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research, conduct market research, and provide technical assistance for using data for
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initiatives; professional development programs; informal educational programs; special
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Executive Summary

For the 2017-2018 academic year, Rockman et al, an independent evaluation and
research consulting group, implemented a quasi-experimental study design to explore the
effects of using the Speak Agent academic language learning tool on science language
development for ESOL students. REA worked with two elementary schools from a central
Texas school district, and partnered with second and third grade science teachers and their
students. In the first term, half the student sample was given access to Speak Agent, while
the other half did not have any interactions. By the second term, all students were given
access to the language tool. Students’ science vocabulary knowledge was measured at the
start and end of each term by an original assessment created by REA.

e Second graders who had access to Speak Agent showed greater science content
knowledge growth than those who did not have access to the Speak Agent tool.

e Second graders’ science language development was not affected by the type of
access given to teachers (control over Speak Agent science content).

e Second graders reported high confidence and interest in learning about science and
new vocabulary.

e Third graders showed overall improvement in science content knowledge over the
academic year, but there were no statistically significant differences between
students who did or did not use Speak Agent.

e Third graders’ reported interests and confidences in learning about science/new
vocabulary increased by the end of each term.

e Although use of the Speak Agent activities was limited and inconsistent within the
second and third grade student samples, teachers reported that the experience
engaged and motivated students to learn more about science.
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Introduction

The objective of the Speak Agent tool is to accelerate acquisition of key academic
concepts and related vocabulary for students with learner variability, particularly for those who
are non-native English speakers. To understand the impact of the Speak Agent language
learning tool on student language development, Rockman et al (REA) collaborated with
Speak Agent to design a quasi-experimental study that assessed differences in student
vocabulary growth as a result of engagement with the Speak Agent tool. REA partnered with
second and third grade classes from a central Texas public school district. Teachers and their
students were given access to the Speak Agent tool at different points of the year (i.e.,
beginning of the year versus mid-year), and student vocabulary knowledge was measured by
assessments developed by REA based on the district curriculum.

Before the start of the study, the school district requested that the study focus on
improving second and third grade science vocabulary, a subject area that does not receive as
much intervention and support as other school subjects. Thus, REA and Speak Agent worked
with district administrators to build the Speak Agent lessons and assessments around the
second and third grade science curricula. A total of nine classes (five 2nd grade, four 3rd
grade) participated in the study. Half of the classes received access to Speak Agent at the
beginning of the school year, while the other half proceeded with their regular course agenda
without use of the Speak Agent tool. By the second term (January 2018), all but one class
were given access to the Speak Agent tool. This design ensured that the majority of
participating classes would have access to the language tool during the academic year, but
also allowed REA to compare differences in students’ vocabulary growth between those with
and without use of the tool.

Figure 1. Distribution of Students by Gender
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The nine participating classes all came from two elementary schools in a single public
school district in central Texas. Classes were selected by the district based on their class
sizes and teachers’ willingness to participate in the study for the entire academic year.
However, one second grade class dropped out of the study after the first term (August -
September 2017), and they were replaced with another second grade class from the same
school. For each academic term (Fall 2017, Spring 2018), there were a total of four second
grade and four third grade classes participating in the study. The student sample was also
fairly evenly represented by male and female students (Figure 1).

Across the nine classes, there were a total of 74 second graders and 77 third graders in
the study. The majority of second grade (n = 59, 80%) and third grade (n = 67, 87%) students
were identified as English as a Second Language (ESOL) students by the district (Figure 2),
with the home language identified as Spanish.

Figure 2. Distribution of Students by ESOL Status
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The study was divided into two terms: Fall 2017 and Spring 2018. Each term covered
different science curriculum and vocabulary. REA and Speak Agent followed the district
curriculum and pacing guides to develop the Speak Agent activities and assessments. Before
the start of each academic unit, Speak Agent released the activities that focused on the
targeted vocabulary (aligned with the district guides & learning objectives) for second and
third grade. However, not all classes received access to the Speak Agent tool.

Classes were assigned to one of two possible conditions. In the Fall 2017 term, the
conditions started as: Usage (access to Speak Agent tool) and No Usage (no access to
Speak Agent tool). In the Usage condition, teachers were given guided instructions and
suggestions for how the activities related to the science curriculum units and suggestions for
amount of usage time students should have with each activity. The classes were not
restricted to using the Speak Agent activities only as suggested by the guides; teachers had
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freedom to decide when and how the Speak Agent tool would be incorporated into their class
lessons. However, all Usage classes were asked to try to give students about one hour of
access to the Speak Agent tool each week. In the No Usage condition, teachers and classes
did not have access to the Speak Agent tool. They were instructed to carry on with their
regularly scheduled lesson plans.

By Spring 2018, the classes in the No Usage condition transitioned to the Guided
Usage condition, where students had access to the Speak Agent tool and teachers were
given suggested guides for how to incorporate the activities into the curriculum and how
much time students should spend on each activity. However, for the third grade sample, only
one class transitioned to the Guided Usage condition. The remaining class stayed as a No
Usage sample as they continued to have no interaction with the Speak Agent activities. For
the classes that were in the Usage condition in the Fall 2017 term, they transitioned to an
Open Usage condition in the Spring. Here, teachers were given opportunities to change and
tailor the Speak Agent activities to fit the needs of their classes. For example, teachers could
change the targeted vocabulary or reading passages to focus on lessons they wanted to work
on with their students. Creative access was only granted to teachers in the Open Usage
condition; teachers in the original Usage condition could not alter the Speak Agent materials,
but all classes with access to Speak Agent were again asked to utilize the tool for an average
of one hour per week. Figure 3 illustrates the study design and progression of conditions
across the academic year. Students from all conditions completed a pre assessment at the
beginning of each term and a post assessment at the end of each term. This allowed
researchers to monitor changes in vocabulary knowledge, both within and between
conditions.

Figure 3. Schedule and progression of Speak Agent conditions from Fall to Spring term.
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The curriculum for each academic term covered different units and targeted vocabulary.
Because of this, REA created separate assessments for the Fall and Spring term. Table 1
details the academic units covered in each assessment.

Table 1. Academic Units Covered in Speak Agent Assessments by Grade & Term

Second Grade

Fall Assessment Spring Assessment Fall Assessment Spring Assessment
¢ Investigating Matter e Exploring the Water Investigating Investigating the Solar
« Investigating Force & Cycle Properties of Matter System

Motion e Observing the Sky Investigating Energy Investigating Weather
e Earth Materials & * Characteristics of Investigating Force & Investigating
Natural Resources Living Organisms Motion Ecosystems
¢ Organisms and Investigating the Investigating
Environment Natural World Structures and
Functions of
Organisms

Each assessment consisted of between 16-20 questions, covering between 40 to 52
key science concepts and related vocabulary that were provided by the district curriculum
guides. The question formats included a mixture of multiple-choice, true/false selection,
picture identification, connecting terms, and fill-in-the blank responses. To control for order
effects, two versions were created for each assessment, with the order of questions
randomized between versions. Each assessment version was randomly and equally
distributed to half the classes in each grade. At the end of each assessment, there were also
six attitudinal questions that were included to measure students’ non-cognitive skills. These
questions used a 4-point scale to measure students’ self-rated interests and abilities in
learning science and new vocabulary. Table 2 displays the six attitudinal questions posed at
the end of each assessment. Appendices A-D display samples of the full second and third
grade assessments.

Teachers were asked to administer the assessments to their classes as a group. They
were allowed to read the instructions, as well as the questions & answer choices, out-loud to
help any students who were not capable of reading on their own. Teachers were instructed
not to provide any assistance with answering the questions, but they were allowed to clarify
instructions (e.g., “select the right answer” versus “circle the correct word”). For the
participating school district, second grade curriculum is taught completely in Spanish for the
first term (Fall 2017), and then the curriculum is taught completely in English for the second
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Table 2. Questions Used to Assess Student Attitudinal Changes

Attitudinal Measures

Questions Answer Scales
e How much do you like learning science?
e How much do you like learning new ' :\‘t / @(\ QQ
words? \
'v\ - - 7 /

e How good are you at learning science? / \ / \ / \
* How good are you at learning new words? | Hateit/y ~ Don'tlikeit/  Like it/ Love it/
» How easy is it for you to learn science? Very bad/ Bad/ Good/ Very good/

o Very hard Alittle hard A little easy Very easy
e How easy is it for you to learn new words?

term (Spring 2017). Therefore, the Fall assessments and Speak Agent activities were
translated into Spanish for the second graders.

The Speak Agent tool also recorded students’ usage across the terms. Total usage (in
minutes) was captured for each student who had access to the Speak Agent tool during the
study, and the results were used to explore relationships between usage and performance on
the assessments.

Second Grade Results

Assessment Scores

The second grade Fall 2017 assessment consisted of 20 questions, with a total value of
60 points. All but one student was able to complete both the pre and post assessments. For
every item on the assessment, at least one participant was able to achieve the maximum
point value, indicating that all questions were answerable for the student sample. A total of 31
second graders were in the Usage condition, while 28 second graders were in the No Usage
condition.

On the pre assessment, average assessment score was 61.6% (SD = 11.9%, Range:
33.0% - 85.0% points). An independent t-test was used to compare pre assessment scores
between conditions (Usage vs. No Usage). No significant differences were found, p > .05,
suggesting that students in the Usage condition (M = 62.7%, SD = 12.2%, 95% CI. 58.2% -
67.2%) had a comparable understanding of the targeted vocabulary at the start of the Fall
term as the students from the No Usage condition (M = 60.4%, SD = 11.6%, 95% CI. 55.9% -
64.9%). On the post assessment, average assessment score was 68.5% (SD = 14.3%,
Range: 28.0% - 93.0%). A two-way ANOVA was used to examine the effects of condition
(Usage vs. No Usage) and assessment period (pre vs. post) on vocabulary performance. All
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effects were reported as
significant at the p < .05
level. There was a significant
main effect of condition,
F(1,56) = 4.16, np2 = .069),
with students in the Usage
condition (M = 67.9%, SE = .
02, 95% CI:63.7% - 72.1%)
scoring higher on the
assessments than students
in the No Usage condition (M
=61.6%, SE=.02, 95% CI:
57.0% - 66.1%). There was a
significant main effect for
assessment period, F(1,56) =
27.83, np2 = .33, with
students scoring higher on

80%
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60%

Avg % Correct
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40%

the post assessment (M = 68.1%, SE
=.02, 95% CI: 64.6% - 71.7%)
compared to the pre assessment (M = 61.3%, SE = .02, 95% CI: 58.2% - 64.5%), indicating
that as a whole, students showed progress from the beginning to the end of the term. Finally,
there was also a significant interaction of Condition x Assessment Period, F(1,56) = 7.49, np2

Figure 5. Average 2nd Grade
Change Scores by Condition

for Fall
20%

15%

Term

Figure 4. Average 2nd Grade Pre & Post
Assessment Scores by Condition for Fall Term

Pre assessment

* B Post assessment

Usage No Usage

Condition

* significance at the p < .01 level

=.12. This indicates that the change in
scores from pre to post assessment was
different between conditions. There was a
greater change in performance from pre to
post for the Usage condition (M = 10.4%)
than for the No Usage condition (M = 3.3%)
(Figure 4). In fact, a follow-up independent t-

g . test comparing differences in change scores
ﬁ (difference between pre and post assessment
% 10% scores) between conditions revealed a
S significant effect, #(56) = 2.74, p < .01.
Z Students in the Usage condition, on average,
5% demonstrated greater positive gains (M =
10.3%, SD = 10.5%) than students in the No
0% Usage condition (M = 3.3%, SD =8.9%)
Usage No Usage (Figure 5).
Condition
* significance at the p <.01 level
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Speak Agent Usage

Speak Agent was able to track activity usage for those who had access to the tool.
However, data was only available for 20 of the 31 Usage Condition students, indicating that
about a third of the sample did not interact with the Speak Agent tool. Students in the Usage
condition spent an average of 234.0 minutes (SD = 146.7 minutes) interacting with the Speak
Agent activities over the course of the Fall term. A Pearson correlation was used to explore
any relationships between students’ performance on the post assessment or pre-post change
scores against the amount of usage time, but no significant effects were observed (p >.05).

Attitudinal Scores

At the end of each assessment, students answered six attitudinal questions to assess
their self-reported enjoyment and ability to learn science and new vocabulary. Mann-Whitney
U tests and Wilcoxon Signed Ranks tests were used to compare differences in attitudinal
responses between conditions and changes between pre and post assessment, but no
significant effects were found. Figures 6 - 8 illustrate the distribution of responses for all six
attitudinal items for both pre and post assessment. For both pre and post, the majority of
students reported to “like” or “love” learning about science and new vocabulary (Figure 6),
being “good” or “very good” at learning science and new words (Figure 7), and finding it
“easy” or “very easy” to learn science and new words (Figure 8). Because students reported
high interests and ability to learn science and new vocabulary at the beginning of the study,
there was not a lot of room for improvement and their perceived abilities remained stable
across the Fall term.

Figure 6. 2nd Grade Student Ratings for “How Much You Like
Learning Science & New Words?” for Fall Term
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Figure 7. 2nd Grade Student Ratings for “How Good You Are at
Learning Science & New Words?” for Fall Term
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Assessment Scores

The 2nd grade Spring 2018 assessment consisted of 19 questions, with a total value of
51 points. A total of eight students were unable to complete both the pre and post
assessments. For every item on the assessment, at least one participant was able to achieve
the maximum point value, indicating that all questions were answerable for the targeted
audience. A total of 29 second graders were in the Open Usage condition, while 28 second
graders were in the Guided Usage condition.

On the pre assessment, average assessment score was 58.5% (SD = 14.4%, Range:
27.0% - 88.0% points). An independent t-test was used to compare pre assessment scores
between conditions (Open Usage vs. Guided Usage). No significant differences were found, p
> .05, suggesting that students in the Open Usage condition (M = 59.8%, SD = 14.4%, 95%
CIl: 54.3% - 65.3%) had a comparable understanding of the targeted vocabulary at the start of
the Spring term as the students from the Guided Usage condition (M = 59.3%, SD = 13.7%,
95% CI. 52.9% - 65.8%). On the post assessment, average assessment score was 73.8%
(SD =13.2%, Range: 37.0% - 94.0%). A two-way ANOVA was used to examine the effects of
condition (Usage vs. No Usage) and assessment period (pre vs. post) on vocabulary
performance. A significant main effect for assessment period was found, F(1,47) =75.4, p<.
01, np2 = .62, with students (across conditions) scoring significantly higher on the post
assessment (M =74.8%, SE = .02, 95% CI:70.9% - 78.6%) than on the pre assessment (M =
59.5%, SE = .02, 95% CI: 55.4% -

63.7%) (Figure 9). However, there Figure 9. Average 2nd Grade Spring
were no significant differences Assessment Scores
between Open Usage and Guided 100%

Usage conditions, or interactions

between Condition x Assessment

period. This would suggest, that 75%
overall improvement from pre to post
assessment was similar between
conditions. This was further
demonstrated in the follow-up
independent t-test comparing
differences in change scores 25%
(difference between pre and post
assessment scores) between
conditions. No significant effects were
found, as average change scores was
comparable between the two groups. Therefore,

50%

Avg % Correct

0%
Pre Post

* significance at the p < .01 level
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students in both the Open Usage and Guided Usage conditions experienced significant
improvements on the Speak Agent assessment, but this was not influenced by the type of
interaction they had with the learning tool.

Speak Agent Usage

In the Spring term, students in the Open Usage condition spent an average of 116.6
minutes (SD = 55.8 minutes), while students in the Guided Usage condition spent an average
of 179.6 minutes (SD = 60.4 minutes) interacting with the Speak Agent tool. An independent
t-test was used to compare usage times between the Open Usage and Guided Usage
participants, and a significant difference was observed, #55) = 4.09, p < .01. Students in the
Guided Usage condition spent significantly more time using Speak Agent compared to their
peers in the Open Usage condition. However, follow-up Pearson correlations between
performances on the post assessment scores or change scores with usage time did not
reveal any significant relationships. This indicates that students’ performance on the post
assessment or overall improvement was not directly related to how much time they spent
using Speak Agent.

Attitudinal Scores

Once again, attitudinal measures were assessed on the pre and post assessments to
gauge students’ self-reported competency and interest in learning science and new
vocabulary. Wilcoxon Signed Ranks tests were used to compare differences in attitudinal
responses between pre and post assessment, but no significant effects were found. Mann-
Whitney U tests were used to explore differences in change scores on the attitudinal
questions between conditions, and significant effects were found for the questions “How
much do you like learning science,” U = 286.5, p < .05, and “How good are you at learning
science,” U = 228.5, p < .05. For both items, students in the Open Usage condition reported
greater positive changes from pre to post assessment than students from the Guided Usage
condition (Figure 10). Although students in the Open Usage condition may have reported
greater positive changes on these two items, students in the Guided Condition were still fairly
confident in their interest and ability to learn science as their average responses never fell
below a 3 (i.e., “like” or “good”).

Figures 11 - 13 illustrate the distribution of responses for all six attitudinal items for both
pre and post assessment in the Spring term. For both pre and post assessments, the majority
of students reported to “like” or “love” learning about science and new vocabulary (Figure 11),
being “good” or “very good” at learning science and new words (Figure 12), and finding it
“easy” or “very easy” to learn science and new words (Figure 13). Overall, students’ interests
and perceived abilities for learning science and new vocabulary remained fairly stable across
the study.
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Figure 10. Average 2nd Grade Student Ratings for “How Much Do
You Like Learning Science” & “How Good Are You at Learning
Science” on Pre & Post Spring Assessment
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Figure 12. 2nd Grade Student Ratings for “How Good You Are at
Learning Science & New Words?” for Spring Term
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Figure 13. 2nd Grade Student Ratings for “How Easy Is It For
You to Learn Science & New Words?” for Spring Term
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Second Grade Findings

The results of the Speak Agent study demonstrated that, across both Fall and Spring
terms, the Speak Agent tool supported second grade students’ science vocabulary
development. In the first term, only half of the second grade students received access to
Speak Agent, and those with experience interacting with the language-learning activities
showed significantly greater gains on the vocabulary assessment compared to their peers
who did not use Speak Agent. By the Spring term, all students were given access to Speak
Agent and they all showed significant improvement from pre to post assessment.
Furthermore, all students reflected positively on their interests and abilities to learn about
science or new vocabulary terms. Students were confident in their self-assessment from the
beginning of the year and did not change much over the course of the study. However,
students who had access to Speak Agent for the entire academic year did report greater
interest in learning about science by the end of the Spring term.

There were no significant differences between groups in regards to the type of access
they had (Open vs. Guided), but this could have been due to the limited usage exhibited by
both groups. On average, students from both conditions only used the tool for a total of 2-3
hours over the Spring term. This is much less time than the recommended one hour per week
protocol. Furthermore, teachers liked that the Speak Agent tool allowed for more user control
whereby teachers could incorporate different texts and vocabulary into the lessons, but there
was very limited use of the customization feature. Therefore, there was little difference
between conditions in terms of the amount and type of usage, and this seems to be reflected
in the lack of significant differences between conditions in the Spring term. Although, students
from the Guided Usage condition did engage with the Speak Agent tool significantly more
than those from the Open Usage condition, this could have been due to novelty. In the Spring
term, the Guided Usage group was getting access to Speak Agent for the first time, and they
may have been more engaged in the activities than those who already had one previous term
of experience. However, performance on the assessments was not linked to amount of
usage. Even though the two conditions did not have the same amount of Speak Agent
engagement, it seems that just having time with the activities helped to foster vocabulary
development for second graders.
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Third Grade Results

Assessment Scores

The 3rd grade Fall 2017 assessment consisted of 19 questions, with a total value of 57
points. A total of seven students were not able to complete both the pre and post
assessments. For every item on the assessment, at least one participant was able to achieve
the maximum point value, indicating that all questions were answerable for the student
sample. A total of 39 third graders were in the Usage condition, while 38 third graders were in
the No Usage condition.

On the pre assessment, average assessment score was 58.8% (SD = 12.2%, Range:
25.0% - 89.0% points). An independent t-test was used to compare pre assessment scores
between conditions (Usage vs. No Usage). No significant differences were found, p > .05,
suggesting that students in the Usage condition (M = 57.6%, SD = 11.6%, 95% CI. 53.8% -
61.4%) had a comparable understanding of the targeted vocabulary at the start of the Fall
term as the students from the No Usage condition (M = 61.5%, SD = 12.8%, 95% CI. 56.8% -
66.1%). On the post assessment, average assessment score was 64.4% (SD = 13.2%,
Range: 28.0% - 86.0%). A two-way ANOVA was used to examine the effects of condition
(Usage vs. No Usage) and assessment period (pre vs. post) on vocabulary performance.
There was a significant main effect for assessment period, F (1, 68) =13.2, p <.01, np2=.
16, with students (across conditions)
scoring higher on the post Figure 14. Average 3rd Grade
assessment than the pre assessment Assessment Scores for Fall Term
(Figure 14). However, there was no 100%
significant main difference between
conditions or an interaction between
Condition x Assessment period. 75% *
Therefore, student improvement on
the Speak Agent assessment was not
influenced by their use of the Speak
Agent tool. A follow-up independent t-
test comparing differences in changes
scores (difference between pre and 25%
post assessment scores) between
conditions confirmed that there were
no significant differences in change 0%
scores between the Usage and No
Usage conditions (p > .05).

50%

Avg % Correct

Pre Post

Assessment Period
* significance at the p < .01 level
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Speak Agent Usage

Students in the Usage condition spent an average of 133.7 minutes (SD = 62.7
minutes) interacting with the Speak Agent activities over the course of the Fall term. However,
data was only collected from 27 out of the 39 Usage Condition participants. Therefore, about
a third of the sample did not interact with the Speak Agent tool. Pearson correlations were
used to examine any relationships between students’ performance on the post assessment or
pre-post change scores against the amount of usage time, but no significant effects were
observed (p > .05).

Attitudinal Scores

Paired-sample t-tests and Wilcoxon Signed Ranks tests were used to compare
differences in attitudinal responses between conditions and changes between pre and post
assessment. A significant difference was found between pre and post assessment scores for
the item, “How much do you like learning science,” Z = - 2.60, p < .01, indicating that the
median rating on the pre assessment was significantly different from the median rating on the
post assessment. Specifically, there were more students who reported lower ratings on the
post assessment compared to their ratings on the pre assessment. Figure 15 displays the
distribution of responses for the items “How much do you like learning science” and “How
much do you like learning new words.” More students reported to “like” or “love” learning
science on the pre assessment than on the post assessment. There were no other significant

Figure 15. 3rd Grade Student Ratings for “How Much Do You
Like Learning Science & New Words?” for Fall Term
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Figure 16. 3rd Grade Student Ratings for “How Good Are You at
Learning Science & New Words?” for Fall Term
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Figure 17. 3rd Grade Student Ratings for “How Easy Is It For
You to Learn Science & New Words?” for Fall Term
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differences in ratings between pre and post assessments, and there were no significant
differences in rating changes between conditions. Figures 16 & 17 illustrate the distribution of
responses for all other attitudinal items for both pre and post assessment. In general, there
was high agreement across the samples that students believed they were “good” or “very
good” at learning science and new words (Figure 16), and they it was “easy” or “very easy”
for them to learn science and new words (Figure 17).

Assessment Scores

The 3rd grade Spring 2018 assessment consisted of 16 questions, with a total value of
52 points. Only two students were unable to complete both the pre and post assessments.
For every item on the assessment, at least one participant was able to achieve the maximum
point value, indicating that all questions were answerable for the student sample. For the
Spring term, 3rd grade students were divided into three conditions: Guided Usage (n = 24),
Open Usage (n = 36), and No Usage (n = 14).

On the pre assessment, average assessment score was 48.8% (SD = 13.1%, Range:
21.0% - 79.0% points). A one-way ANOVA was used to compare pre assessment scores
between conditions (Open Usage, Guided Usage, & No Usage). No significant differences
were found, p > .05, suggesting that students in all three conditions had comparable
understanding of the targeted
vocabulary at the start of the Spring Figure 18. Average 3rd Grade Spring
term. On the post assessment, average Assessment Scores
assessment score was 61.6% (SD = 100%

13.8%, Range: 33.0% - 94.0%). A two-

way ANOVA was used to examine the

effects of condition (Open Usage, 75%

Guided Usage, & No Usage) and
assessment period (pre vs. post) on
vocabulary performance. A significant
main effect for assessment period was
found, F(1,69) =74.3, p< .01, np2=.
52, with students (across conditions)
scoring significantly higher on the post
assessment (M = 60.6%, SE = .02, 95% 0%

Cl:57.2% - 64.1%) than on the pre Pre Post
assessment (M = 48.7%, SE = .02, 95% * significance at the p < .01 level

Cl: 45.5% - 52.0%) (Figure 18). However, there
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were no significant differences across conditions, or interactions between Condition x
Assessment period. This would suggest, that overall improvement from pre to post
assessment was similar between conditions. This was further supported by the follow-up one-
way ANOVA for differences in average change score (pre to post assessment) across the
three conditions, where no significant effects were observed (p > .05). Students from all
conditions exhibited comparable improvement regardless of their experience with or without
Speak Agent (Figure 19).

Figure 19. Average 3rd Grade Spring Assessment Scores by Condition
100%
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Speak Agent Usage

Students in the Guided Usage condition spent an average of 241.6 minutes (SD = 97.8
minutes) interacting with the Speak Agent activities, while students in the Open Usage
condition spent an average of 203.3 minutes (SD = 133.8 minutes) using the Speak Agent
tool over the course of the Spring term. Usage data was only missing from two students who
were suppose to be in the Guided Usage condition. Pearson correlations were used to
examine any relationships between students’ performance on the post assessment or pre-
post change scores against the amount of usage time, but no significant effects were
observed (p > .05).
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Attitudinal Scores

Paired-sample t-tests and Wilcoxon Signed Ranks tests were used to compare
differences in attitudinal responses between conditions and changes between pre and post
assessment. A significant difference was found between pre and post assessment scores for
the items, “How much do you like learning new words,” Z = - 2.04, p < .05, and “How good
are you at learning new words,” Z=-2.13, p < .05, indicating that the median rating on the
pre assessment was significant different from the median rating on the post assessment for
both these items. For both ratings questions, there were significantly more students who
reported more positive changes: higher self-reported interest and ability to learn new words
on the post assessment. Figure 20 displays the distribution of responses for these two items
on the pre and post assessments. For both items, more students reported “loving” to learn
new worlds and being “very good” at learning new words on the post assessment compared
to the pre assessment.

Figure 20. 3rd Grade Student Ratings for “How Much Do You
Like/How Good Are You at Learning New Words?” for Spring

Term
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There were no significant differences across conditions in terms of changes in ratings
from pre to post assessment for any of the attitudinal measures. Figures 21 and 22 illustrate
the distribution of responses for the remaining four attitudinal items for both pre and post
assessment in the Spring term. For both pre and post assessments, the majority of students
reported to “love” or be “very good” at learning science (Figure 21), and finding it “easy” or
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“very easy” to learn science and new words (Figure 22). Overall, students’ interests and
perceived abilities for learning science remained fairly stable, while their assessment of their
ability to learn new vocabulary improved by the end of the term.

Figure 21. 3rd Grade Student Ratings for “How Much Do You
Like/How Good Are You at Learning Science?” for Spring Term
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Figure 22. 3rd Grade Student Ratings for “How Easy Is It For
You to Learn Science & New Words?” for Spring Term
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Third Grade Findings

The results from the participating third grade classes suggested that there was
vocabulary growth over the academic terms, but change in science vocabulary knowledge
may not be directly related to their use of the Speak Agent tool. For both Fall and Spring
terms, there were overall improvements on the science assessments from pre to post, but
there were no significant differences between usage conditions. Also in the Fall, students
seemed to report lower interests in learning about science by the end of the term. However,
by Spring, students were more interested and believed they were better capable of learning
new vocabulary.

The lack of significant differences between usage conditions could have been due to
the limited and inconsistent use of Speak Agent activities within and between third grade
classes. Originally, the Spring term was only suppose to consist of two conditions: Open
Usage and Guided Usage, but one teacher opted out of using the Speak Agent tool with her
class. This created the No Usage condition that was carried over from the Fall term. Although
it is acceptable to have three comparison groups, the division of the classes resulted in fewer
participants for two of the conditions, and this would have resulted in lower effect size and
power. Additionally, like the second grade classes, there was inconsistent use of Speak Agent
throughout the terms. On average, third grade classes only spent 2 - 3 hours interacting with
the activities over the course of each term, and usage data was only available for about 2/3 of
the student sample. Therefore, limited interactions with Speak Agent across conditions may
have resulted in very similar learning experiences that would not have generated significant
differences between groups.
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Summative Findings

The goal of this quasi-experiment was to study the impact of the Speak Agent language
learning tool on vocabulary growth for second and third grade ESOL students. Speak Agent
utilizes digital games and activities to teach targeted vocabulary. This study worked with
second and third grade science classes from one school district in central Texas. Speak
Agent tailored the digital activities to incorporate the targeted science vocabulary outlined by
the district, which is part of its standard practice. REA developed original assessments to
measure changes in vocabulary comprehension across the academic terms.

At the start of the Fall term, half of the second and third grade classes were given
access to Speak Agent, with the hopes that teachers would incorporate the activities that
complemented each science unit. Teachers were asked to give students at least one hour of
Speak Agent interaction per week. However, usage data revealed that students often fell
short of this expectation. Speak Agent usage was limited and inconsistent within and between
classes. Despite these shortcomings, there were significant effects observed between those
who did and did not have access to Speak Agent. Specifically, second graders who used the
language tool showed a significant improvement on the vocabulary assessment over those
who did not use the tool. However, this effect was limited to just the second grade sample.
There were no statistically significant differences in vocabulary achievement between
conditions within the third grade student population.

In the Spring term, the goal was to give all students access to Speak Agent, but vary
the type of control teachers had over the content. All teachers were given broad guidelines
with suggestions for how to use each activity in conjunction with their unit curriculum, but
teachers in the Open Usage condition were given more opportunities to change or add to the
vocabulary content presented in Speak Agent. However, teachers did not take advantage of
the customization feature, resulting in students from both the Open and Guided Usage
conditions following the same protocol. Teachers reported that while they appreciated having
the option to be in control of the content in Speak Agent, they either did not prefer to make
changes or did not have the time to customize Speak Agent activities. Therefore, the lack of
customization resulted in limited implementation differences between usage conditions. While
there was not a statistically significant difference in third grade assessment change scores
across the three conditions in the Spring term, further research (i.e. greater and more
balanced samples sizes) is needed to either confirm the lack of statistically significant
findings or observe any moderate differences that may emerge between conditions.
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Time and access to adequate technology were the greatest obstacles to successful
implementation of this study. Throughout the study, there were unexpected time and
technology restraints that limited teachers’ and students’ access to the Speak Agent tool,
which changed the intended study design. Before the start of the study, REA worked with the
school district to select schools and classes that would have regular access to technology
(i.e., computers, laptops, or tablets) so that students would be able to consistently use the
Speak Agent tool throughout the academic terms. However, in follow-up interviews with
teachers, it was revealed that not all classes had consistent access. For instance, some
classes only had a few computers that had to be shared by all students in a single class. This
limited each student’s time with Speak Agent, as well as burdened the teachers with keeping
track of who did or did not had a turn with the devices. Other classes had devices available,
but they would constantly fail or prevent students from logging in to the tool. It is possible that
some of the Speak Agent usage time for individual students was not accounted for
throughout the study because when devices failed, students would share with their peers or
do group activities with their teachers, and these usage periods would not be recorded for the
individual users.

Additionally, teachers noted that providing time for science activities is a great challenge
district-wide. For second and third grade, teachers and students are focused on preparing for
reading and math standardized assessments. Science then becomes a lesser priority as
there is just not enough time to integrate science activities into their schedules. Thus, it
seemed to be a challenge for most classes to provide at least one hour of usage per week,
which resulted in overall limited usage of the Speak Agent tool across the academic terms.
Future in-school implementations should consider more controls to ensure consistent
technology availability to support usage and to better understand the impact of the tool on
student academic development.

Another potential issue was that the participating teachers all had different curriculum
goals or leaning objectives that may or may not have matched up with the content in Speak
Agent. REA and Speak Agent used the district curriculum pacing guides and instructional
focus documents to develop the activities and assessments for the study. However,
interviews with teachers revealed that they were not obligated to follow those documents
strictly; they had more freedom to create their own curriculum by utilizing resources they
found elsewhere. Many teachers did utilize the district-approved curriculum resource (i.e.,
STEMScopes) that was suppose to align with the district instructional documents, but most
teachers believed that the Speak Agent vocabulary and science content was much more
advanced than the content in the district resources. This encouraged some teachers to
explore more advanced science lessons, and even use the Speak Agent content as a guide
for developing curriculum lessons for their classes. This may have resulted in greater

SPEAK AGENT ROCKMAN ET AL SUMMARY REPORT 26



variabilities in science lessons across classes, which is a potential confound for measuring
change and growth in the student sample. However, teachers acknowledged that the
assessments aligned with the Speak Agent curriculum, and for classes that did try to utilize
the tool consistently, it was a good measure for assessing learning and comprehension of the
challenging science material presented through Speak Agent.

For this study, researchers also tried to obtain science assessment results for second
and third graders from measures implemented by the district. The school district had
scheduled recurrent curriculum-based assessments to capture students’ science
comprehension. However, implementation of these assessments was not uniform across
schools or classes, and many teachers did not report results throughout the academic year.
Thus, REA was unable to obtain enough data to track progress or correlate Speak Agent
usage and performance on the vocabulary assessment with student performance on the
district science assessments.

At the end of each term, a sample of teachers (n = 2 - 6 teachers) provided feedback on
their experiences in the study and their observed impacts of the Speak Agent tool.

Implementation

Teachers explained that it was a struggle at first to learn how to implement the tool and
understand how the activities fit in with their science lessons. For teachers who had access to
Speak Agent for two academic terms, they became more confident in their interactions with
the activities and supporting student use. However, most teachers did not engage in
customizing the activities because it was too difficult or they could not figure out how to tailor
the activities. Teachers wished there was more support and exploration time during on-
boarding so that they could better familiarize themselves with all the different functions and
understand how to incorporate the activities with different lessons. Although teachers liked
the idea of having more control over digital resources and customizing activities to fit the
needs of their classes, very few individuals actually wanted to utilize this function. As one
teacher explains,

“Teachers are really busy, and there’s not a lot of time for customization. Teachers
want materials that are already organized and ready to use: they want to know exactly
what each activity/lesson will cover. Don’t give teachers too much freedom, we don’t
do well with too much freedom; we go rogue!”

Therefore, customization features should be offered only to those who have had more
extensive experience working with Speak Agent, feel confident enough to play around with
technology, and actually want to make changes to the activities.
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Positive Student Impacts

Teachers reported observing many positive effects of using the Speak Agent tool with
second and third graders. Teachers liked that the Speak Agent tool focused on individual
students’ needs and helped teachers assess where students struggled and thrived. Multiple
teachers explained that their students represent a broad spectrum of abilities, and Speak
Agent can be used by all.

“For the ‘higher learners,” [Speak Agent] allows them to get through lessons quicker
and process it quicker. | was able to spend more time helping the ‘slower learners’...
There’s not enough time to cover everything from STEMScopes, Speak Agent fits in
well to give students more time to review the content.”

“For students who are behind academically or struggle with technology, they don’t
want to play when you mention Speak Agent because they find it too hard. But once
they start playing, they get really engaged, and don’t want to stop!”

Speak Agent is also an engaging way for students to review science content. As one
teacher explains, students do not have a lot of opportunity to use technology with science
curriculum. Most of their interactions/activities on devices involve reading or math lessons.
Speak Agent presents new opportunities for students to engage with technology, and it
helped them learn difficult concepts.

“It's fun for kids. They don’t see it as work; they see it as a game, but they are still
learning...It helps with the long units: to break it up and use Speak Agent to review
[content]. They would rather review on Speak Agent than listen to me review in class”

“l find that anything with technology [is engaging]. This generation of children is so
technology driven, it helps them [to learn].”

Most teachers believed that the Speak Agent content was very challenging for their
second and third grade students. One teacher recommended using Speak Agent with higher
grades (fourth & fifth graders) because they focused more on science content than the lower
grades. However, teachers liked that the tool challenged students and introduced them to
more complex concepts. They observed students engaging in more science content, asking
questions about challenging topics, and wanting to look up additional information on their own
time. Students would create their own experiments (e.g., model volcanos) based on content
introduced in Speak Agent, or they would go to the library to find additional information about
a concept discussed through the activities. Students also seemed to remember information
from Speak Agent and apply it to class lessons and discussions. One teacher said she was
pleasantly surprised by her students’ performances on the district’s curriculum-based
assessments. She believed that the assessment would be too difficult, and her students
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would not know a lot of the information. However, her students performed better than she had
anticipated because they had seen a lot of the content through the Speak Agent tool.

“They get excited [in class]....'This is from the game!’”

Thus, teachers liked using the Speak Agent tool because it encouraged students to
think more critically, presented challenging yet engaging content, and inspired greater
interests in science.

Another important learning outcome of using Speak Agent was that the tool supported
English language development for ESOL students. Teachers reported that majority of their
students were ESOL students, with a broad range of reading skills. There were many
students who struggled to read passages in English, and they tended to find Speak Agent
activities with long passages intimidating. However, teachers used the activities as reading
exercises to encourage children to develop their reading comprehension skills. Teachers
have noticed that students have become more confident in their use of the Speak Agent tool,
and they had great senses of pride when they did complete activities.

“They’re not as scared as they were in the first semester...[scared of] getting kicked
out, not progressing, not knowing the words...they are more confident [now]. | noticed
a difference in them and their confidence.”

“They are learning and sharing, telling stories and facts. As a bilingual teacher, that is
one of our [objectives], to have them practice the language with each other, especially
regarding scientific content.”

“They liked the reading and had meaningful conversations on what they were reading.”

Future In-Class Use

Teachers are interested in using the Speak Agent tool with future classes, but they felt
they needed more support in order to make usage most impactful. Teachers felt that it was
overwhelming and challenging to receive a new digital tool without a lot of guidance. They
wanted more instructions or assistance to understand how the tool can be most effectively
applied to the science curriculum. They can also see this as a tool better suited for older
elementary grades. If they were to continue to use Speak Agent with second and third
graders, the tool would have to be customized for younger students with reduced/easier
content and reading passages.

Students really enjoyed doing the group activities and having a Speak Agent
representative come and do a demonstration. Teachers would love to have more
opportunities to engage the class as a group, but they wanted more guidance on how to
initiate and oversee such activities. They did not feel confident in their abilities to run the
group activities on their own or customize activities to fit their needs. They also did not know
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how to use the teacher controls to monitor student progress, and they felt they needed more
assistance.

Teachers also acknowledged that it was difficult to sustain consistent digital learning
activities in second and third grade because of time and technology restraints. Classes have
a lot of other priorities that take precedence, leading to limited usage of the Speak Agent tool.
Teachers believed that the tool is a great resource that has challenged and supported
language development, but there was not enough time or available technology to ensure
consistent use and growth. They hope to have better technology support in future years.

Although there were limitations and challenges encountered throughout the study, the
overall results were still positive. ESOL second and third grade students developed a
significantly better understanding of science vocabulary terms over the academic year. They
enjoyed using the Speak Agent tool and became more confident and interested in learning
science and unfamiliar vocabulary. Teachers found the Speak Agent tool and guides to be
useful for helping to shape science curriculum.

Future implementations of the Speak Agent tool should focus on establishing consistent
usage by teachers and students to further support the positive learning and attitudinal gains
observed in this study.

To support future in-school use, Speak Agent could provide more support for teachers
at the onset of implementation in the form of guided demonstrations, suggested coordination
between class lessons and Speak Agent activities, and more exploration time. Teachers want
to develop a better understanding of how to use the tool to support student learning.

Future usage could also extend to students of different grades or for different subject
areas. Teachers see a lot of potential for using the tool to help older students prepare for
science standardized tests, but they did not consider the possibilities of syncing the tool with
other subjects.Teachers may not have realized that this is a tool that can be customized to
teach content and language in all subject matters. Perhaps usage would have improved if the
tool was synced with reading or math curriculum that were a higher priority in second and
third grade.
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Appendix A

Sample of Second Grade Fall 2017 Assessment
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Appendix B

Sample of Second Grade Spring 2018 Assessment
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Beeh Bt LBl e | Bees et LBeE e
SATRLLITE oo ATas MOON L— R L e . -
O 0000 o0on0a0o
A o ohjoct = wpace That v made wp of gas St grves . ' R prgEEvImy $0 ~et mave or de oy thng
44 bt ot et .iva-& these are EXTERNAL charactertatics of (3 How good ore you ot L How good are you ot
e I
. Whith of these are anamples of GROWTH? Wearning seience? learning new words?
Com FED F The santence Saacrias SROW e Corcia ALL Yhan apply proogl Mo ' oo_ =
- o) (W (v (=~ \Z)\ )\
A Atres ale ~J \ /\ o/ | NN N
gere vEs Moty  Govme  Seol Spaey .N....l..l.u-l.l.!a
A reck bracks mto many paces ¥ES N b -~ — . — (e
Streng  frewn  Round  Mengry 0 0o Diw @ Ly ks
C A b badamas o busr s NO J
[ Wiere ond more pecple YES N
. B True or Folie? g Mow casy i M for you %o | Mow ety i3 1Y for you %o
Coce m & monkry. Which of thase sertences descrides aahne “ L 1AX learn siwnce? L L
Coce's BEMAVYIORY o —— — o~ -
Cuale orly ONE sastonse AESTING « bt ¢ vem 400 poung v¥rng e rase TP A LCIARTICIACS)
A Ve wae bors = Jomeory C ble e brown, P o VS — - o u ." p..". “ "u b" -" "
B Mo gwings from trees & He has 4 rol LOW i whan w4 TER VA0S CONONSES. e raise 0O 000l o0 o0 o0

.
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Appendix C

Sample of Third Grade Fall 2017 Assessment

A ode

- Sefect The corrett word % 1l in coch blonk
LANDSLICRS VIBRATIONS TARTHQUAKES
. e omall and faa? movements from b a0
wde or back-end-forth

L) ore sudden and viclent shahings of the ground

ore lorge of soil ond rock that

i!c’-‘!t eep serfoce

. Fll i the blasks with the correct words

A Thssapiiwe s

-l ~) [ o e terom
P o heemwers
[water —— onarele  low

. Select the correct word % £l I cach blonk

AL PUSH

A Tommtryngtomove hebex | I trywng %o mowe the b
AWAY from hom. e s wng TOWARDS ham. e o wang

- Lobel $e layers of e Torth
e st o MANTIE SN

==

Trwe o Folse?
For oach satonce. cocie T o FALSE
BRBAEY o e ey e g e Tes s
ATTER o sonry Wiy St o vum e s o

BRAVITY o o Farve St pulin b gt Semards anch s ws L

Ranges whan Thare Y ay PRAVTTY
Crca vty PR

WRISMT cooe

. B

NASS TExTuRe

Whah sioles ave waed 1o meanwre TEWERATLRE?
vl s et gy

Conat  Forword  Cown  Foasos  Fivehat  Copper

A GEOLOGLSY in someone who shadics
Cove vty 20

. Which of the Mellowing e NATURAL SESOUSICES)

Crom ALL ™t gy

Iwb!no

ALY

types

Owcie ALL ™t gty

RAGNETISM  NASS

FRICTION

X in Lqutn

lﬂ&

Which of Bese ore P tures wh the matching

of FORCLS? e

A

Crvia ML S ey

. Which of the following are typas of ENEROY?

LIGMT WEIGHT  MEAT  SOUND MEOUANICAL Mo

Wihich of ¥ere ore LANDFORMS)

Torce force SPACE BOCES MANTS ANTNALS Veleys Boizage
.- N - I
" ' '
Which #em s Selett e corrett mord 1o TH i ooch blerk i Y
[xan the bex t
. WAGNETLC? . ...ﬂ..w“..& ol . How much de you b How b @ you the
5 only MR e = the eosion EVArCRATION M TG CONEANAATION learmng soence? . >
- (€ o 3) 1 show the Whan LIGUTI changes te 645, # i coled [P | |
by .ﬂ Srection of FRICTION ENTE ATESATE N I TE ATEST
When ¢ 645 CAonges W LIQUID  w coled =) ,./| A.r.,..... =/ |\~ \—, ,,y:,..., \/
ek of we YT ut S en Wwe | Gee S e Geen
P R & ey Bges oy el
-~
>] [ § 5 ol [ i gl i
- R e ornng science? earna e s ?
. Select the correct word 1o fill in coch blark (o) (W[ (=~ \~) q.c OI.
N\ o Gt
ROoe ATTaACY TECOMWOSE arrel u P -t vy u u
h 5|0 o0ocC
Wihan CRAANISMS brash dows, Thay 0 0 0O B -
Whan LANCFORMS Lrosn Soms. They
g Mowcasy i M for pou %o | g Mow cady i3 1Y for you N
Drvwr arvons (9 00 &) o the banes 10 haw whah way the lears siwnce’ bwrn s o da?
magrerts mive when o S~ N ST AOEN
A magrets ATTRACT b e 400 (@) () (%) (=)|(%)(¥)(2)(=,
c o c 2 mEme Z|EEEE
. 0 0D 0 e ey e
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Appendix D

Sample of Third Grade Spring 2018 Assessment

1 AN o The path thet on ohjoct = spoce hebes
ormand oreher ob Jact " pece.

T Aen Yo mokx @ crcie oround orether sbject.
S ANen ® 10 3pe n om o

Lad

. Swlect e orveit werd to (8 o sach bld

FROGLETY oS 06 TAUPOLE

‘SRR R S S M S S —

This chart shoms the
of ¢ freg

Write ¥he correct word that descrbes coch pctre
BEVaLVED MEIUED  MECDITATIO Delve

€ Thia plont

?1.' * &
” . "

- Tree o Pales?
Por omh pmstusne s TS o P800
Tho S04 et e RANTH, et Ak
A T " fue
T S w4 e LRt
" e

.‘ Select the correct word fo fill n sach blank
ATHER POLAR ATMOSHERE DESERT

A The 5 the or et surrounds the Eorth
ond e made up of & mucture of goess
v - e of Tha ar Than

worrounds W Eorth of ¢ place for @ short hme. [} mchedes
Pmud by Chonsl Covar Tampgarctare wend and precipstion

. Select e corvect ward to 10 = aach Blanh
FALTION STRUCTURL

4 The dtow & o body I o bent
LY L e T e e L
- oy ot ey
. Which of tha Fallowng are types of PRECTPITATION?
Orcla AL *e wn

RAIN  SNOW  DUST  MAIL  WIND  SUEET AT

. What are haie satruments caed % measure’ Drow beca
corvactng e pletures of Fhe matruments wth what they

——anre

tol1Y

PECIPITATION  camicTion MAME TRC TEMPERATIGE
NORTM

. Drow Bnet commacting the pichures with e corvect
descro~ons

A COnmLNL TY As BCOSYSTEM )ggg

. Circle ¥he pchure hat i3 he correct crawer
Carcln aridy ONE

Whach picture shows the sy with The mest QLOVD COVER?

Select the correct word to fill in sach Slank:

SOLAR SYSTEM ROTATION PLANET

A RARTM s the ¥

B The = the SUN ond off the
5 te That mive areund it

from the AN

. Sclect the correct ward %o Fll In The bionk
SuRvIve REPROOUNE PERISH ADAPT

A Whan on annal hos figures out how 10 survive g new place,
" has learmed Yo

t T w 1o have affaprng.

Yo o 10 Contrnst B bve o ewat

”~ . "

» ) "

. WhCh (hart is an cximgle of & FOO0D CHAD
Ohaih e 50X 1T rmat 14 your armmar Onldy chach OME b

O - we— o
0 e-o-¥..
0 = —-§-&

Drow lees connecPng The descrptons Mo The wattheg

e
A growp of sedler orgonams thet com
P Ll i B ahd PROTECTION
Defond onead! from harm VIVERSITY
Lote of Sif farencas among bwng wecIEs
rgrvimg

A METECROLOGIST is somene who shudies
Cwwe oy 2

METEORS e 83 WEATHER ANIVALS

» . -
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