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Abstract

Teaching is delicate, complicated, and demanding work, and especially beginning teachers set forth their difficulties in preparing and
implementing mathematics instruction. It is important to ensure the quality of beginning mathematics teachers’ instruction above a
consistent level because such affirmation justifies the national policy on teacher education as well as the individual efforts of preservice
teachers in South Korea. The current study collected mathematics lessons of the two beginning teachers who graduated from the same
teacher training institute and worked at the same high school. The findings reported what features their lessons have with regard to
the learning environment, engaging students in learning, deepening student learning, and using representations of the edTPA in order
to identify what can or cannot be expected in their mathematics instruction. The instruction of the one teacher was assessed middle or
more than middle scores throughout the rubrics, but the other one had lower scores. Based on these findings, this study suggested the
implications for teacher education in ways of improving the quality of instruction of beginning mathematics teachers.
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Seyte n& ol Z7ste] w&HIF A &4 0 7 Hefohe Al stoll 2FALEE A 7 WSS L F 5L, tigtolA
of| B WAL 55 AAJSHH, W&ol A WARRFA F-S Bkl Tt o] 2{ 3t A|A| Lol A Lyt £ uARES “(BHdE0l) 48
o] 7y, Ya), XS o|afet, - 48HH 0 2 - Abalslal ge| A 0 2 A4S s Asks 52T} B £ (Ministry of Education, 2015,
p.3)E 715 $ A== 8 £ S AT AS 2= 0] NCTM (2000)°] L NRC (2001)7F AH|RbshH= 7HS A 3F 291 428} 4=
Aol Qtohe Hieh dui/d-Gottt. 1] i 428 WA ANF A ARl £4S AFYsh=A] o = 48 49 FE Hrbohs &

T=2 449 4 tHe.g, Boston, 2012; Hill et al., 2008; Sawada et al., 2002).
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Table 1. Topics and dates of recordings.

Year Ms. Choi Mr. Park
Ist e Derivatives of exponential and logarithmic functions o Graph inequalities
® One lesson (July 15, 2016) @ One lesson (June 20, 2016)
® One post-meeting (July 15, 2016) ® One post-meeting (June 20, 2016)
2nd e Relationships between a sphere and a plane intersection and making justifications e The first fundamental theorem of calculus
o Five pre-meetings (April 5, 13, 19, May 12, 24,2017) o Three pre-meetings (May 31, June 9, 15,2017)
@ Three lessons (May 26, 29 & 30,2017) ® Two lessons (June 21 & 22,2017)
e One post-meeting (May 30, 2017) ® One post-meeting (June 22, 2017)
3rd e Relationships between linear and quadratic equations and linear functions o Discrete random variables and its probability distribution
e Four pre-meetings (March 20, 27, April 3, 11) e Five pre-meetings (May 1, 15, 30, June 5, 14, 2018)
® Two lessons (April 16 & 17,2018) ® One lesson (June 20, 2018)
® One post-meeting (April 17,2018) ® One post-meeting (June 20, 2018)
A = 2
2y 57
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Table 2. edTPA scores of the two teachers.

Rubric Ms. Choi M. Park

Ist Year 2nd Year 3rd Year Ist Year 2nd Year 3rd Year
Learning environment 3 4 4 2 3 3
Engaging students in learning 3 4 3 2 1 2
Deepening student learning 3 4 4 2 1 2
Using representations 3 4 4 1 1 2
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Table 3. Comparison of Ms. Choi and Mr. Park’s instruction.

Rubric Ms. Choi Mr. Park

® Respected students and maintained close relationships with ~ ® Respected students and maintained close relationships with
them them

® Provided a challenging learning environment that offered @ Provided a positive leaming environment where students
opportunities to develop students’ ideas freely asked teacher questions and had mutual respect

® Was not enough to help students understand what the task is

e Offered hints on a critical part of the task, and, thus, it limited
their conceptual understanding

o Superficially mentioned concepts which students learned in
the previous lesson

Leaming environment

® Helped students have conceptual understanding

Engaging students in £ o Designed the tasks based on students’ prior knowledge

o Had iteractions with students productively and elicited
students’ ideas.

e Developed students’ conceptual understanding of the
relationship between mathematical concepts

e Did not elicit students’ ideas
o Offered superficial questions
o Consistently evaluated whether their work was correct or not

Deepening student learning

® Used tables superficially without connecting the meaning of
mathematical concept

© Did not use representations for students’ conceptual
understanding

Using representations o Used graphs to help students have conceptual understanding
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Appendix

Appendix 1. Learning environment (SCALE, 2015, p. 24).

How does the candidate demonstrate a respectful learning environment that supports students’ engagement in learning?

Level 1 Level 2 Level 3 Level 4 Level 5
The clip(s) reveal evidence The candidate demonstrates The candidate demonstrates The candidate demonstrates The candidate demonstrates
of disrespectful interactions respect for students. rapport with and respect for rapport with and respect for rapport with and respect for
between teacher and students. students. students.
students or between
students.
OR AND AND AND AND

Candidate allows
disruptive behavior to
interfere with student
leaming.

Candidate provides a
learning environment that
serves primarily to control
student behavior, and
minimally supports the
learning goals.

Candidate provides a
positive, low-risk learning
environment that reveals
mutual respect among
students.

Candidate provides a
challenging learning
environment that promotes
mutual respect among
students.

Candidate provides a
challenging learning
environment that provides
opportunities to express
varied perspectives and
promotes mutual respect
among students.
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Appendix 2. Engaging students in learning (SCALE, 2015, p. 25).

How does the candidate actively engage students in developing conceptual understanding, procedural fluency,

AND/OR mathematical reasoning and/or problem-solving skills?

Level 1 Level 2 Level 3 Level 4 Level 5
Students are participating | Students are participating | Students are engaged in | Students are engaged in | Students are engaged in
in tasks that are vaguely or | in learning tasks focusing | learning tasks that address | learning tasks that develop | leaming tasks thatdeepenand
superficially related to the | primarily on mathematical | understanding of understanding of extend their understanding of
central focus. procedures with little | emathematical concepts, » mathematical concepts, » mathematical concepts,
attention to understanding | e procedures, AND * procedures, AND * procedures, AND

of

» mathematical concepts
OR

» mathematical reasoning
and/or problem-solving
skills.

* mathematical reasoning
and/or problem-solving
skills.

* mathematical reasoning
and/or problem-solving
skills.

 mathematical reasoning
and/or problem-solving
skills.

There is little or no
evidence that the candidate
links students’ prior
academic learning or

Candidate makes vague or
superficial links between
prior academic learning
and new learning.

Candidate links prior
academic learning to new
leaming.

Candidate links prior
academic learning AND
personal, cultural, or
community assets to new

Candidate prompts students
to link prior academic
learning AND personal,
cultural, or community

personal, cultural, or learning. assets to new learning.
community assets with
new learning,
Appendix 3. Deepening student learning (SCALE, 2015, p. 26).
How does the candidate elicit responses to promote thinking and to develop conceptual understanding, procedural fluency,
AND mathematical reasoning and/or problem-solving skills?
Level 1 Level 2 Level 3 Level 4 Level 5
Candidate does most of | Candidate primarily asks Candidate elicits student Candidate elicits and builds Candidate facilitates
the talking and students surface-level questions and responses related to on students’ responses to interactions among students
provide few responses. evaluates student responses understanding develop understanding of so they can evaluate their
OR as correct or incorrect.  mathematical concepts, + mathematical concepts, own abilities to understand
Candidate responses « procedures, OR * procedures, AND and apply
include significant » mathematical reasoning » mathematical reasoning » mathematical concepts,
content inaccuracies and/or problem-solving and/or problem-solving * procedures, AND

that will lead to student
misunderstandings.

skills.

skills.

» mathematical reasoning
and/or problem-solving
skills.

Appendix 4. Subject-specific pedagogy: Using representations (SCALE, 2015, p. 27).

How does the candidate use representations to develop students’ understanding of mathematical concepts and procedures?

Level 1 Level 2 Level 3 Level 4 Level 5
Candidate stays focused Candidate makes vague Candidate uses Candidate provides Level 4 plus: Candidate
on facts or procedures or superficial use of representations in opportunities for students | facilitates interactions
with little or no attention representations to help ways that help students to use representations among students so
to mathematical concepts. | students understand understand mathematical in ways that deepen they can evaluate
OR mathematical concepts concepts and procedures. student understanding of their own abilities to
Candidate uses and procedures. mathematical concepts use representations to
mathematically and procedures. represent and understand
inappropriate mathematical concepts
representations or uses and procedures.
representations in ways
that will lead to student
misunderstandings.
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