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Use the diagram below to answer the question that follows.

Water 60 meters

A S
o100 meters———|

Beach

A lifeguard sitting on a beach at point A sees a swimmer in distress at point B. The
lifeguard can run at a rate of 3 meters per second and can swim at a rate of 1.5
meters per second. To minimize the amount of time it takes to reach the swimmer, how
far along the beach should the lifeguard run before entering the water?

A. 40 meters B. 65 meters

C. 73 meters D. 100 meters

TExES 7-128hd 43, &4 AA(ETE)

First read the stimulus (a learning expectation from the statewide curriculum).
Use the student expectation below from the Texas Essential Knowledge and Skills
(TEKS) to answer the questions that follow.
The student uses characteristics of the quadratic parent function to sketch the

related graphs and makes connections between the y:ax2+bx+c and the

Y= a(:c—h)2+k symbolic representations of quadratic functions.
Now you are prepared to respond to the first of the two questions associaed with this
stimulus. The first question tests knowledge of Mathematics 7-12 Competency 020: The
teacher understands how children learn mathematics and plans, organizes and
implements instruction using knowledge of students, subject matter and statewide
curriculum (Texas Essential Knowledge and Skills [TEKS]).
1. Which of the following algebraic techniques will students need to know to

symbolically convert a quadratic function of the form y:ax2+b:c+c into the form
y=alz—h)*+k ?

A. Solving systms of equations B. Completing the square

C. Solving quadratic equations D. Simplifying polynomial expressions
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1. UTeach Curriculum Overview

Step 1: Inquiry
Approaches to Teaching

Step 2: Inquiry-Based Knowing and Learning in
Lesson Design Mathematics and Science

Classroom Interactions

Project-Based Instruction

Research Methods

Preliminary Portfolio

Functions and Modeling

Apprentice Teaching

"
=
=
B
E
o
a=
=
i)
=
°
c
L]
Y
=
o
(5]
“
c
(=]
]
=
=
g
o
@
a

Final Portfolio

Certification

¥ Z& : UTeach (UT Austin)

Step 1 Inquiry Approaches to Teaching

Step 2 Inquiry-Based Lesson Design, are taught by master teachers—mnon-tenured
clinical faculty with exemplary secondary classroom teaching experience who work
closely with students as they develop inquiry-based lessons using research-based

curricula and materials.

Knowing and Learning in Mathematics and Science explores the implications of
learning theories on individual learning and social (classroom) learning, and within
the context of larger social justice issues.

Classroom Interactions provides theoretical and practical frameworks for analyzing
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different instructional activities, focusing on content development through various
classroom interactions.

Project-Based Instruction focuses on problem- and project-based curricula and
processes. Students develop project-based instructional units and plan, implement, and
analyze three-day problem-based teaching experiences in high school classrooms.
Perspectives on Science and Mathematics is taught by faculty in the history or
philosophy of science or mathematics. This course promotes an understanding that
science is a dynamic human endeavor that has been shaped by practical needs, social
conflicts, and individual personalities. Students prepare lesson plans incorporating
historical science and mathematics content.

Research Methods is a lab course taught by a team of science and mathematics
faculty. This course focuses on students’ understanding of how scientists develop new
knowledge. Students design, implement, and document four independent research
inquiries.

Functions and Modeling, required only for mathematics majors, is taught by a
mathematics faculty member with working knowledge of secondary mathematics
curricula, grade-level expectations, and how math curriculum extends to the college
level. This course emphasizes mathematical content knowledge and connections, as

well as lab applications of mathematics topics.
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2. UTeach Programs (2016)

State University Program
Alabama University of Alabama at Birmingham UABTeach
Arizona Northern Arizona University NAUTeach

University 9f Arkansas UAteach
at Fayetteville
Arkansas . .
University of Arkansas at Little Rock UALRTeach
University of Central Arkansas UCA STEMTeach
University of California, Berkeley Cal Teach Berkeley
California
University of California, Irvine UCI Cal Teach
o T
University of Colorado, Boulder CUTeach
Colorado — ¢ Cal
t
University o 'Co orado, UCCS Teach
Colorado Springs
District of . . .
Columbia George Washington University GWTeach
Florida Institute of Technology Florida Tech UTeach
Florida International University FIUTeach
Florida
Florida State University FSU-Teach
University of Florida UFTeach
Columbus State University UTeach Columbus
Georgia Kennesaw State University OwlTeach
University of West Georgia UTeach West Georgia
Idaho Boise State University IDoTeach
Kansas University of Kansas UKanTeach
Morehead State University MSUTeach
Kentucky
Western Kentucky University SKyTeach
Louisiana State University GeauxTeach
Louisiana
Louisiana Tech University UTeachTech
Towson University Towson UTeach
Maryland
University of Maryland Terrapin Teachers
University of Massachusetts, Boston UTeach Boston
Massachusetts

University of Massachusetts, Lowell

UTeach UMASS Lowell
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State University Program
Nevada University of Nevada, Reno Nevada UTeach
Ohio Cleveland State University CSUteach
Oklahoma Oklahoma State University OSUTeach
Drexel University DragonsTEACH
Pennsylvania
Temple University TUteach
Middle Tennessee State University MTeach
iversity of T
Tennessee University of Tennessee, UTC STEM Education
Chattanooga
University of Tennessee, Knoxville VolsTeach
University of Houston teachHOUSTON
University of North Texas Teach North Texas
University of Texas, Arlington UTeach Arlington
University of Texas, Austin UTeach
University of Texas, Dallas UTeach Dallas
Texas
University of Texas, Brownsville UTeach Brownsville
University of Texas, Pan American UTeach Pan American
University of Texas, Rio Grande Valley UTeach Rio Grande
Valley
University of Texas, Tyler UTeach Tyler
Virginia Old Dominion University MonarchTeach
West Virginia West Virginia University WVUteach
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<Abstract>

Comparison of Mathematics Teacher Education
Programs between Korea and Texas State in the

United States

- Focused on the UTeach

secondary STEM teacher preparation program -

Park Eun-Young
(Supervised by Professor Lee, Kyung-Eon)

Department of Mathematics Education
Graduate School of Education

Jeju National University

For the secondary students in Korea, while their academic achievements in
Mathematics are high, their interests are low. Thus the Integrated education, that is
STEAM(Science, Technology, Engineering, Arts, and Mathematics) education, has
been emphasized to solve this issue in Korea. One of the most important elements in
STEAM education is to train the excellent teachers. Also The United States has
already enhanced the STEM(Science, Technology, Engineering, and Mathematics)
education especially running the STEM teacher preparation program called UTeach
began in Texas State. Hence this study is comparing Mathematics teacher education
programs in Korea and the United States to find the implication from STEM teacher
preparation program to develop the STEAM education in Korea.

To achieve the purpose of this study, the research problems of the study have
been established.

First, What is the difference of Mathematics Teacher Education Programs between
Korea and the United States?
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Second, What is the difference of the general Mathematics Teacher Education
Program comparing to STEM teacher preparation program?

Third, what is the implication from STEM teacher preparation program to develop
the STEAM education in Korea?

As a result of this study, the differences of Mathematics Teacher Education
Programs between Korea and the United States are as follows.

First, the process of the admission to the teacher education program in the United
States is different from that of Korea. Second, the entry barriers are different in the
degree of difficulty. Third, the portion of field experiences in the United States is
larger than in Korea and its management is organized. Fourth, for the teaching
profession curriculum, while it is theoretical in Korea, it is practical and including
the current situations of education in the United States. Fifth, though the teacher
certification of Korea does not have any limitation in periods, that of the United

States needs a renewal for its term of validity.

The features of UTeach compared to the general Mathematics Teacher Education
Programs in the United States are the following. First, UTeach admits the entrance
of students in any fields other than STEM. Second, it includes more expert
Mathematics education courses. Third, integrated STEM courses are mandatory to
pass UTeach. Fourth, it emphasizes the field experience course strictly. Fifth, it has

the thorough student management system.

To develop the STEAM education in Korea, the implications from STEM teacher
preparation program are as follows. First, Mathematics teacher education program in
Korea needs to be more focused on the field experiences not on the theories of
education. Second, it requires including STEAM education. Third, it needs to be

more flexible in operation.

The suggestions that based on the results obtained in this study are the following.
First, a complex study is required considering the different social backgrounds in
Korea and the United States more than the simple comparison. Second, it needs the
practical preparations such as STEAM education curriculum, STEAM education
experts to make STEAM education a regular course of Mathematics teacher education

program.
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