 
29 Index of facilitator and student survey items about how frequently students use Spanish in class. 
30 2004-05 Grade 7 West Test scores 
31 Observed percentage of time students listened to Spanish via CDs, Wimba tools, etc. 
32 Index of facilitator and student survey items about how frequently students use Spanish in class. 
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Table 23 
Student Engagement, Spanish Use, and Participation in Language Learning Activities 

Effects on Valuing Foreign Language and Intent to Take High School Spanish 

Model Variables M
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Valuing Foreign Language 3.33 0.20 127        
Language arts grade 735 700.64 21.40 127 0.09     **  
Student engagement36 3.13 0.49 127 0.55 3.22 3.33 3.44 0.11 ** 3.3% 
Listening via 
technology37 0.06 0.06 127 0.02 3.33 3.33 3.33 0.00 NS 0.1% 
Listening conversation 
with others 0.16 0.10 127 0.36 3.27 3.33 3.40 0.07 ** 2.2% 
Writing- module 
workbook 0.13 0.07 127 -0.36 3.40 3.33 3.26 -0.07 *** -2.2% 
Writing- calendar 
computer 0.04 0.05 127 0.45 3.24 3.33 3.42 0.09 *** 2.7% 
Speaking Spanish 0.08 0.04 127 0.73 3.18 3.33 3.47 0.15 *** 4.4% 
Reading Spanish 0.12 0.07 127 0.54 3.22 3.33 3.44 0.11 *** 3.3% 
Student Spanish use38 0.07 0.06 127 0.95 3.52 3.33 3.14 0.19 *** 5.7% 

I want to continue Spanish in 
high school. 3.48 0.18 127        

Language arts grade 739 700.64 21.40 127 0.14     **  
Student engagement40 0.07 0.06 127 0.75 3.34 3.48 3.62 0.14 *** 4.0% 
Listening via 
technology41 0.06 0.06 127 0.28 3.42 3.48 3.53 0.05 * 1.5% 
Listening conversation 
with others 0.16 0.10 127 0.80 3.33 3.48 3.65 0.15 ** 4.2% 
Writing- module 
workbook 0.13 0.07 127 0.13 3.46 3.48 3.50 0.02 NS 0.7% 
Writing- calendar 
computer 0.04 0.05 127 0.68 3.60 3.48 3.35 0.13 *** 3.6% 
Speaking Spanish 0.08 0.04 127 0.86 3.32 3.48 3.63 0.16 *** 4.6% 
Reading Spanish 0.12 0.07 127 0.63 3.36 3.48 3.59 0.12 *** 3.4% 
Student Spanish use42 3.13 0.49 127 1.09 3.28 3.48 3.68 0.20 *** 5.8% 

                                                 
33 Standardized Level-2 regression coefficient indicates for every SD change in independent variable one SD 
change in dependent variable controlling for all other variables in the model. 
34 * = p <= .05; ** = p <= .01; *** = p <= .001; NS = Not statistically significant 
35 2004-05 Grade 7 West Test scores 
36 Index of observed student engagement and student and facilitator survey responses about student engagement in 
class activities. 
37 Observed percentage of time students listened to Spanish via CDs, Wimba tools, etc. 
38 Index of facilitator and student survey items about how frequently students use Spanish in class. 
39 2004-05 Grade 7 West Test scores 
40 Index of observed student engagement and student and facilitator survey responses about student engagement in 
class activities. 
41 Observed percentage of time students listened to Spanish via CDs, Wimba tools, etc. 
42 Index of facilitator and student survey items about how frequently students use Spanish in class. 
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Table 24 
Student Engagement, Spanish Use, and Participation in Language Learning Activities 

Model Summary Statistics- Proportion of Variance Accounted for Between 
Classrooms (Page 59) 

 

Model R-Squared 
Prior 
Ach. 

Total 
Model Change 

Student 
Engagement 

Student 
Use of 

Spanish 

Participation 
in Language 

Activities 
Sig 

Change 
Spanish Assessment 0.029 0.644 0.615 0.054 0.023 0.402 *** 
Writing 0.109 0.264 0.155 0.000 0.015 0.100 ** 
SOPA 0.017 0.518 0.501 0.131 0.118 0.227 *** 
Student Engagement 0.007 0.722 0.715 NA 0.088 0.593 *** 
Valuing of Foreign 
Language 0.014 0.882 0.868 0.088 0.006 0.377 *** 
Intent to Take High 
School Spanish 0.029 0.644 0.615 0.059 0.025 0.401 *** 
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Table 25 
Supports and System Issues 

Effects on Facilitation  

Model Variables M
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Facilitation of learning 
within lesson plan 0.20 0.11 215               

Technology works well 3.44 0.48 215 0.42 0.16 0.20 0.25 0.05 *** 22.7% 
Administrator support 3.57 0.42 215 0.23 0.13 0.20 0.28 0.07 *** 35.4% 
Scheduling of VS 3.24 0.73 215 0.19 0.14 0.20 0.27 0.07 ** 32.8% 
Parent support  3.40 0.49 215 0.28 0.25 0.20 0.22 0.02 NS 7.5% 
Other teacher support 3.21 0.59 215 0.15 0.19 0.20 0.27 0.06 ** 30.6% 

Classroom management 0.18 0.12 215               
Technology works well 3.44 0.48 215 0.71 0.09 0.18 0.26 0.08 *** 47.2% 
Administrator support 3.57 0.42 215 0.10 0.08 0.18 0.27 0.10 *** 53.8% 
Scheduling of VS 3.24 0.73 215 -0.27 0.13 0.18 0.23 0.05 *** 29.2% 
Parent support  3.40 0.49 215 -0.73 0.18 0.18 0.17 0.00 NS -1.4% 
Other teacher support 3.21 0.59 215 0.53 0.11 0.18 0.32 0.15 *** 82.5% 

Extensions and connections 0.07 0.07 215               
Technology works well 3.44 0.48 215 0.50 0.03 0.07 0.11 0.04 *** 51.1% 
Administrator support 3.57 0.42 215 0.22 0.02 0.07 0.12 0.05 *** 73.4% 
Scheduling of VS 3.24 0.73 215 -0.05 0.04 0.07 0.10 0.03 ** 46.3% 
Parent support  3.40 0.49 215 0.19 0.02 0.07 0.12 0.05 ** 70.6% 
Other teacher support 3.21 0.59 215 -0.37 0.10 0.07 0.08 0.01 NS 13.2% 

Adult use of language 3.62 0.41 215               
Technology works well 3.44 0.48 215 0.14 3.57 3.62 3.68 0.06 * 1.6% 
Administrator support 3.57 0.42 215 0.09 3.59 3.62 3.66 0.04 NS 1.0% 
Scheduling of VS 3.24 0.73 215 -0.05 3.60 3.62 3.64 0.02 NS 0.6% 
Parent support  3.40 0.49 215 0.41 3.46 3.62 3.62 0.14 *** 3.9% 
Other teacher support 3.21 0.59 215 0.42 3.45 3.62 3.80 0.17 *** 4.8% 

Feedback (facilitator) 3.23 0.31 215               
Technology works well 3.44 0.48 215 0.30 3.13 3.23 3.32 0.09 *** 2.9% 
Administrator support 3.57 0.42 215 0.40 3.10 3.23 3.35 0.12 *** 3.8% 
Scheduling of VS 3.24 0.73 215 0.39 3.11 3.23 3.35 0.12 *** 3.8% 
Parent support  3.40 0.49 215 1.16 2.87 3.23 3.59 0.36 *** 11.1% 
Other teacher support 3.21 0.59 215 1.19 2.86 3.23 3.60 0.37 *** 11.5% 

                                                 
43 Standardized Level-2 regression coefficient indicates for every SD change in independent variable one SD 
change in dependent variable controlling for all other variables in the model. 
44 * = p <= .05; ** = p <= .01; *** = p <= .001; NS = Not statistically significant 
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Table 26 
Supports and System Issues 

Effects on Facilitation 
 

Model Variables M
ea

n 

SD
 

N
 

B
et

a45

L
ow

 %
 

M
od

er
at

e 
%

 

H
ig

h 
%

 

%
 In

cr
ea

se
 

Si
g 

L
ev

el
46

Pr
op

or
tio

na
l 

C
ha

ng
e 

 Instructional support and 
feedback (student) 2.99 0.69 127               

Technology works 
well 3.50 0.37 127 0.53 2.62 2.99 3.36 0.37 *** 12.3% 
Administrator support 3.55 0.39 127 0.22 2.84 2.99 3.14 0.15 * 5.0% 
Scheduling of VS 3.28 0.64 127 0.11 2.92 2.99 3.07 0.08 NS 2.6% 
Parent support  3.39 0.49 127 0.17 2.84 2.99 3.11 0.15 * 5.1% 
Other teacher support 3.31 0.46 127 0.05 2.96 2.99 3.03 0.04 NS 1.2% 

Facilitator 
communication with 
student 3.41 0.43 127               

Technology works 
well 3.50 0.37 127 0.33 3.27 3.41 3.55 0.14 *** 4.2% 
Administrator support 3.55 0.39 127 0.01 3.41 3.41 3.42 0.01 NS 0.2% 
Scheduling of VS 3.28 0.64 127 0.32 3.28 3.41 3.55 0.14 *** 4.0% 
Parent support  3.39 0.49 127 0.37 3.43 3.41 3.57 0.02 * 0.6% 
Other teacher support 3.31 0.46 127 0.41 3.24 3.41 3.59 0.18 ** 5.2% 

 
Table 27 

Supports and System Issues on Facilitation 
Model Summary Statistics- Proportion of Variance Accounted for Between 

Classrooms  
 

Model R-Squared 
Total 
Model 

Sig 
Level 

Facilitation of learning within lesson plan 0.215 *** 
Classroom management 0.405 ** 
Extensions and connections 0.346 *** 
Facilitation style 0.159 *** 
Adult use of language 0.114 *** 
Instructional support and feedback (facilitator) 0.562 *** 
Instructional support and feedback (student) 0.296 *** 
Facilitator communication with student 0.193 *** 

                                                 
45 Standardized Level-2 regression coefficient indicates for every SD change in independent variable one SD 
change in dependent variable controlling for all other variables in the model. 
46 * = p <= .05; ** = p <= .01; *** = p <= .001; NS = Not statistically significant 
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Table 28 
Supports and System Issues 

Effects on Spanish Assessment, Writing, and SOPA (page 67) 
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Spanish assessment 0.67 0.12 200               
Language arts grade 7 703.07 21.04 200 0.37         ***   
Technology works well 3.45 0.46 200 0.50 61.3% 67.3% 73.3% 6.0% *** 8.9% 
Administrator support  3.58 0.43 200 0.12 65.8% 67.3% 68.8% 1.5% ** 2.2% 
Scheduling of VS 3.21 0.75 200 0.36 62.9% 67.3% 71.7% 4.4% *** 6.5% 
Other teacher support  3.19 0.59 200 0.17 65.3% 67.3% 69.3% 2.0% *** 3.0% 
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Writing 2.66 0.90 202               
Language arts grade 7 702.67 21.23 202 0.32         ***   
Technology works well 3.44 0.47 202 0.28 2.41 2.66 2.91 0.25 *** 9.3% 
Administrator support  3.57 0.42 202 0.05 2.62 2.66 2.71 0.05 NS 1.7% 
Scheduling of VS 3.21 0.74 202 0.06 2.61 2.66 2.71 0.05 NS 1.9% 
Other teacher support  3.21 0.60 202 0.01 2.65 2.66 2.67 0.01 NS 0.4% 

Model Variables M
ea

n 

SD
 

N
 

B
et

a 

L
ow

 %
 

M
od

er
at

e 
%

 

H
ig

h 
%

 

%
 In

cr
ea

se
 

Si
g 

L
ev

el
 

Pr
op

or
tio

na
l 

C
ha

ng
e 

Total SOPA 2.27 0.97 54               
Language arts grade 7 704.65 23.02 54 0.54         ***   
Technology works well 3.46 0.56 54 0.08 2.20 2.27 2.35 0.07 NS 3.2% 
Administrator support  3.54 0.41 54 0.46 1.83 2.27 2.72 0.44 ** 19.6% 
Scheduling of VS 3.26 0.72 54 0.53 1.96 2.27 2.79 0.52 *** 22.7% 
Other teacher support 3.07 0.61 54 0.47 1.82 2.27 2.73 0.45 *** 19.9% 

                                                 
47 Standardized Level-2 regression coefficient indicates for every SD change in independent variable one SD 
change in dependent variable controlling for all other variables in the model. 
48 * = p <= .05; ** = p <= .01; *** = p <= .001; NS = Not statistically significant 
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Table 29 
Supports and System Issues 

Effects on Student Engagement, Valuing of Foreign Language, and Intent to Take 
High School Spanish 

 

Model Variables M
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Student engagement 2.97 0.79 215               
Language arts grade 7 702.22 20.88 215 0.02         NS   
Technology works well 3.44 0.48 215 0.39 2.63 2.94 3.25 0.31 *** 10.5% 
Administrator support  3.57 0.42 215 0.04 2.91 2.94 2.97 0.03 NS 1.1% 
Scheduling of VS 3.24 0.73 215 0.37 2.62 2.94 3.26 0.32 *** 10.8% 
Parent support 3.40 0.49 215 0.56 2.50 2.94 3.38 0.44 *** 15.0% 
Other teacher support 3.21 0.59 215 0.15 3.06 2.94 2.82 0.12 * 4.1% 
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Valuing of foreign 
language 3.33 0.20 127               
Language arts grade 7 700.64 21.40 127 0.10         NS   
Technology works well 3.50 0.37 127 0.25 3.28 3.33 3.38 0.05 *** 1.5% 
Administrator support  3.55 0.39 127 0.20 3.29 3.33 3.37 0.04 ** 1.2% 
Scheduling of VS 3.28 0.64 127 0.36 3.26 3.33 3.45 0.12 *** 3.6% 
Parent support 3.39 0.49 127 -0.42 3.24 3.33 3.41 0.08 *** 2.5% 
Other teacher support 3.31 0.46 127 0.66 3.20 3.33 3.46 0.13 *** 4.0% 
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I want to continue 
Spanish in high school. 3.48 0.18 127               
Language arts grade 7 700.64 21.40 127 0.04         NS   
Technology works well 3.50 0.37 127 0.23 3.43 3.48 3.52 0.04 ** 1.2% 
Administrator support  3.55 0.39 127 0.65 3.36 3.48 3.60 0.12 *** 3.4% 
Scheduling of VS 3.28 0.64 127 0.40 3.40 3.48 3.52 0.04 ** 1.2% 
Parent support 3.39 0.49 127 0.30 3.53 3.48 3.42 0.05 ** 1.6% 
Other teacher support 3.31 0.46 127 0.12 3.45 3.48 3.50 0.02 NS 0.6% 

                                                 
49 Standardized Level-2 regression coefficient indicates for every SD change in independent variable one SD 
change in dependent variable controlling for all other variables in the model. 
50 * = p <= .05; ** = p <= .01; *** = p <= .001; NS = Not statistically significant 
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Table 30 

Supports and System Issues 
Model Summary Statistics- Proportion of Variance Accounted for Between 

Classrooms 
 

Model R-Squared Prior Ach. Supports Change  
Sig 

Change 
Spanish Assessment 0.167 0.341 0.173 *** 
Writing 0.10 0.15 0.045 ** 
SOPA 0.27 0.53 0.263 *** 
Student Engagement 0.03 0.40 0.364 *** 
Valuing of Foreign Language 0.01 0.32 0.306 *** 
Intent to Take High School Spanish 0.03 0.46 0.434 *** 
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APPENDIX C—SPANISH ASSESSMENT DESCRIPTIVES 
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Table 31  
 

SAT9 Sub-Test  
(Max =1000) 

Mean (s.d.) for 
students in 

Virtual Spanish 

Mean (s.d.) for 
students with no 
foreign language 

class 

Mean (s.d.) for 
students in face-
to-face language 

classes 

Reading 
(total) 

 
613.56  

(165.365) 

 
479.77**  
(203.055) 

 
629.73 

(181.627) 

Math (total) 
 

657.96  
(187.287) 

 

505.15** 

(217.538) 

 
664.70 

(202.142) 

Language 
 

706.34  
(177.312) 

 
517.53** 
(229.215) 

 
685.55 

(189.120) 

Spelling 
 

614.03  
(166.998) 

 
481.57** 
(215.044) 

 
617.48 

(194.273) 

Study Skills 
 

603.96 
(166.109) 

 
490.80** 
(207.410) 

 
628.98* 
(176.818) 

Thinking 
Skills 

 
637.70 

(166.968) 

 
489.47** 
(215.453) 

 
651.62 

(191.306) 

Basic Skills 
 

642.38 
(148.424) 

 
494.51** 
(194.869) 

 
645.53 

(167.496) 
Other 
Measures: 
Writing 
Assessment 
(Max 4.0) 

 
2.302 
(0.709) 

 
2.047** 
(0.727) 

 
2.196* 
(0.682) 

* Difference of means (compared to Virtual Spanish students) is 
statistically significant at .05 level 
** Difference means (compared to Virtual Spanish students) is 
statistically significant at .01 level. 
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Table 32: 
Descriptive Statistics for Spanish Multiple Choice Assessment 

(Unadjusted Means and SDs) 
 

Year of Assessment Mean SD N Alpha 
Total Multiple Choice Score  
Year 1 62.6% 0.13 112 0.914 
Year 2 68.2% 0.14 251 0.912 
Year 3 66.4% 0.12 274 0.914 
Grand Mean 66.4% 0.13 637   
Comprehension  
Year 1 56.0% 0.19 112 0.865 
Year 2 60.2% 0.21 251 0.795 
Year 3 61.3% 0.18 289 0.743 
Grand Mean 60.0% 0.19 652   
Language 
Year 1 68.8% 0.14 112 0.812 
Year 2 73.4% 0.14 251 0.695 
Year 3 74.6% 0.12 293 0.580 
Grand Mean 73.1% 0.13 656   
Listening 
Year 1 64.0% 0.14 112 0.795 
Year 2 73.0% 0.15 251 0.584 
Year 3 61.4% 0.16 278 0.395 
Grand Mean 66.4% 0.16 641   
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Table 33 
Descriptive Statistics For Spanish Assessment Writing (Unadjusted Means 

and SDs) 
 

Year of Assessment Mean SD N Alpha 
Writing 
Year 2 2.41 .73 250 NA 
Year 3 2.59 .91 276 NA 
Grand Mean 2.50 .83 526   

 
 

Table 34 
Descriptive Statistics For SOPA (Unadjusted Means and SDs) 

 
Year of Assessment Mean SD N Alpha 

Total SOPA 
Year 1 2.48 0.57 32 0.943 
Year 2 2.45 0.84 34 0.956 
Year 3 2.27 0.97 54 0.941 
Grand Mean 2.38 0.84 120  

Oral Fluency 
Year 1 2.41 .560 32 NA 
Year 2 2.35 .849 34 NA 
Year 3 2.30 1.002 54 NA 
Grand Mean 2.34 .855 120  

Grammar 
Year 1 2.41 .560 32 NA 
Year 2 2.44 .894 34 NA 
Year 3 2.00 .911 54 NA 
Grand Mean 2.23 .847 120  

Vocabulary 
Year 1 2.41 .560 32 NA 
Year 2 2.41 .925 34 NA 
Year 3 2.30 1.192 54 NA 
Grand Mean 2.36 .977 120  

Listening Comprehension 
Year 1 2.72 .729 32 NA 
Year 2 2.59 .988 34 NA 
Year 3 2.50 1.060 2.50 NA 
Grand Mean 2.58 .958 120  
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