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aslall (s JalSy et aie :(STEM) ciludaly iy dutiglly L slgiSilly aglall ada -
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Mgl i€l aladin) culyilis 2, Hlalia A —o
Joydall aahaall e a3 8y8leial) lusll et =
Ayl bl e p Al Saas alus lShl-a

padaiilly A8l ey (o3l ¢ palal) Candl Callid an g giaall Julas-
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CS ola G cdalally daesSall dpadlell A)¥) Al ujlae b aidaily 25l 303,
&b 2017/4 &) adailly Al padae A Je el el SB el
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Ayl Sljladll Ay e Cagigl) a8 lahal Al (2017) Gleda dul)y cdon
Ayl 5yl Clysiay eiley (STEM) aie s & gl dlspdl 6 aglall alad
elre e die o Auhall Copaily gl pad ) Al sl dae s deaiadds aleall
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s LER) 3 Al Adlaa g Ll (40) (o dushll dipe i €35 .58 (46) (o (1355 (53 AN 0
AT 5 (A at (A ]y Aailia Laalaa) (fic sena () Auball e Crandy cdpaaill Akl
At & (STEM) adail ) 5 asms duhall m0l cijelals L(STEM) aie dail (38,
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aslall s Al eal lg) Chlgasi G ADMall Cajped cdngd (Hormel, Storrs, Wiest,

20

www.manaraa.com



Auhall o3a cide ((STEM) st acal sV oLl cilgags by clasas agilil cilgagis
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b Y Gaalall Coall 4l (e 32al5 de sama (g Ayl dipe G35 5y (25) e 030

i saolad¥l e Al o3 il Clily . ae b 5palll Alablae Gajlae saa)

21

www.manaraa.com



J (e 53l Aaial Baagll ey aay Al die die KA Ja Sleas (STEM)

-

LAaal)
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o3 \gin) Al dmgiall i 4y Aie Caal) o iy Al L Auaiadd) 4 5<IY)
Ol sl Bba ) aliall iy Lete Qi dagy AaaS mhlia Candl lgalien (f 2nsh Ll
Allall (338 iy bl o gl claly yedia) dpaed) cV L) (e Al e IS5 s
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dilalus 8 dyaglat illailae D) (e Al siall Ay ylally alid) 5 Gdlls Aalaa s lales (139) o
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STEM Education Definition
STEM education is an approach to teaching and learning that integrates the
content and skills of science, technology, engineering, and mathematics.
STEM Standards of Practice guide STEM instruction by defining the
combination of behaviors, integrated with STEM content, which is expected
of a proficient STEM student. These behaviors include engagement in
inquiry, logical reasoning, collaboration, and investigation. The goal of
STEM education is to prepare students for post-secondary study and the 21°

century workforce.
Maryland State STEM Standards of Practice

1. Learn and Apply Rigorous Science, Technology, Engineering,
and Mathematics Content
STEM proficient students will learn and apply rigorous content within
science, technology, engineering, and mathematics disciplines to answer
complex questions, to investigate global issues, and to develop solutions

for challenges and real world problems.
A. Demonstrate an understanding of science, technology,

engineering, and mathematics content.
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B. Apply science, technology, engineering, or mathematics

content to answer complex questions, to investigate global

Issues, and to develop solutions for challenges and real

world problems.

2. Integrate Science, Technology, Engineering, and Mathematics

Content
STEM proficient students will integrate content from science,
technology, engineering, and mathematics disciplines as appropriate to
answer complex questions, to investigate global issues, and to develop

solutions for challenges and real world problems.

A. Analyze interdisciplinary connections that exist within
science, technology, engineering, and mathematics
disciplines and other disciplines.

B. Apply integrated science, technology, engineering, mathematics
content, and other content as appropriate to answer complex
questions, to investigate global issues, and to develop solutions for

challenges and real world problems.
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3.

Interpret and Communicate Information from Science,
Technology, Engineering, and Mathematics

STEM proficient students will interpret and communicate information
from science, technology, engineering, and mathematics to answer
complex questions, to investigate global issues, and to develop

solutions for challenges and real world problems.

A. ldentify, analyze, and synthesize appropriate science, technology,
engineering, and mathematics information (text, visual, audio, etc.).

B. Apply appropriate domain-specific vocabulary when
communicating science, technology, engineering, and
mathematics content.

C. Engage in critical reading and writing of technical information.

D. Evaluate and integrate multiple sources of information (e.g.:
quantitative data, video and multimedia) presented in diverse
formats.

E. Develop an evidence-based opinion or argument.

F. Communicate effectively and precisely with others.

71

www.manaraa.com



4. Engage in Inquiry
STEM proficient students will engage in inquiry to investigate global

Issues, challenges, and real world problems.

A. Ask questions to identify and define global issues,
challenges, and real world problems.
B. Conduct research to refine questions and develop new questions.
5. Engage in Logical Reasoning
STEM proficient students will engage in logical reasoning to answer
complex questions, to investigate global issues, and to develop solutions

for challenges and real world problems.

A. Engage in critical thinking.

B. Evaluate, select, and apply appropriate systematic approaches
(scientific and engineering practices, engineering design process,
and/or mathematical practices).

C. Apply science, technology, engineering, and mathematics
content to construct creative and innovative ideas.

D. Analyze the impact of global issues and real world problems at

the local, state, national, and international levels.
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6. Collaborate asa STEM Team
STEM proficient students will collaborate as a STEM team to answer
complex questions, to investigate global issues, and to develop solutions

for challenges and real world problems.

A. ldentify, analyze, and perform a STEM specific subject matter
expert (SME) role.

B. Share ideas and work effectively with a STEM focused
multidisciplinary team to achieve a common goal.

C. Listen and be receptive to ideas of others.

D. Analyze career opportunities that exist in a variety of STEM
fields relevant to the STEM focused multidisciplinary team’s
goal.

7. Apply Technology Strategically
STEM proficient students will apply technology appropriately to answer
complex questions, to investigate global issues, and to develop solutions

for challenges and real world problems.

A. ldentify and understand technologies needed to develop solutions
to problems or construct answers to complex questions.

B. Analyze the limits, risks, and impacts of technology.
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C. Engage in responsible/ethical use of technology.

D. Improve or create new technologies that extend human capability.
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Abstract
Alyousef, Ibrahim Mohammad kair. Analytical Study of Developed Physics Books
Content of Secondary Stage in the light of STEM Approach Criteria. Master Thesis,
Yarmouk University, 2018. (Supervisor: Dr. Amal Malkawi).

This study aims at investigating the extent of including STEM approach criteria in
the content of developed physics books in Jordan. The population of the study consisted of
developed physics books for two grades- The first secondary and the second secondary
grades- which are started to be taught from the beginning of the academic year 2017/2018.
The sample of the present study had been chosen randomly. It consisted of the first four
sections from both developed physics books for first and second secondary classes.

The researcher used the analytical and descriptive method to achieve the goals of
the present study by using the analysis tool. It included 30 indicators which are within 7
main domains. A group of referees checked the validity of the tool. The researcher checked
the stability of the study's tool by using Holsti Formula and calculates the stability of the
analysers by using Kapa Formula. Then, the researcher calculated frequencies and averages.
The results of the study indicate that there was a decline in the embedding level of STEM
approach criteria in the developed books for secondary in Jordan. The percentage of
embedding of STEM approach was 36% which was equal for both developed physics
books. While there was a difference in embedding percentage of both books in the tool's
domains. “Apply Technology Strategically” was (2%), which is the least percentage of
embedding in the developed physics book for first secondary class. “Collaborate asa STEM
Team” was (65%), that is the highest percentage of embedding in the same book. The

percentage of “Engage in Inquiry” was (2%), which is the least one of embedding in the
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developed physics book for second secondary class. While the highest percentage was
(61%) for the domain “Collaborate as a STEM Team” in the same book.

Based on the results of this study, the researcher recommends rewriting physics
books for secondary in Jordan to involve STEM approach criteria, and developing curricula
for both science and math for all levels according to STEM approach criteria, and convening

training courses for teachers to define STEM approach for them.

Key Words: STEM education, STEM Approach, STEM Criteria, Physics

books, Content Analyses, Jordanian Curricullum.
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