








113

Table 6. Attitude Items of Student Computer Survey (Grades K-8) — Ranked Means with Standard Deviations

Statement SD N
Mean
2. Tlike using computers to experiment, to discover; or to-explore things. 3.64 0.75 2184

13. 1like using computers to create, design, or-to invent things. 3.52 0.93 2175
4, 1like using computers to solve problems. 3.35 0.99 2175
5. 1 get bored when my teacher asks us to do things on the computer. 1.65 1.07 2157

(3.35)*

12. Working with computers helps me think better. 3.14 1.09 2182
1. Ilike Spanish lessons on the computer. 3.07 1.06 2146
3. 1 want to keep learning Spanish using a computer. 291 1.15 2180
6. Ilike using computers to learn about other people who speak Spanish. 2.76 1.21 2136

14. The computer activities I learn in Spanish help me be more patient with 2.75 1.22 2154

people who speak other languages.
7. 1 work more with other students because of computers. 2.58 1.25 2150
9. When I am using-a.computer, I like to work alone, 2.98 1:24 2162
(2.02)*

* This is an adjusted mean using reversed score values to allow for inter-item comparison

Both lower and upper-elementary grade students expressed the highest levels of
positive attitudes to Item 2 and 13 of the survey. Their answers indicate that students in
grades K-8 like using computers for innovative and creative work. In terms of availability
of computers at home (Item 15), 85% of the students in grades K-8 reported having a home

computer.

Applications of technology in lower and upper elementary grades

On several occasions, this researcher observed the training sessions offered to
teachers and students conducted by the IN-VISION project staff. Teachers and students
received training in the following technologies: WebQuests, PowerPoint, HyperStudio,
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Internet searching for information on Spanish-speaking countries, national and international
email exchange projects, word processing, and Webpage design and development (Trayer &
Knoche, 2002).

As Table 7 indicates, students in grades K-2 reported disagreement with 3 statements
in the survey about computer use. The mean values of these items were lower than 2.0, or
between “No” and “Maybe No,” indicating that these uses did not happen in the classroom.
The 3 items are related to the use of computers to search the Internet and computers to
communicate with students (i.e., email and chat-rooms) from other schools within the
project and from Spanish-speaking countries. The items are Item 8 (“I use computers to talk
to students at other schools”) (mean 1.92), Item 10 (“I use computers to communicate with
students from Spanish-speaking countries”) (mean 1.55), and Item 11 (“I search the Internet

for information on Spanish-speaking countries”) (mean 1.94).

Table 7. Factual Items on Student Computer Survey — Means and Standard Deviations

Statement Respondents Mean SD T(I)\Ital
8. T use computers to talk to students at | Grades K-2 1.94 1.32 845
other schools.
Grades 3-8 1.93 1.20 1288

Grades K-8 Combined J 1.93 1.23 2133

10. Tuse computers to communicate with | Grades K-2 1.55 1.08 847
students from Spanish-speaking
countries. Grades 3-8 1.44 95 1281

Grades K-8 Combined 148 1.00 2128

11. I search the Internet for information Grades K-2 1.92 1.27 850
on Spanish-speaking countries.
Grades 3-8 1.86 1.25 1306

Grades K-8 Combined 1.89 1.28 2156

Similar to their younger counterparts, students in grades 3-8 reported disagreement
with the same 3 statements in the survey about computer use. The mean values of the items
are below 2.0 and indicate that these uses did not happen in the classroom. These items

were Item 8 (mean 1.93), Item 10 (mean 1.44), and Item 11 (mean 1.86). When the answers
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of all students in K-8 grades were combined, students report disagreement with the same 3
statements in the survey about computer use to search the Internet and the use of computers
for communications. Again, the items were Item 8 (mean 1.93), Item 10 (mean 1.48), and

Item 11 (mean 1.89).

Factor analysis

The dimensionality of items 1 through 14 of the Student Technology Survey (K-8
grades combined) was analyzed using maximum likelihood factor analysis (see Appendix
E). The factors were rotated using the Oblimin procedure with Kaiser Normalization
(Green, Salkind, & Akey, 2000). The rotated solution yielded four interpretable factors: (1)
technology for language and culture leaming (TKLC), (2) technology for communications
(TKCOMM), (3) technology for constructivist learning (TKCONST), and (4) affective
issues of technology (TKAFFCT). The TKLC factor accounted for 23.7% of the item
variance, the TKCOMM factor accounted for 10.0%, the TKCONST factor accounted for
8.8%, and the TKAFFCT factor accounted for 7.7% of the variance.

Research questions addressed

The focus of this section addresses the research questions posed in the introduction
of this study. Statistics from individual questions of the survey and the TKLC Factor are
analyzed to answer the research questions. The number of “Yes” and “Maybe Yes”
responses were added to calculate a percentage of positive responses for each of the items
under analysis. However, the tests of statistical differences were conducted on mean values

on the items.

What are children’s attitudes toward learning the Spanish language with the aid of
computers?

Table 8 presents Items 1, 3, 6, and 20 which address the attitudes of students in
regard to leaming Spanish and Hispanic cultures with computers. All K-8 grade students

were asked the first three items, while only 3-8 grade students answered item 20.
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Table 8. Children’s attitudes toward learning Spanish and about Hispanic cultures

with the aid of computers
Statement Percentage of Positive
Responses
1. Ilike Spanish lessons on the computer. Grades K-2: 84%*
Grades 3-8: 69%
3. I want to keep learning Spanish using computers. Grades K-2 78%*

Grades 3-8: 60%

6. 1like using computers to learn about other people who speak Spanish. | Grades K-2: 75%*

Grades 3-8: 52%

20. Ilike to use computers to learn about Spanish-speaking people. *

Grades 3-8: 53%

* A t-test indicates significant differences between grades (p < .001). Grades K-2 students on average have more positive attitudes
than grades 3-8 students.
~ Item not asked on Grade K-2 survey

The percentages of positive responses indicate that the majority of students (52% or
more) have positive attitudes about learning Spanish and Hispanic cultures with computers.
However, the percentage of positive responses from students in grades K-2 is larger than the
percentage of positive responses from students in grades 3-8. A test of statistical difference
between the mean response values indicates that those differences are significant in favor of

K-2 students,

What are children’s views on the application of computers to communicate with others,

and / or searching the Internet when learning Spanish?

Table 9 includes Items 8, 10, and 11, which address the attitudes of students in
regard to communicating with others using computers and searching the Internet. All K-8
grade students answered these two questions. The percentages of positive responses indicate
that approximately one-third of the students (32% or below) agree with the statements about
using computers to communicate with others (within project schools) and searching the

Internet for information on Spanish-speaking countries. The percentage of positive
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responses from students in grades K-2 is slightly larger than the percentage of positive
responses from students in grades 3-8. A test of statistical difference between the mean
response values to those two questions indicates that the differences are not statistically

significant.

Table 9. Children’s use of technology for communicating with others and searching the Internet

Percentage of Positive

Statement
Responses
8. Tuse computers to talk to students at other schools. Grades K-2: 32%
Grades 3-8: 30%
10. 1use computers to communicate with students from Spanish- Grades K-2: 19%*

speaking countries.
Grades 3-8: 14%

11. Isearch the Internet for information on Spanish-speaking countries. | Grades K-2: 33%

Grades 3-8: 32%

* A t-test indicates significant differences between grades (p < .02).

Grades K-2 students on the average disagree more than grades 3-8 students that it happened.
How do students’ grade level, gender, access to a home computer, and the number of years
participating in the technology-enhanced classroom relate to students’ attitudes toward

using computers to learn the Spanish language?

Answers to this question are found in the statistical analysis relating to the
“Technology for Language and Culture Learning” (TKLC) Factor. The TKLC factor
includes Items 1, 3, 6, and 14 of the survey. For statistical analysis, a TKLC score was
created by adding the score values of the four items comprising the TKLC factor. Thus,
TKLC scores ranged from a minimum of 4, where “No=1" was the answer given to all four
questions, to a maximum of 16, where “Yes=4" was the answer given to all four questions.
This range of values makes possible to interpret the students’ attitudes toward the use of
technology for language and culture learning, and the effects on these attitudes of grade
level (GRADE), gender (GENDER), home computer access (ACCESS), and the number of
years the students has been participating in a technology classroom (YRPRT). Thus, for the
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purpose of making comparisons between each of the levels on these variables, means and
standard deviations for the TKLC factor are presented in Figures 1 through 4 for grades K-8
by GRADE, GENDER, ACCESS, and YRPRT. Analyses of variance tests were conducted

to determine the statistical significance of the differences in the TKLC mean values by each

of the independent variables.



Figure 1:TKLC Mean Values by Grade Figure 2: TKLC Mean Values by Gender

14 - 12.99 hal
12.04
12
10
o @
= 3
2 2 8
s s
(= [
b S 6
= =
4 4
2
0
K-2 3rd-8th Girts Boye
Grades Gender
Mean Attitude Values are higher for K-2 grades than for 3-8 grades (p <0.001). Mean Attitude Values are higher for girls than for boys (p < 0.001).

Figure 3: TKLC Mean Values by Home-Computer Access Figure 4: TKLC Mean Values by Years in Technology Classroom
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Mean Attitude Values are higher for students who do not have a home computer (p < 0.001). Mean Attitude Values are higher for students who participated one year (p = 0.165).
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TKLC by grade level

A one-way ANOV A was conducted on the TKLC factor to determine the effect of
GRADE on the students’ attitudes toward learning the Spanish language through
technology-enhanced activities. The F-test indicates a statistically significant difference
between the mean values of TKLC attitude scores of young and older students (F =42.54, p
<0.001). Asindicated in Figure 1, students in the lower elementary grade levels are more
positive than students in the upper grade levels. This result indicates that grade level is a
significant predictor of student attitudes toward studying the Spanish language using
technology-enhanced activities. This is also consistent with results from research on
children’s attitudes on computer-assisted instruction (Miyashita, 1994), where, in general,
younger children reported more positive attitudes than did older children when working with

computers.

TKLC by gender

A one-way analysis of variance (ANOVA) was conducted on the TKLC factor with
combined data from grades K-8 to determine the effect of GENDER on the students’
attitudes toward learning the Spanish language through technology-enhanced activities. The
F-test indicates a statistically significant difference between the mean values of TKLC
attitude scores of girls and boys (F = 48.95, p <0.001). . As indicated in Figure 2, girls are
more positive than boys. This result indicates that gender is a significant predictor of
student attitudes toward studying the Spanish language using technology-enhanced
activities. This is also consistent with the body of knowledge in second language acquisition
research, where girls are more positive than boys about studying a foreign languages (Ellis,
1994). However, caution is needed to interpret the results of gender differences in
computer-rich environments where there is still debate and the need for more research on
this topic (Bhargava, Kirova-Petrova, & McNair, 1999; Chappell, 1996; Littleton, Light,
Joiner, Messer, & Barnes, 1998; Weinman & Haag, 1999).
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TKLC by home computer access

A one-way ANOV A was conducted on the TKLC factor with combined data from
grades K-8 to determine the effect of ACCESS on students’ attitudes toward learning the
Spanish language through technology-enhanced activities. The F-test indicates a
statistically significant difference between the mean values of TKLC attitude scores of
students who have access to a computer at home and those who do not (F=15.47,p <
0.001). As indicated in Figure 3, students without access to a computer at home have more
positive attitudes toward learning the Spanish language than those who have access to a
home computer. This result indicates that a lack of home computer access is a significant
predictor of student attitudes toward studying the Spanish language using technology-
enhanced activities. This also indicates that there might be a novelty effect. Students who
do not have a home computer have more positive attitudes than those students who have a
computer at home. This lack of home computer ownership may be interpreted then as a
motivator for using computers at school, because they are new to those who did not have a

home computer at the time of this study.

TKLC by number of years participating in the project

A one-way ANOV A was conducted on the TKLC factor with combined data from
grades K-8 to determine the effect of YRPRT on students’ attitudes toward learning the
Spanish language through technology-enhanced activities. As indicated in Figure 4, the
TKLC mean value is higher for students who have been in the project only one year.
However, the F-test indicates no statistically significant difference between the mean values
of TKLC attitude scores of students who have been one, two, or three years in the project (F
=1.80, p = 0.165), and the difference in mean values is not linear. Students in this project
began participation at different grade levels. Thus, the effect of number of years of
participation may have a compounding effect when attitudes are studied in combination with
grade level. In other words, there may be a cumulative effect, as far as attitudes are

concerned, based on seniority in the project, age, and grade levels.
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Analysis of covariance (ANCOVA)

A one-way ANCOVA Model was estimated (Table 10) to explore the presence of
any interaction among the attitude variables and the independent variables. The independent
variables were GENDER, GRADE, ACCESS, and YRPRT. The dependent variable was
technology for language and culture (TKLC), the first factor yielded by the factor analysis in
the previous section, and the covariates were the remaining three factors—technology for
communications (TKCOMM), technology for constructivism (TKCONST), and affective
issues of technology (TKAFFCT). Because the individual differences and their attitudes
under study are a combination of continuous and categorical variables, the ANOCOVA
takes into account the fact that the covariates have different values for students, and makes
everybody equal for the covariates. In other words, the covariates are adjusted to discard
those differences and make all students equal. As Tabachnick and Fidell (1996) point out,
“the purpose of [the ANCOVA] is to increase the sensitivity of the test of main effects and
interactions by reducing the error term,” and by removing the undesirable variance
associated with individual differences (p. 321).

A preliminary analysis evaluating the homogeneity-of-slopes assumption indicated
that the relationship between the covariates and the dependent variables did not differ
significantly as a function of the independent variables, except for GENDER. Table 10
summarizes the significant results of the ANCOVA. The strength of the relationship
between each of the independent variables GENDER, GRADE, ACCESS, YRPRT, and the
dependent variable TKLC was assessed by the value of partial Eta Squared, with GENDER
accounting for 3.0% of the variance, GRADE for 5.1%, ACCESS for 1.2%, and YRPRT for
0.3% of the dependent variable, holding constant the three factors TKCOMM, TKCONST,
and TKAFFCT. The only significant interaction found was between GRADE and YRPRT
(F=2.10, p <0.05). That is, the students’ TKLC scores are affected by the combination of
what grade they are in and what year of the project they began participation.

The means of the TKLC, adjusted for initial differences, and the covariates of
TKCOMM, TKCONST, and TKAFFCT were different, as expected, for all levels of the
independent variables. Female students had a larger adjusted mean (M = 12.07) than male

students (M =11.05). Students in grade K had the largest adjusted mean (M = 13.65),
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followed by students in grade 2 (M = 12.35), grade 1 (M = 12.06), grade 3 (M = 11.59),
grade 8 (M = 11.60), grade 4 (M = 11.33), grade 6 (M = 10.66), grade 5 (M =10.61), and
grade 7 (M =10.11). Students who do not have access to a home computer had a larger
adjusted mean (M = 12.01) than students with access to a home computer (M =11.10). In
terms of the number of years of project participation, the largest adjusted mean was for
students with one year (M = 11.89), followed by students with three years (M = 11.61), and
students with two years of project participation (M = 11.00).

Table 10. Analysis of Covariance (ANCOVA) — Dependent Variable TKLC'

Source df {Mean Square F )/ Pg;t:lzlrf;a ngivr‘e,:d
Corrected Model 27 301.07 36.744 .000 353 1.000
Intercept 1 876.92 107.03 .000 .056 1.000
TKCOMM 1 892.53 108.93 .000 .057 1.000
TKCONST 1 1974.62 240.10 .000 117 1.000
TKAFFCT 1 87.76 10.71 .001 .006 0.905
GENDER 1 464.09 56.64 .000 .030 1.000
GRADE 8 100.21 12.23 .000 051 1.000
ACCESS 1 177.87 21.71 .000 .012 0.996
YRPRT 2 24.75 3.02 .049 .003 0.586
GRADE & YRPRT 12 17.22 2.10 014 .014 0.943
Error 1817 8.19
Total 1845
Corrected Total 1844

lComputed using Alpha = .05
R Squared = .353 (Adjusted R Squared = .344)

The R Squared value indicates that about 35.3% of the variation across students in
TKLC is explained by the model components shown in Table 10. The only slightly smaller
Adjusted R Squared value indicates that the model is efficient and does not include
unnecessary components.

Follow-up tests were conducted to evaluate pairwise differences among these group
means. The Bonferroni procedure was used to control for Type I error across the
independent variables that have three or more groups (GRADE and YRPRT). There were
significant differences in the group means of all grades except between the following pairs:

grades 1 and 2; grade 3 and grades 4, 7, and 8; grade 4 and grades 7 and 8; grade 5 and
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grades 6, 7, and 8; grade 6 and grades 7 and 8; and between grades 7 and 8. There were no
significant differences in the group means of all levels of years of project participation (1, 2,
and 3). Based on these ANCOVA results, the variables in this model contribute efficiently
to its prediction validity.

The results from the ANCOVA did not change any of the statistical analyses in the
previous sections. The ANCOVA added an interesting dimension to the results by
indicating a significant interaction between grade and number of years in the project. When
everybody’s scores for the covariates are considered equal, the adjusted TKLC mean is
higher for Grade K students who started in the third year of the project, and the lowest

adjusted mean corresponds to Grade 7 students who started in the second year of the project.

Discussion

In response to a specially designed survey, children in this project revealed a variety
of attitudes toward learning the Spanish language and culture with computers. In general,
they expressed positive attitudes, but those attitudes varied according to age, gender, home
computer ownership, and the number of years of experience using computers. According to
the findings of this study, age, gender, and home computer ownership accounted for some
significant differences in the attitudes toward using computers, in general, and using
computers to study the Spanish language and culture, in particular. Young children (K-2
grades) were more positive than older children (3-8 grades), and girls were more positive
than boys. Children without access to a home computer were more positive than children
who had a computer a home. In contrast, the number of years children had participated in
the project reflected various levels of children’s attitudes, but those differences were not
significant.

Miyashita (1994) found that children in first grade reported more positive attitudes
than children in second grade. Findings from the present study confirmed that younger
children in this project had more positive attitudes toward learning the Spanish language
with computers than older children. Also, the type of computer-enhanced curriculum
purpose appears to account for some variation in children’s attitudinal differences. In

Miyashita’s study, computer use did not improve creativity and the desire to study.
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However, in the present study, children reported very positive attitudes toward using
computers to create, develop, explore, and solve problems.

There were some puzzling findings that deserve further discussion. For example,
when using computers to promote cooperation, children in this project reported they work
more with each other because of computer usage, yet they prefer to work alone. This
finding may be interpreted as computers actually reducing children’s enthusiasm, when
children are required to work in groups. In the area of computer use for communications,
almost one-third of the children in this project do not appear to have engaged in
communication exchanges with students from other participating schools, and less than 20%
of the students participated in some sort of communication exchange with students from
Spanish-speaking countries. Teachers in this project were part of an email distribution list,
and each week numerous postings on technology use and integration into the teaching of
Spanish were offered by the project staff. In fact, the use of computers to communicate with
others was encouraged by the trainers during the project, and teachers were asked to develop
activities that integrated this strategy. The lack of computer use for communications in this
project is likely to be attributable to the fact that teachers encountered challenges while
engaging in email or desktop video conferences from school-to-school (Trayer, personal
communication, 2005), and by the cautionary approach of parents, teachers, and
administrators who do not favor the practice of children communicating with others through
email, chat rooms, or the Internet due to safety concerns for children (Gardner, 2002;
Kresses, 2001; Pownell & Bailey, 1999). However, a few email exchanges were
accomplished as a class project through classroom teachers, who used their own individual
email accounts. Since the project did not provide individual student accounts, this may also
explain why children reported not using computers to communicate with others.

The Student Technology Survey is a way of quantifying the attitudes and usage of
computer technologies to learn the Spanish language by K-8 grade students. The
development of the Student Technology Survey was informed by previous research on
attitudes of children learning foreign languages as well as research on attitudes by children
using computers. This careful review of studies about survey research with children paid

particular attention to the issue of judging children’s ability to attend and to mark one
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response out of four choices. The research process that was followed allowed for successful
development the survey’s two versions, validating its content, pursuing a feasibility study
and a pilot study, and determining the survey’s validity and reliability.

The validity of the two versions of the Student Technology Survey was evaluated
first through content analysis of the items, as judged by experts in elementary education,
foreign language teaching, and technology use. Construct validity of the survey’s two
versions was determined through an exploratory factor analysis that yielded four factors:
technology for language and culture learning, technology for communications, technology
for constructivism, and affective issues of technology. The reliability of the survey’s two
versions was obtained by means of the Cronbach alpha internal consistency coefficient, and
the prediction validity was established through an ANCOVA model. The ANCOVA model
was estimated with technology for language and culture learning as the dependent variable,
the three remaining factors as covariates, and gender, grade level, home computer access,
and the number of years children had been in a technology-enhanced classroom as fixed
factors. The ANCOVA test indicated that the model components contributed efficiently to
its prediction validity. The Student Technology Survey may be of value to researchers as an
instrument to be used in combination with classroom observations. Some redesigning of the
items is also possible as they may refer to particular CALL tasks, specific computer
applications such as WebQuests, PowerPoint, Internet searching for information on Spanish-
speaking countries, national and international email exchange projects, word processing, and
Webpage design and development.

The two versions of the Student Technology Survey indicated that students
participating in the IN-VISION project have positive attitudes and are motivated to keep
using computers to learn the Spanish language. However, differences in attitudes were
found and are based on students’ grade level and gender. Young children (K-2 grades) were
more positive than older children (3-8 grades), and girls were more positive than boys. Two
explanations for these differences are offered. First, previous research on children’s
attitudes reports that young children are more inclined to provide responses associated with
positive choices (Harvill, 1971; Miyashita, 1994). Second, the more positive attitudes

reported by girls may be explained by how children ascribe to social norms (Zimbardo &
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Leippe, 1991). In U.S. cultural norms the study of foreign languages may be considered to
be a “female” endeavor, and communication is seen as a female-oriented task not associated
with the action typical of male-oriented activities (Bhargava, Kirova-Petrova, & McNair,
1999; Chappell, 1996; Littleton, Light, Joiner, Messer, & Barnes, 1998; TarlinZ 1995,
Weinman & Haag, 1999). More research is needed in the area of attitudinal differences by
gender when technology is used to teach children to learn foreign languages.

The majority of the children in this study (67% or more) reported not using
computers to communicate with other students within the project, while 81% or more of the
students did not use computers to communicate with other students from Spanish-speaking
countries. This lack of practice may be explained by strategic problems encountered while
establishing communications via computer (Trayer, personal communication, 2005).
Another reason may be the parental, school administrators, and societal interest in protecting
children from inappropriate content or exchanges that expose children to unsafe situations
online (Gardner, 2002; Kresses, 2001; Pownell & Bailey, 1999). A final explanation points
at the need for more practice and teachers’ training in overcoming the challenges for
classroom organization and collaboration when technology is used in communicative
projects (Harris, 1998; Zhao & Frank, 2003). One successful example of an email exchange
project between K-3 students in the U.S. and Spanish-speaking students from Argentina and
Spain was reported by Doloff (1999). The project consisted of sharing a brown stuffed bear
among the schools during three years. The bear began traveling from New Jersey to other
schools in the United States, Argentina, and Spain. Students helped prepare the bear for
traveling, made identification cards, made clothing items with paper, studied clothing
vocabulary in Spanish, and used the bear in school activities. Teachers participating in the
exchange received, sent, and read email messages to teachers and students in other
participating schools. Doloff observed that as a result of the exchange project, students
showed interest in reading notes in Spanish, reading magazines about Argentina, compared
other schools to their own, saw pictures and drawings from students in other schools, and
“made authentic linguistic and cultural connections” (p. 23) as a result of the email

exchange.
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In terms of computer ownership, children in this project who have a computer at
home are not as positive as those who do not have access to a home computer, perhaps
because they prefer tasks similar to what they might usually do on their home computer. On
the other hand, children without a computer at home may have reported positive attitudes
due to the novelty effect of first time computer use. Also, due to limitations of time and
availability of computers in the school, the time on task may be a factor that impacts student
attitudes toward the use of computers to study foreign languages. At school, students have
less opportunity to engage in meaningful computer-related activities in the foreign language
classroom, whereas at home, time and computer access may be unlimited.

The number of years that students had participated in learning Spanish in a
technology-enhanced classroom accounted for some variance, although not significant, in
children’s attitudes. A factor that may account for these non-significant differences in
attitudes is the fact that students in this project started their foreign language with

technology experience at different grades of their elementary education.

Conclusions and Recommendations

This study found that elementary students had positive attitudes toward the use of
computers to learn Spanish, although this positive attitude decreased with age. As indicated
by the acceptable alpha coefficients, the Student Technology Survey is an example of
gathering reliable data from very young children. This method has the potential to further
similar research endeavors in areas such as how children learn languages and cultures,
communicate with others outside their linguistic group, and engage in problem-solving and
critical thinking practices through technology-enhanced activities. An immediate question
raised by this study refers to the issue of its external validity, which can be tested through
further research to see if the survey can be used for different languages, school settings,
models of language teaching in elementary schools, and in different parts of the world. This
study has contributed to advance Mayashita’s (1994) early research on attitudes toward
computers by children, and it is hoped that others pursue a similar large-scale national or
international study. Similarly, further research is necessary to know whether generalizations

of the findings of this study and the predictions made by the statistical model extend beyond
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the small Midwestern rural elementary schools Spanish programs tested in this study to
other program models and to large and urban schools in the U.S. and beyond.

Based on the findings of this study, some recommendations are offered to
researchers and professional developers while studying and training teachers to use
computers for educational practices. First, more research on gender, age, and computer use
for language learning is necessary. If older children spend more time working and playing
with computers at home, then a better design of instruction that incorporates fun or gaming
aspects may be helpful to better motivate them to use computers to study a foreign language.

This study indicates that girls and younger children had more positive attitudes, but it
is not clear what accounts for these gender and age differences. It may be that the tasks
associated with studying languages using computers were more appealing to girls, are a
novelty, have less activities considered school work, or are more appealing to younger
children, for unknown reasons. Accordingly, CALL design and implementation will be
improved with attention to the differences in age, gender, and curriculum purposes in the
development of computer-based activities suitable for all children. In addition, a pre-post
test design may be suggested for future studies to document changes within and among
students.

Although a difficult and interesting area, more investigation on implementing
language and cultural exchanges via computers is also necessary. Some studies have
documented success with children who engage in email exchanges. However, this study
indicated the majority of the children did not have the opportunity to participate in
communication exchanges of this nature. Again, it is unclear why this is so, but it may be
that teachers were unable to find more time during the day to type student messages and
manage the exchange flow (Bransford, Brown, & Cocking, 2000; Zhao & Frank, 2003). It
may be also due to safety concerns of children searching and communicating with others on
the Internet. However, with current computer media capabilities, real-time communication
with native speaker children is clearly an untapped resource of language input and culture
for children.

As a final point, the Student Computer Survey, with some redesign of the tasks and

curriculum purposes, has value to researchers as an instrument to be used in combination
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with observations of students working with specific CALL applications in classroom-based

foreign language learning contexts.
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Appendix A: Student Technology Survey (Grades K-2)

Student Technology Survey

Student's Name Grades K-2

Circle the face that best describes your feelings about each sentence.

Teacher's Name

NO MAYBE | MAYBE YES
NO YES

1. |like Spanish lessons on the computer.
2. llike using computers to experiment, to discover, . . . .
or to explore things. @ e e @
3. lwant to keep learning Spanish using a computer.
4. 1like using computers to solve problems.
5. | get bored when my teacher asks us to do things . . . ‘
on the computer. Q @ g @
6. llike using computers to learn about other people . ’ . .
who speak Spanish. @ @ 9 @
7. 1 work more with other students because of . . ‘ ‘
computers. @ @ e @
8. |use computers to talk to students at other schools.
9. When | am using a computer, | like to work alone.
10. | use computers to communicate with students from . . . '
Spanish-speaking countries. @ @ e @
11. | search the Internet for information on Spanish- . ’ . .
speaking countries. @ g e @
12. Working with computers helps me think better
13. | like using computers to create, design, or to . . . .
invent things. @ @ e @

14. The computer activities | learn in Spanish help me be . . . . '''''
more patient with people who speak other languages. @ @ g @
15. | have a computer at home.
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Appendix B: Student Technology Survey (Grades 3-8)

Student Technology Survey

Student's Name Grades 3-8

Please check the option that best describes your feelings about each statement.

Teacher's Name

Statement NO MAYBE | MAYBE . YES
NO YES
1. Ilike Spanish lessons on the computer. a Q a Q
2. Tlike using computers to experiment, to discover, or to a Q a Q
explore things.
3. I want to keep leaming Spanish using a computer. a a Q
4. 1like using computers to solve problems.
5. Iget bored when my teacher asks us to do things on the computej Q
6. 1like using computers to learn about other people who a Q Q Q
speak Spanish.
7. 1 work more with other students because of computers. Q
8. Iuse computers to talk to students at other schools. Q a
9. When I am using a computer, I like to work alone. a Q a a
10. Tuse computers to communicate with students from a Q Q a
Spanish-speaking countries.
11. Isearch the Internet for information on Spanish-speaking countri O Q Q Q
12. Working with computers helps me think better. a a Q Q
13. Ilike using computers to create, design, or to a a Q a
invent things.
14. The computer activities I learn in Spanish help me be a a Q d
more patient with people who speak other languages.
15. Thave a computer at home. Q a
16. Students in my classroom are collaborating with other Q a Q a
classrooms to solve problems, collect and analyze data,
or create stories, presentations, and artwork.
17. Tknow how to separate fact from opinion in the Q a a a
information I access on the Internet.
18. 1know how to use the Internet safely. a a Q a
19. When we use computers for Spanish, we have more Q a a a
class conversations and participation.
20. Ilike to use computers to learn about Spanish-speaking a a Q a
people and countries.




STUDENT TECHNOLOGY SURVEY (Spring 01)
IN-VISION Iowa/Nebraska Technology Challenge Grant

Hand out one Student Technology Survey to each student.

Show the children the large smiley faces below. While pointing to the frowning face, tell students that the
frowning face means “no”. Do the same for the next frowning face, and tell them that it means “maybe no".
Continue to the next happy two faces, tell them that they mean "maybe yes" and "yes" respectively.

Read each statement aloud to the students and ask them to circle on their paper the frowning face if their
answer is “no,” the next frowning face if their answer is “maybe no”, or one of the next two happy faces if the
answer is "maybe yes" or "yes".

. Tell them that there are no right or wrong answers since many children have different opinions.

Please be sure students’ names and your name are written on the survey.

All responses will be kept confidential. jMuchas Gracias!

NO MAYBE MAYBE YES
NO YES

(Z-31 SIpean) s ], 10J suondu( ) xipuaddy

6¢l
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Appendix D: Directions for Teachers (Grades 3-8)

STUDENT TECHNOLOGY SURVEY (Spring 01)
IN-VISION Iowa/Nebraska Technology Challenge Grant

Hand out the Student Technology Survey to each student. Tell your students
that the survey has some statements that some people agree with and others
disagree with. Also, tell them that there are no right or wrong answers since
many people have different opinions. Next, demonstrate for your students how
to give their opinion about each statement by circling the choice below each
statement that best indicates how much he/she disagrees or agrees with it.

Read this sample item aloud and show how you circle the choice beside the
statement that best indicates your feeling.

Statement NO A MAYBE | MAYBE | YES
NO YES
A. Dragon Ball Z is the best television cartoon a Q a Q
in the world.

Tell your students that their choice may be different from what you or other
students circle because their choice indicates their own opinion about the Back
Street Boys. Please emphasize that there is no right or wrong choice. All
that is important is that they show what their personal opinion is.

For each of the items on the survey ask your students to read each statement
carefully and circle their true feelings.

Once the students have marked their choices, collect the surveys and make sure
the information about students' names, your name, and the school name is
complete.

iMuchas Gracias!
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Appendix E: Factor Loadings

Factor Loadings Following Maximum Likelihood Extraction Followed by
Oblimin Rotation with Kaiser Normalization

asks us to do things on the
computer.

FACTORS
Technology for Technology for Technology for Affective issues
language and communications | constructivism of technology
ITEMS culture learning (TKAFFCT)
(TKLC) (TKCOMM) (TKCONST)
(TKLC) items
Q3: 1 want to keep learning 0.83 0.12 0.28 0.01
Spanish using a computer.
Q1: I like Spanish lessons on the 0.82 0.12 0.19 -0.01
computer.
Q6: I like using computers to 0.71 0.26 0.32 0.09
learn about other people who
speak Spanish.
Q14: The computer activities I 0.64 0.32 0.31 0.04
learn in Spanish help me be
more patient with people who
speak other languages.
| (TRCOMM) items
Q10: I use computers to 0.25 0.80 0.04 0.09
communicate with students from
Spanish-speaking countries.
Q8: I use computers to talk to 0.00 0.73 0.16 0.05
students at other schools.
Q11; I search the Internet for 0.34 0.58 0.15 0.02
information on Spanish-speaking
countries.
(TKCONST) items .
Q2: 1 like using computers to 0.17 0.10 0.65 -0.22
experiment, to discover, or to
explore things.
Q4: 1 like using computers to 0.25 0.09 0.65 0.04
solve problems.
Q13: 1 like using computers to 0.19 0.15 0.60 -0.01
create, design, or to invent
things.
Q12: Working with computers 0.36 0.07 0.59 0.34
helps me think better.
Q7: 1 work more with other 0.37 0.22 0.41 0.10
students because of computers.
(TKAFFCT) items o
Q9: WhenI am using a 0.01 0.03 0.12 0.77
computer, I like to work alone.
Q5: 1 get bored when my teacher -0.05 0.06 -0.31 0.58
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GENERAL CONCLUSIONS

The U.S. is still in the early stages of expanding language learning in the
elementary schools. Legislative mandates now require the study of foreign language and
nine states include foreign language as a core context area at the elementary school level.
There is also growing interest in foreign language instruction, with an increasing number
of publications on the subject as discussed in the introductory chapter. This concluding
chapter summarizes the research findings from the three papers and ends by presenting a
research agenda to inform CALL integration in elementary foreign language classrooms.
First, a short synthesis of the findings is presented.

This dissertation developed a framework of multiple perspectives for CALL
evaluation of elementary classrooms out of a critical review of the literature on CALL
evaluation (Paper 1). The framework proposed that the design, use, and evaluation of
CALL in elementary classrooms should have the perspectives of experts, teachers, and
students in addition to CALL developers. These perspectives were then researched in two
further papers. Paper 2 gave elementary teachers a voice through the products that they
produced for teaching and learning Spanish language and culture with CALL in their K-6
classrooms. A panel of experts in technology integration in elementary education,
language learning, and Spanish language were given a voice through their evaluation of the
teachers’ products. Paper 3 gave K-8 children a voice in evaluating CALL activities in
which they were involved when their teachers used the products they had produced and
that were evaluated in paper 2.

The review of the literature noted gaps, including studies of elementary educational
use of CALL and interpretivist approaches to evaluation. The framework was useful for
the study of CALL evaluation following the IN-VISION project, which had involved 14
schools in the U.S. Midwest. The multiple perspectives provided alternative views of the
reality of CALL implementation in elementary classrooms. The teachers’ products
demonstrated that they were becoming comfortable with the use of technology and were
prepared to collaborate with other teachers, but the potential for teaching and learning of

Spanish language and culture was weak. The experts recommended that teachers be given
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more time to develop their expertise with CALL and Spanish language and culture, and
they recognized that the teachers’ training was only the first stage in that process.
Although the children were enthusiastic about their use of CALL, significant individual
differences emerged, including gender, with boys less enthusiastic than girls, and age, with
older children less enthusiastic than the younger ones. Several factors emerged from the
factor analysis of the two versions of student survey (K-2 and grades 3-8), including
“technology used for communication” and “technology used for learning Spanish language
and culture”. These factors require further research, in which the successful development
of a survey for younger children (K-2) may be useful. A review of the evidence from these
multiple perspectives supports the experts’ view that the teachers could improve their
practice with more student-centered activities, in which students are encouraged to engage
more autonomously in language learning through CALL resources. Together, these papers
contribute to strengthening the foundation for research on CALL in foreign language

programs at the elementary school.

Summary of Findings

The literature reviewed in Paper 1 showed that to date, no one in the field of foreign
language at the elementary school (FLES) has identified what principles might be useful for
practice-oriented CALL that is relevant for young learners, and that very little research had
been published in the area (Liu, Moore, Graham, & Lee, 2003; Zhao, 2003). In this context,
the first paper, entitled “CALL evaluation for early foreign language learning: A review of
the literature and a framework for evaluation,” is a critical review of the literature between
1980 and 2005 on the evaluation of resources for CALL, with a particular emphasis on
elementary education. This paper links the literature on CALL evaluation with that of
project evaluation more generally; it proposed using factors of multivocality,
contextualization, and interpretation to provide a framework for future evaluation of CALL
materials for K-6 learners. An original framework for CALL resource evaluation is
proposed. This paper critiqued single-sided approaches that are used commonly in the
evaluation of CALL materials for foreign language education. These approaches have
resulted in evaluations that focus on the effectiveness of CALL for learning, and promote

the use of checklists that lead to generalizations that may not be applicable to specific
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contexts. Evaluation that takes only one perspective is limited in that it does not address
what teachers and students do with CALL when situated in a classroom. This critical review
of the professional literature between 1980 and 2005 in the field of CALL evaluation
revealed that examples of interpretivist evaluations are lacking. In response to the lack of an
interpretivist perspective in CALL evaluation, the main purpose of this paper was to present
an alternative framework to the evaluation of CALL materials for young learners.

A redirection of the focus of CALL evaluation was proposed, whereby teachers
would be trained to develop expertise in evaluation and selection of materials from the
multiple perspectives of developer, teacher, and student. Equally important in CALL
evaluation is to include multiple views and reflections of what teachers and students do with
CALL materials and how they feel about using them.

Investigating the interpretivist paradigm itself not only would aid teachers to become
familiar with proposed foreign language education epistemologies, but also would support
teacher empowerment with the view of teachers as researchers and active participants in the
development and evaluation of CALL resources. The integrated multiple perspective
framework provides guidance to developers and teachers who aim to integrate CALL, and
strengthens the connection between research and practice in foreign language education.

The second paper, “Experts’ views of novice K-6 language teachers’ efforts in
technology integration across the curriculum,” presents a phenomenological investigation of
K-6 teachers’ CALL projects that resulted from a teachers’ professional development
program on CALL integration in a foreign language in elementary school. This paper makes
recommendations for the design, development, use, and evaluation of CALL resources to
address explicitly the components of an interpretivist paradigm. It also suggests innovative
directions related to the professional development for foreign language elementary
education.

In this study, classroom teachers who were new to both Spanish language and
technology integration received training to integrate thematic instruction supported by
technology into their classroom activities. These teachers developed integrated thematic
projects and those projects were critiqued by a panel of experts who had expertise in foreign

language education and technology. Experts’ recommendations for teachers’ training
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included more guidance and clear expectations for teachers on student-centered design,
thematic planning, and a closer look at the contexts for which technology-enhanced projects
are developed. To make the development process of these projects more manageable for
teachers, training would be better focused on teaching one or two of these aspects rather
than all three (technology use, Spanish language and culture, and thematic pedagogy).
Experts noted that quality will improve with time and further teacher training.

This study suggests that CALL designers should pay attention to the context of and
the participants in foreign language learning. There is need for guidance in applying
appropriate strategies to teach foreign languages to children with technology. Teachers
appear to need more than a minimal understanding of language, culture, and technology to
move into the integration of technology and content from multiple areas, such as foreign
language in this study. Experts recommended that teachers move from teacher-centered to
student-centered designs incorporating CALL.

The third paper surveyed K-8 students. “Elementary students’ views on learning
Spanish with computers” found that students participating in the IN-VISION project had
positive attitudes and are motivated to keep using computers to learn the Spanish language.
However, differences in attitudes were found based on students’ grade level and gender.
Young children (K-2 grades) were more positive than older children (3-8 grades), and girls
were more positive than boys. More research is needed in the area of attitudinal differences
by gender when technology is used to teach foreign languages to children. The majority of
children in this study (67% or more) reported not using computers to communicate with
other students within the project, and 81% or more of the students did not use computers to
communicate with other students from Spanish-speaking countries. This lack of practice
may be explained by strategic problems encountered while establishing communications via
computer, as well as interest from parents, school administrators, and society generally in
protecting children from inappropriate content or exchanges that expose children to unsafe
situations online. In addition, these results suggest a need for more practice and teachers’
training in overcoming the challenges for classroom organization and collaboration when
technology is used in communicative projects. For example, Harris (1998) provides a guide

for teachers on various structures for “telecomputing” activities useful to enhance foreign
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language instruction. In addition, communication activities among students and teachers in
classroom contexts using teacher-designed CALL materials need further study under more
favorable conditions.

In terms of computer ownership, children with a computer at home are not as
positive about learning Spanish with computers as are those who do not have access to a
home computer. Computer tasks performed at home may be more for entertainment than for
education. Also, children without a computer at home may have reported positive attitudes
due to the novelty effect of first-time computer use. Due to limitations of time and
availability of computers in the school, as was the case in the IN-VISION project, the time
that is dedicated to learn Spanish (20 to 30 minutes per week throughout the school year) is
very limited, and this time constraint may impact negatively student attitudes toward the use
of computers to study foreign languages.

The Student Technology Survey is a rare example of gathering reliable data from
very young children. This method has the potential to further similar research in areas such
as how children learn languages and cultures, communicate with others outside their
linguistic group, and engage in problem-solving and critical thinking practices through
technology-enhanced activities. However, attention is needed to improve the survey items.
Specifically, a balance between the number of attitudinal and application items would be
desirable, as well as consideration of Web-based CALL. Further research also is necessary
to know whether generalizations of the findings of this study and the predictions made by
the statistical model extend to other foreign language program models and to other
populations, such as large and urban schools in the U.S. and abroad.

This summary of the three papers is now followed by a brief discussion of future
research, and this concluding chapter ends with a brief research agenda that has been

informed by the dissertation.

Suggestions for Future Research
Future research on CALL for children needs to be informed by recent research trends
in technology and education, such as: strong advocacy for better research designs in project

evaluation, new methods for assessing innovation of technology projects, attention to



147

project-based assessment research in determining the effect of technology-enabled activities
on students’ learning, emphasis on teacher education and training, professional
development, reflective practices in teacher preparation and teacher education programs, and
use of hybrid approaches (qualitative and quantitative) to research methodologies (Davis &
Thompson, 2005; President’s Committee of Advisors on Science and Technology, 1997,
Thompson, 2005).

To improve CALL in the future, design and development of CALL materials must be
responsive to teachers’ varied approaches and types of foreign language programs, and the
teaching methodology manifested in the materials needs to be defined explicitly. Since little
is known about children’s foreign language acquisition in classroom contexts, a research
agenda for early foreign language teaching and learning is needed. Due to the lack of
knowledge about language learning by children in a foreign language context (Garcia Mayo
& Garcia Lumberri, 2003), there is a tendency to accept that adult second language
acquisition principles apply to teaching and learning foreign languages in elementary
schools. This dissertation research on the use of CALL in grades K-8 strengthens the case
for stronger lines of inquiry in foreign language learning contexts with elementary
education. In addition, the use of CALL is broadening to include Web-based environments.

More research on gender, age, and computer use for language learning is
recommended. This dissertation indicated that girls and younger children had more positive
attitudes, but it is not clear what accounts for these gender and age differences. Research
and development of strategies to maintain older children’s positive attitudes while using
computers for educational practices would be valuable to inform this further. More
investigation on implementing language and cultural exchanges via computers is also
necessary. Some studies have documented success with children who engage in email
exchanges (Doloff, 1999).

As Donato, Tucker, Wudthayagom, and Igarashi (2000) point out, the lack of a
research base in the field of foreign language learning at the elementary schools is an issue
of concern in the field of foreign language education in the U.S. By extension, the absence
of a research agenda in CALL for young learners (Liu, Moore, Graham, & Lee, 2003; Zhao,
2003) has inhibited the integration of CALL materials in meaningful ways to the foreign
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language experience of K-8th grade learners. It is clear that a research agenda is needed,
and that more studies of CALL in action that focus on young learners paired with more
involvement by teachers in the active design and delivery of CALL resources and in the
research process are desirable. Such a research agenda needs to include replications of
CALL resource evaluation in classroom-based settings with the improved approach
suggested in this dissertation.
In summary, a research agenda informed by this dissertation in the field of CALL
use at the elementary schools has the following components:
e Application of the framework developed in the first paper to inform research designs.
e Development of a research approach and instruments to measure young children’s
attitudes toward learning foreign languages with the aid of computers.
o Investigation of CALL use across gender, age, curriculum, and technology
applications.
e Research and development of strategies to increase the impact of CALL, especially
for older children.
o Professional development approaches that include CALL evaluation for foreign

language teachers.
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