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student’s skills, content knowledge, and literacy in STEM fields. Students will also be
exposed to ethical and professional responsibilities in engineering decision-making.
Students will work collaboratively during a combination of inquiry-, problem-, project- and
challenge-based educational experiences. Students experience unique applications of
probability, statistics and technical writing by learning from visiting speakers and university
presentations.

(4) Students are encouraged to participate in extended learning experiences such as career and
technical student organizations and other leadership or extracurricular organizations.

(5) Statements that contain the work “including” reference content that must be mastered,
while those containing the phrase “such as” are intended as possible illustrative examples.

(c) Knowledge and Skills.

(1) Employability skills. The student researches and exhibits employability skills as required by
STEM business and industry. The student is expected to:

(A) create a professional electronic portfolio, including a two-to-four-year individual career
plan of study, resume, cover letter, awards, commendations, and thank you letters;

(B) examine self-assessment of interest, abilities, priorities and family responsibilities
affecting college and career choice; and

(C) discuss ethical issues related to engineering and technology and document ethical
decisions in submitted projects.

(2) STEM process standards. The student distinguishes the influence of science, engineering,
and technology on society. The student is expected to:

(A) assess the impact probability and statistics can have on society and the environment
using new technologies, including impacts that were not anticipated;

(B) relate the impact of past and current data analysis research on scientific thought,

Approved for use beginning: 2023-2024 Page 2



Texas Prefreshman Engineering Program (TexPREP) I11: e Fh
Probability/Statistics and Technical Writing

(D) apply ethical decision making and standards of professionalism when working alone and
when collaborating with others.

(4) STEM process standards. The student applies STEM principles and reasoning to solve
problems. The student is expected to:

(A) gather evidence and data systematically to support arguments, findings, or lines of
reasoning;

(B) apply mathematical and computational thinking to identify patterns in data sets, use
statistical analysis to analyze and represent data, and to support explanations and
arguments;

(C) support or modify claims with evidence based on the results of scientific inquiry;

(D) implement the engineering design process to develop engineering solutions in global,
economic, environmental, and societal context;

(E) describe and model solutions using systems thinking tools such as graphs, connection
circles, causal loop diagrams, and stock/flow maps; and

(F) evaluate sources for quality of content, validity, credibility, and relevance.

(5) Probability and statistics. The student explores probability and statistics concepts, models,
methodology, and applications. The student is expected to:

(A) collect, organize, and evaluate data;

(B) apply basic probability theory, including counting procedures, addition rule,
multiplication rule, and independence;

(C) differentiate between probability models, including binomial, exponential, and hormal;

(D) analyze descriptive statistics, including tables and charts, measures of center, and
measures of spread,;

(E) analyze analytical statistics, including confidence intervals for means and proportions,
test of hypothesis for means and proportions, and simple regression;

(F) construct and analyze arguments based on data analysis, using logic, reasoning, and
problem-solving techniques; and

(G) assess numerical data using statistical software.

(6) STEM technical writing. The student practices the elements of engineering and scientific
writing. The student is expected to:
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(A) use informal, standard, and technical language appropriately to effectively record lab
data and data analysis reports;

(B) organize ideas in writing to ensure coherence, logical progression, and support ideas;

(C) collect, analyze, document, and report research clearly, concisely, logically, and
ethically;

(D) attribute sources with proper citation as determined by the American Psychological
Association (APA) Publication Manual;

(E) apply technical information and knowledge in documents to communicate evidence-
based research in a chronological order;

(F) produce clear, persuasive, and efficient technical reports using word processing
software and graphic techniques; and

(G) report results of statistical studies to a particular audience, including selecting an
appropriate presentation format, creating graphical data displays, and interpreting
results in terms of the question studied.

Recommended Resources and Materials:

Resources include:

e Volunteer guest speakers with STEM backgrounds
e Materials for prototypes, such as regular household items, alligator clips, binder clips, copy
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“Useful Websites for Teachers”, American Statistical Association, accessed March 1, 2023,
https://www.amstat.org/education/useful-websites-for-teachers.
“My NASA data”, NASA, accessed March 1, 2023, https://mynasadata.larc.nasa.gov/.

“High School Statistics & Probability”, PBS Learning Media, accessed March 1, 2023,
https://klrn.pbslearningmedia.org/subjects/mathematics/high-school-statistics--probability/.

Recommended Course Activities:

Course activities may include:

e Career awareness seminars: Students research and make connections between STEM careers
such as mathematician, data analyst, and software engineer, and the academic content covered.

e Speaker Series: Unique speaker events meant to connect students with diverse professionals in
STEM fields are held.

e Research Lab Tours: Students visit research labs on campus aligned with the content covered in
class, allowing students to make the connection between academic content and its application
to research.

e Research symposium and prototype design presentations: After students evaluate their
working/physical model prototype, they present their results to other teams and discuss
possible modifications that can be made to improve their design. The research symposium
occurs at the end of the course, and students present their research to multiple stakeholders.
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e Physical Science: Grades 6-12

e Physical Science: Grades 8-12

e Physics/Mathematics: Grades 7-12

e Physics/Mathematics: Grades 8-12

e Science: Grades 7-12

e Science: Grades 8-12

e Science, Technology, Engineering, and Mathematics: Grades 6-12

e Secondary Industrial Arts (Grades 6-12)

e Secondary Industrial Technology (Grades 6-12)

e Secondary Physics (Grades 6-12)

e Secondary Science (Grades 6-12)

e Secondary Science, Composite (Grades 6-12)

e Master Mathematics Teacher (Grades 8-12)

e Mathematics: Grades 7-12

e Mathematics: Grades 8-12

e Secondary Mathematics: Grades 6-12

e Principles of Applied Engineering, Grades 9-12

= Scientific Research and Design, Grades 9-12

e Computer Science: (8-12)

e Technology Applications: Early Childhood-Grade 12

e Technology Applications: Grades 8-12

e English Language Arts and Reading: Grades 7-12

e English Language Arts and Reading: Grades 8-12

e *Junior High School (Grades 9-10 only, High School, Secondary, Grades 6-12, or Grades 9-12:
English Language Arts, Composite

*Certification required to teach TexPREP Ill STEM technical writing component only

Additional information:

There is no required training for TexPREP IlI- Probability Statistics and Technical Writing.
However, it is strongly recommended that each site develop its own professional development
schedule to preview curriculum and instructional strategies with teachers. Curriculum
documentation files are available upon request. Periodic opportunities for curriculum review
and general preparation may be offered by the UTSA TexPREP program curriculum and
professional development team. There is no cost associated with this professional development.
Additionally, recorded professional development units will be readily made available to TexPREP
to teachers. Curriculum documents and recordings may be requested by emailing

prep@utsa.edu.
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