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INTRODUCTION DATA

The Sheltered Instructional Protocol (SIOP) is a teaching model STUDENT SU RVEY RESPONSES FORMAT'VE ASSESSMENT PERFORMANCE

composed of 30 features that help address the specific needs of Eng-

lish as a second language (ESL) students and English language learn- I _ _
ELLS) in the cl Ech 9 Voot. & Short. 2008). I _ e - : With Treatment Without Treatment Percent Change
ers ( . s) in the classroom (Echevarria, Vogt, ort, )- n | am able to explain or express myself 15.2% Pretreatment  48.5 Desian Unit 9% 0% 150
American public schools, the number of students who speak a prima- to 3 peer about STEM [_‘ s S esign ©nits ° ° °
. . . . . e o e L ; HPF i 0 0 _A0,
ry language other than English has increased dramatically in recent P 3.2% Posttreatment ©4.5% Building Uﬂff; 85 ;6 89 ;6 4;1
: 11: : Overa 89 84 5
years. In 2014, approximately 7.2 million students were either for- When having an issue with content, R ‘_ Note. (N=33) 0 b 6
eign born, or had parents who were born outside of the U.S. (United material or directions, | will ask a peer 30.3% Dictibitmmeit /4%
States Census Bureau, 2014). Many of these students have devel- for hel i
oped conversational English skills, however without English being " or elp. 16.1% Po :
spoken at home these ELLs are at a disadvantage for learning aca- E When having an issue with content, I ‘ C l_ ASS RO O M O B S E RVATI o N S
demic English that 1s required for academic success. Studies have @ ) . . ) e 7
. . . ] material or directions, | will ask the 15.2%
shown that when implemented in schools with ESL or non-ESL stu- & - structor for hel B
: INSTrUcCtor ror nelip.
d.ents, SI.OP students shown more gcademlc growth (Short, Echevar- > P ES% WITH LANGUAGE | WITHOUT LANGUAGE | WITH LANGUAGE | WITHOUT LANGUAGE
ria, & Richards-Tutor, 2011) (Collins, 2009). - OBJECTIVE OBJECTIVE OBJECTIVE OBJECTIVE
& T T————— Percent of students... | TALKING ACROSS THE ROOM SPEAKING IN A LOUD VOICE
| am very confident in my abilitiesto  |6.1% Pre ' Design Phase 2% 1% 5o 2%
learn STEM. 12.9% Posttreatment 7 Build Phase 10% 12% 9% 0%
Percent of students... NOT INVOLVED IN CLASS DISCUSSIONS WHO ASK PEERS FOR HELP
LOCATION & PARTICIPANTS Deson Phoe
| plan to continue to learn and/or take Build Phase 0% 10% 299% 25%
another elective class in STEM. Percent of students... | HOLDING OFF TOPIC CONVERSATIONS WHO ASK INSTRUCTOR FOR HELP
This study was implemented in two sections of a 9"™-12" grade Intro- Percent of Student Responces Design Phase 40% 27% 12% 26%
duction to Engineering Technologies, at Washington Township High Build Phase A47% 32% 18% 10%
School in Sewell, NJ (N=33). The participants’ academic levels Disagree Neutral Agree Note. (N=33)
ranged from special education to advanced placement students. Note. (N=33, N=31)
Three participants speak a language other than English at home.

CONCLUSION

RESEARCH QUESTIONS METHODOLOGY

When language objectives were clearly defined, students’ perception of the content material was 1m-
pacted. Student performance on assessments increased an average of five percent and language objec-
tives had a more profound effect on achievement during traditional units, such as design, compared to
hands-on, building units.

Topic Question: What effect does implementing “Feature 2: Setting
Language Objectives” of the Lesson Preparation component of SI-
OP in a technology education environment have on students’
achievement?

Sub question 1: In what ways does clearly defining language ob-
jectives impact students’ mastery of content material in a technolo-
gy education class?

Sub question 2: In what ways does clearly defining language ob-
jectives impact student engagement with peers in a technology ed-
ucation class?

Sub question 3: How does increasing technical vocabulary im-
pact student confidence in science, technology, engineering and
mathematics?

This classroom research project had
the instructor implement a design unit
with language objectives followed by
a building unit without language ob-
jectives, and then a design until with-
out language objectives followed by a
building unit with language objec-
tives. Data was collected on student
academic achievement, student inter-
actions, student confidence, and stu-

Language objectives also had an impact on student engagement with peers. During the design phase,
students were 74.4% more likely to seek help from their peers, and students were more likely to be en-
gaged 1n class discussions compared to the unit without language objectives.

By setting language objectives and increasing technical language, students became more confident in
their abilities to learn STEM™* concepts. Initially only 57.6% of students i1dentified as being confident in
their abilities to learn, but, posttreatment, the number increase to 74.2%. By setting language objectives
dent interested using classroom obser- during the design phase, students participated in more techniques for learning, and became more confi-
vations, formal interviews, student dent in their abilities to learn new information. However, there was no data that showed correlation be-
journals, student surveys, and formal STUDENTS WORKING IN GROUPS tween increasing technical language and student interest in pursuing further opportunities in science,
technology, engineering and mathematics. As a result of this project, I plan on continuing to implement
language objectives during design phases to increase student engagement and academic achievement.

Sub question 4: How does increasing technical vocabulary im- assessments.
pact student interest in pursuing further opportunities in science,
technology, engineering and mathematics?
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*STEM stands for Science, Technology, Engineering and Mathematics



