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Measuring Understanding of the

Measuring Math & Science Learning Engineering Design Process

Average Math Milestones Score

Rasch Measurement Theory to explore the psychometric properties
of engineering design process (EDP) items. Rasch Model-data fit
analyses are used to evaluate the quality of the variable map as an
accurate representation of the construct (i.e., the degree to which
invariant measurement is achieved).
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Observation Interpretation

NRC (2001)
Assessment What knowledge

The Course: Semester-long course for Middle / _ \
School (6-8 grade) technology and engineering Research Questions
classes emphasizing data-driven design and
advanced manufacturina.

and skills are
actually being
employed when
students answer a
question?

1. What is the effect of participation in STEM-ID
courses on student learning related to engineering
“Besion design, science, and mathematics?

Process

Measu"“g Non-Cogmtlve Skills Construct modeling (CM; Wilson, 2005)

Contextualized Math/Science 2. What is the effect of participation in STEM-ID

Challenges Integration

courses on students’ attainment of 215t Century Evidence-centered design (ECD;

Critical Skills? Almond, Steinberg, & Mislevy, 2002).

Components Setting Cognitive Interpersonal
%ﬁ%}l@f Mﬁ’:{%}cﬁ;g Learning Orientation (a = 0.90) Teamwork & Communication (a =0.90)

Participants: 1,200 students from two middle Problem Solving (a = 0.88) Leadership & Collaboration (a =0.89)

Collboaive schools in grades 6 through 8. Model-data fit statistics indicated generally good fit to the
Data collection time period: Fall 2015 & Spring model for students and items
2016 Survey Constructs Significant differences observed among individual students

and items at both time points
Differences between grade levels and schools were
significant at post test

Engineering Design Process

Cognitive Engagement (a =0.91) Anxiety in Math (a =0.87)

\) 1. Engineer?ng Des.ign Proce?'s Asseslsme“t: Behavioral Engagement (a =0.84) Anxiety in Science (a =0.88)
Understand » 54 multiple-choice scenario-based items Emotional Engage. in Tech. (0 =0.90) Interest in Math (a =0.90)

Design Requirements & Goals

Backeround Research * |tems aligned to one or more stages in the Emotional Engage. in Math (0 =0.93)  Interest in Science (a =0.88)

Pre Variable Map Post Variable Map

Customer Needs

EDP Emotional Engage. in Sci. (0 =0.92)  Intention to Persist (a = 0.86)
Ideate e |tems a”gned to Georgia Performance Self-Efficacy in Academics (a =0.88) STEM Relevance (a =0.91)

| ket to Cammnieae 7 Standards for engineering Self-Efficacy for Practices (o = 0.88)  Value of STEM Integration (a = 0.80)
< = 2. State Math & Science Achievement Data:
: N Milestone
| — UI;]{“SP::‘{’:E:EO«H ” 3. Non-Cognitive Skill Survey: 100 items, Likert-
type

Prototype & Test

Detailed Techniecal Drawings
Mathematical and Computer Models
Build Physical Model
Requirement Tests

Communicate your Solution
Share Your Solution
Justify Your Design Using Collected Data
Provide Design Process Documentation




