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functions and relations to analyze, model, and solve problems......... 249
COMPETENCY 16.0 FOUNDATIONS OF CALCULUS ..........cccoiiiiis 255
Skill 16.1 Relates topics in middle school mathematics to the concept of limit

IN SEQUENCES ANA SEIES .....uueiiii et e e e e aanns 255
Skill 16.2 Relates the concept of average rate of change to the slope of the

secant line and instantaneous rate of change to the slope of the
tANGENT IINE ... 256



Skill 16.3

Skill 16.4

Relates topics in middle school mathematics to the area under a

Demonstrates an understanding of the use of calculus concepts to
answer questions about rates of change, areas, volumes, and
properties of functions and their graphs ...........cccccoieiiiiiiiiiiiin. 264

COMPETENCY 17.0 MEASUREMENT ........oooiiiiiii e 268

Skill 17.1

Skill 17.2

Skill 17.3

Skill 17.4

Skill 17.5

Selects and uses appropriate units of measurement (e.g.,

temperature, money, mass, weight, area, capacity, density,

percents, speed, acceleration) to quantify, compare, and

communicate information ... 268

Develops, justifies, and uses conversions within measurement
SY S BIMS . 270

Applies dimensional analysis to derive units and formulas in a
variety of situations (e.g., rates of change of one variable with
respect to another) and to find and evaluate solutions to problems

Describes the precision of measurement and the effects of error on
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Applies the Pythagorean theorem, proportional reasoning, and right
triangle trigonometry to solve measurement problems...................... 274

COMPETENCY 18.0 GEOMETRIC RELATIONSHIPS AND AXIOMATIC

Skill 18.1

Skill 18.2

Skill 18.3

Skill 18.4

Skill 18.5

STRUCTURE ... 277

Understands concepts and properties of points, lines, planes,
angles, lengths, and distances ............ccooooiiiiiiii 277

Analyzes and applies the properties of parallel and perpendicular
NS et aa s 279

Uses the properties of congruent triangles to explore geometric
relationships and prove theorems ...........ccoooiiiiiiiiiiiii e, 281

Describes and justifies geometric constructions made using a
compass and straight edge and other appropriate technologies ....... 283

Applies knowledge of the axiomatic structure of Euclidean
geometry to justify and prove theorems...........ccccciiiiiiiiiiiiice. 286



COMPETENCY 19.0 TWO AND THREE-DIMENSIONAL FIGURES .................... 287

Skill 19.1 Uses and understands the development of formulas to find lengths,
perimeters, areas, and volumes of basic geometric figures............... 287

Skill 19.2 Applies relationships among similar figures, scale, and proportion
and analyzes how changes in scale affect area and volume
MEASUMEIMENTS ...t e e e e e et e e e e e e e e eeeennnanns 290

Skill 19.3 Uses a variety of representations (e.g., numeric, verbal, graphic,
symbolic) to analyze and solve problems involving two- and three-
dimensional figures such as circles, triangles, polygons, cylinders,
Prisms, and SPREIES .........ouvueiiiee e 293

Skill 19.4 Analyzes the relationship among three-dimensional figures and
related two dimensional representations (e.g., projections, cross-
sections, nets) and uses these representations to solve problems ...294

COMPETENCY 20.0 TRANSFORMATIONAL GEOMETRY ........coooiiiiiiiiiiieeennns 295

Skill 20.1 Describes and justifies geometric constructions made using a
reflection device and other appropriate technologies ........................ 295

Skill 20.2 Uses translations, reflections, glide-reflections, and rotations to
demonstrate congruence and to explore the symmetries of figures.

.......................................................................................................... 296
Skill 20.3 Uses dilations (expansions and contractions) to illustrate similar

figures and proportionality ...........ccooooiiiiiiieee 297
Skill 20.4 Uses symmetry to describe tessellations and shows how they can

be used to illustrate geometric concepts, properties, and

FelatioNSNIPS ..o 298

Skill 20.5 Applies concepts and properties of slope, midpoint, parallelism, and
distance in the coordinate plane to explore properties of geometric
figures and solve problems...........cooooiiiiiiii 299

Skill 20.6 Applies transformations in the coordinate plane............................... 304

Skill 20.7 Uses the unit circle in the coordinate plane to explore properties of
trigonometric fuNCLONS ........coooiiiiiie e 305



COMPETENCY 21.0 GRAPHICAL TECHNIQUES ............ccooiiiiieeeceee 306

Skill 21.1 Organizes and displays data in a variety of formats (e.g., tables,

frequency distributions, stem-and-leaf plots, box-and-whisker plots,

histograms, pie charts). ... 306
Skill 21.2 Applies concepts of center, spread, shape, and skewness to

describe a data distribution..............oi 309
Skill 21.3 Supports arguments, makes predictions, and draws conclusions

using summary statistics and graphs to analyze and interpret one-

variable data..........ooo 310
Skill 21.4 Demonstrates an understanding of measures of central tendency

(e.g., mean, median, mode) and dispersion (e.g., range,

interquartile range, variance, standard deviation).............cccccccuuenn... 312
Skill 21.5 Analyzes connections among concepts of center and spread, data

clusters and gaps, data outliers, and measures of central tendency
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Skill 21.6 Calculates and interprets percentiles and quartiles............................ 313
COMPETENCY 22.0 PROBABILITY .....ouiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiieeeenenennennnsnnnnennnnnes 315
Skill 22.1 Explores concepts of probability through data collection,

experiments, and simulations .............ccoocee i, 315
Skill 22.2 Uses the concepts and principles of probability to describe the

outcome of simple and compound events ..............ccceeeeeeiiiiieeeeeennnn. 315
Skill 22.3 Generates, simulates, and uses probability models to represent a

SIUALION . 318
Skill 22.4 Determines probabilities by constructing sample spaces to model

SHHUALIONS. .o 318
Skill 22.5 Solves a variety of probability problems using combinations,

permutations, and geometric probability (i.e., probability as the ratio

OFf tWO @r€aS)... i e 320
Skill 22.6 Uses the binomial, geometric, and normal distributions to solve

ProBIEMIS ... 325



COMPETENCY 23.0 PROBABILITY RELATIONSHIPS ..o, 328

Skill 23.1

Skill 23.2

Skill 23.3

Skill 23.4

Skill 23.5

Applies knowledge of designing, conducting, analyzing, and
interpreting statistical experiments to investigate real-world
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Demonstrates an understanding of random samples, sample
statistics, and the relationship between sample size and confidence
INEEIVAIS ... 329

Applies knowledge of the use of probability to make observations
and draw conclusions from single variable data and to describe the
level of confidence in the conclusion ..., 330

Makes inferences about a population using binomial, normal, and
geometric distribULIONS...........uuiiiiii e 332

Demonstrates an understanding of the use of techniques such as
scatter plots, regression lines, correlation coefficients, and residual
analysis to explore bivariate data and to make and evaluate

PrediClioNS .......coiii e 332

COMPETENCY 24.0 REASONING AND PROBLEM SOLVING ..............ccccceeenn. 333

Skill 24.1

Skill 24.2

Skill 24.3

Skill 24.4

Skill 24.5

Skill 24.6

Skill 24.7

Demonstrates an understanding of proof, including indirect proof, in
MAthEMALICS ... 333

Applies correct mathematical reasoning to derive valid conclusions
from a set of Premises. ... 333

Demonstrates an understanding of the use of inductive reasoning
to make conjectures and deductive methods to evaluate the validity
Of CONJECIUIES ... 336

Applies knowledge of the use of formal and informal reasoning to
explore, investigate, and justify mathematical ideas............c............. 339

Recognizes that a mathematical problem can be solved in a variety
of ways and selects an appropriate strategy for a given problem...... 339

Evaluates the reasonableness of a solution to a given problem........ 340
Applies content knowledge to develop a mathematical model of a

real-world situation and analyzes and evaluates how well the model
represents the situation ..., 341



Skill 24.8

Demonstrates an understanding of estimation and evaluates its
APPIOPHAtE USES ... i 341

COMPETENCY 25.0 MATHEMATICAL CONNECTIONS ..., 342

Skill 25.1

Skill 25.2

Skill 25.3

Skill 25.4

Skill 25.5

Skill 25.6

Skill 25.7

Recognizes and uses multiple representations of a mathematical
concept (e.g., a point and its coordinates, the area of circle as a
quadratic function in r, probability as the ratio of two areas).............. 342

Uses mathematics to model and solve problems in other
disciplines, such as art, music, science, social science, and
DUSINESS. ... 342

Expresses mathematical statements using developmentally
appropriate language, standard English, mathematical language,
and symbolic mathematics. ..........cccooeeviiiiii i, 343

Communicates mathematical ideas using a variety of
representations (e.g., numeric, verbal, graphic, pictorial, symbolic,
[o70] g 11 =1 (=) PP PP PR 345

Demonstrates an understanding of the use of visual media such as
graphs, tables, diagrams, and animations to communicate
mathematical information. ...........ccccco i 345

Uses the language of mathematics as a precise means of
expressing mathematical ideas. ... 345

Understands the structural properties common to the mathematical
AISCIPINES ... e 345

COMPETENCY 26.0 DEVELOPMENT OF SKILLS.............cccooiiiiie 346

Skill 26.1

Skill 26.2

Skill 26.3

Skill 26.4

Applies theories and principles of learning mathematics to plan
appropriate instructional activities for all students. ............................ 346

Understands how students differ in their approaches to learning
mathematics with regards to diversity...........ccccooeeiiiiiiiiieeii e, 346

Uses students' prior mathematical knowledge to build conceptual
links to new knowledge and plans instruction that builds on
students' strengths and addresses students' needs. ...............co........ 347

Understands how learning may be assisted through the use of
mathematics manipulatives and technological tools.......................... 348



Skill 26.5

Skill 26.6

Skill 26.7

Understands how to motivate students and actively engage them in

the learning process by using a variety of interesting, challenging,

and worthwhile mathematical tasks in individual, small-group, and
large-group SettiNgsS. ...coovvei i 349

Understands how to provide instruction along a continuum from
concrete to abstract. ..o 349

Recognizes the implications of current trends and research in
mathematics and mathematics education. .................coooooiiiiiiiinnnnn. 350

COMPETENCY 27.0 INSTRUCTION ... 351

Skill 27.1

Skill 27.2

Skill 27.3

Skill 27.4

Skill 27.5

Skill 27.6

Skill 27.7

Skill 27.8

Demonstrates an understanding of a variety of instructional
methods, tools, and tasks that promote students' ability to do
mathematics described inthe TEKS.........cccooviiiiiiiiiiiiee 351

Understands planning strategies for developing mathematical
instruction as a discipline of interconnected concepts and
(O] e Te=To LU =T T 351

Develops clear learning goals to plan, deliver, assess, and
reevaluate instruction based onthe TEKS. ..........ccccooiiiiiiiiiiiiiiinnn. 352

Understands procedures for developing instruction that establishes
transitions between concrete, symbolic, and abstract
representations of mathematical knowledge. .................. 352

Applies knowledge of a variety of instructional delivery methods,
such as individual, structured small-group, and large-group formats.

Understands how to create a learning environment that provides all
students, including English Language Learners, with opportunities
to develop and improve mathematical s and procedures .................. 353

Demonstrates an understanding of a variety of questioning
strategies to encourage mathematical discourse and to help
students analyze and evaluate their mathematical thinking............... 353

Understands how technological tools and manipulatives can be
used appropriately to assist students in developing,
comprehending, and applying mathematical concepts. ..................... 353



Skill 27.9 Understands how to relate mathematics to students' lives and a
variety of careers and professions.............cuceeeiiiiieiiiiiiiicee e, 353

COMPETENCY 28.0 ASSESSMENT ... 354

Skill 28.1 Demonstrates an understanding of the purpose, characteristics,
and uses of various assessments in mathematics, including
formative and summative assessments.............ccccei 354

Skill 28.2 Understands how to select and develop assessments that are
consistent with what is taught and how it is taught. ........................... 354

Skill 28.3 Demonstrates an understanding of how to develop a variety of
assessments and scoring procedures consisting of worthwhile
tasks that assess mathematical understanding, common
misconceptions, and error patterns. ..........cooooveiiiiieeiiie e, 354

Skill 28.4 Understands how to evaluate a variety of assessment methods and
materials for reliability, validity, absence of bias, clarity of language,
and appropriateness of mathematical level. ...................cccoevinnnnnnnnn. 354

Skill 28.5 Understands the relationship between assessment and instruction
and knows how to evaluate assessment results to design, monitor,
and modify instruction to improve mathematical learning for all

students, including English Language Learners. ................oovvvveeeeneee. 354
Sample Test: Mathematics ... 357
Answer Key: Mathematics ... 364
Rigor Table: MathematiCs ... 365
Rationales with Sample Questions: Mathematics............................ 366
DOMAIN lll. SOCIAL STUDIES
COMPETENCY 29.0 HISTORY ...t e 383

Skill 29.1 Understands traditional historical points of reference in the history
of Texas, the United States, and the world..............cccccviiiiiiiiiiiinnnee. 383

Skill 29.2 Analyzes how individuals, events, and issues shaped the history of
Texas, the United States, and the world. ..o, 394



Skill 29.3

Skill 29.4

Skill 29.5

Skill 29.6

Skill 29.7

Skill 29.8

Skill 29.9

Skill 29.10

Skill 29.11

Skill 29.12

Skill 29.13

Skill 29.14

Skill 29.15

Analyzes the influence of various factors (e.g., geographic contexts,
processes of spatial exchange, science and technology) on the
development of SOCIEtIES. .....ccoveieiiiie e 397

Knows common characteristics of communities, past and present ...398
Applies knowledge of the concept of chronology and its use in
understanding history and historical events.............cccccoooviiiiiiiiinnnnnn. 399

Applies different methods of interpreting the past to understand,
evaluate, and support multiple points of view, frames of reference,
and the historical context of events and issues. ............cccoevvvveeeeneee.. 399

Understands similarities and differences among Native-American
groups in Texas, the United States, and the Western Hemisphere
before European colonization.............cccccceeeeiiiiiiiic e, 400

Understands the causes and effects of European exploration and
colonization of Texas, the United States, and the Western
HEMISPNEIE ... e 403

Understands the foundations of representative government in the
United States, significant issues of the revolutionary era, and
challenges confronting the U.S. government in the early years of

the FEPUDIIC. . e 407

Understands westward expansion and analyzes its effects on the
political, economic, and social development of the United States. ....408

Analyzes ways in which political, economic, and social factors led
to the growth of sectionalism and the Civil War...............ccccvvvvieneeee. 409

Knows individuals, issues, and events of the Civil War and
analyzes the effects of Reconstruction on the political, economic,
and social life of the nation ... 414

Demonstrates knowledge of major U.S. reform movements of the
nineteenth century (e.g., abolitionist, women's suffrage,
TEMPEIANCE) ... 419

Understands important issues, events, and individuals of the
twentieth century in Texas, the United States, and the world. ........... 421

Understands the contributions of people of various racial, ethnic,
and religious groups in Texas, the United States, and the world....... 425



Skill 29.16

Analyzes ways in which particular contemporary societies reflect
historical events (e.g., invasion, conquests, colonization,
IMMIGratioN).....ooiiiiieee e 431

COMPETENCY 30.0 GEOGRAPHY ... 432

Skill 30.1

Skill 30.2

Skill 30.3

Skill 30.4

Skill 30.5

Skill 30.6

Skill 30.7

Skill 30.8

Skill 30.9

Skill 30.10

Understands and applies the geographic concept of region.............. 432

Knows the location and the human and physical characteristics of
places and regions in Texas, the United States, and the world. ........ 435

Analyzes ways in which humans adapt to, use, and modify the
physical environment. ... 435

Knows how regional physical characteristics and human
modifications to the environment affect people's activities and
settlement patterns. ... 435

Analyzes ways in which location (absolute and relative) affects
people, places, and enviroNMENts. ...........cceeiiiiiiiiieeiiiee e, 436

Demonstrates knowledge of physical processes (e.g., erosion,
deposition, and weathering; plate tectonics; sediment transfer; the
flows and exchanges of energy and matter in the atmosphere that
produce weather and climate) and their effects on environmental
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Understands the characteristics, distribution, and migration of
populations in Texas, the United States, and the world..................... 438

Understands the physical environmental characteristics of Texas,
the United States, and the world, past and present, and how
humans have adapted to and modified the environment.................... 438

Analyzes how geographic factors have influenced the settlement
patterns, economic development, political relationships, and

policies of societies and regions in Texas, the United States, and

thE WOTIA. ... 440

Analyzes interactions between people and the physical
environment and the effects of these interactions on the
development of places and regions...........ccoovvviviiiciiiee e 441



COMPETENCY 31.0 ECONOMICS ... 444

Skill 31.1

Skill 31.2

Skill 31.3

Skill 31.4

Skill 31.5

Skill 31.6

Skill 31.7

Skill 31.8

Skill 31.9

Skill 31.10

Skill 31.11

Skill 31.12

Understands that basic human needs are met in many ways. .......... 444

Understands and applies knowledge of basic economic concepts
(e.g., goods and services, free enterprise, interdependence, needs
and wants, scarcity, economic system, factors of production)........... 445

Demonstrates knowledge of the ways in which people organize
economic systems, and similarities and differences among various
economic systems around the world. ..., 446

Understands the value and importance of work and purposes for
spending and SAVING MONEY. ..........uiiiiiiiiieeeeeeee e 447

Demonstrates knowledge of patterns of work and economic
activities in Texas, the United States, and the world, past and
1 STT= | T R 448

Understands the characteristics, benefits, and development of the
free enterprise system in Texas and the United States. .................... 449

Analyzes the roles of producers and consumers in the production of
JOOAS AN SEIVICES....couuiiiiiiiii e e e e e s 450

Demonstrates knowledge of how businesses operate in the U.S.
free enterprise system. ... 451

Applies knowledge of the effects of supply and demand on
consumers and producers in a free-enterprise system...................... 452

Demonstrates knowledge of categories of economic activities and
methods used to measure a society's economic level...................... 453

Uses economic indicators to describe and measure levels of
€CONOMIC ACHIVILY. ... 454

Understands major events and trends in economic history (e.g.,

factors leading societies to change from agrarian to urban,

economic reasons for exploration and colonization, economic

forces leading to the Industrial Revolution, processes of economic
development in world areas, factors leading to the emergence of
different patterns of economic activity in regions of the United
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Skill 31.13

Skill 31.14

Analyzes the interdependence of the Texas economy with the
United States and the world. ... 458

Applies knowledge of significant economic events and issues and
their effects in Texas, the United States, and the world..................... 458

COMPETENCY 32.0 GOVERNMENT AND CITIZENSHIP ............oooiiiiiiiiiiiieens 460

Skill 32.1

Skill 32.2

Skill 32.3

Skill 32.4

Skill 32.5

Skill 32.6

Skill 32.7

Skill 32.8

Skill 32.9

Skill 32.10

Understands the purpose of rules and laws; the relationship
between rules, rights, and responsibilities; and the individual's role
in making and enforcing rules and ensuring the welfare of society ...460

Knows the basic structure and functions of the U.S. government,

the Texas government, and local governments (including the roles

of public officials) and relationships among national, state, and local
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Demonstrates knowledge of key principles and ideas in major

political documents of Texas and the United States (e.g.,

Declaration of Independence, U.S. Constitution, Texas

Constitution) and relationships among political documents................ 464

Knows how people organized governments in colonial America and
during the early development of Texas..........ccccvvveiiiiiieiiiiicii 467

Understands the political process in the United States and Texas
and how the U.S. political system Works. .............ceeeviiiiiiiiiiiiiiiiieennee. 468

Demonstrates knowledge of types of government (e.g.,
constitutional, totalitarian) and their effectiveness in meeting
CItIZENS' NEEAS. ... 469

Knows the formal and informal process of changing the U.S. and
Texas constitutions and the impact of changes on society................ 470

Understands the impact of landmark Supreme Court cases. ............ 471

Understands components of the democratic process (e.g.,

voluntary individual participation, effective leadership, expression of
different points of view) and their significance in a democratic

SOCIETY. ettt 473

Demonstrates knowledge of important customs, symbols, and
celebrations that represent American beliefs and principles and
contribute to national unity............ooi 473



Skill 32.11

Skill 32.12

Skill 32.13

Analyzes the relationship among individual rights, responsibilities,
and freedoms in democratic societies. ..........ccceeeeeiiiiiiiiiiiiiiee, 473

Applies knowledge of the rights and responsibilities of citizens in
Texas and the United States, past and present...........cccccceeeieeeeee 474

Understands how the nature, rights, and responsibilities of
citizenship vary among societies ..........ccccovvviiiiiiiiiiiiice e 475

COMPETENCY 33.0 CULTURE; SCIENCE, TECHNOLOGY AND SOCIETY ......476

Skill 33.1

Skill 33.2

Skill 33.3

Skill 33.4

Skill 33.5

Skill 33.6

Skill 33.7

Skill 33.8

Skill 33.9

Skill 33.10

Understands basic concepts of culture and the processes of
cultural adaptation, diffusion, and exchange ...............cccccvvvviiiiinnnen. 476

Analyzes similarities and differences in the ways various peoples at
different times in history have lived and met basic human needs...... 476

Applies knowledge of the role of families in meeting basic human
needs and how families and cultures develop and use customs,
traditions, and beliefs to define themselves. .........cccooeeveeeiiiieieeinin. 477

Demonstrates knowledge of institutions that exist in all societies
and how characteristics of these institutions may vary among
SOCIEHIES. it 478

Understands how people use oral tradition, stories, real and

mythical heroes, music, paintings, and sculpture to create and
represent culture in communities in Texas, the United States, and

the WOTI. ... 479

Understands the contributions of people of various racial, ethnic,
and religious groups in Texas, the United States, and the world....... 480

Demonstrates knowledge of relationships among world cultures

and relationships between and among people from various groups,
including racial, ethnic, and religious groups, in the United States

and throughout the World..............ooo 480

Analyzes relationships among religion, philosophy, and culture, and
the impact of religion on ways of life in the United States and world
= LT 1 PSP 480

Understands the concept of diversity within unity. ............................. 481

Analyzes the effects of race, gender, and socioeconomic class on
ways of life in the United States and throughout the world. ............... 482



Skill 33.11  Understands the various roles of men, women, children, and

families in cultures past and present. ..........ccooooiiiiiiiiiiiiiie e, 482
Skill 33.12  Understands how the self develops and the dynamic relationship

between self and social context............cccooeeiiiiiiiiiii 483
Skill 33.13  Applies knowledge of the effects of scientific discoveries and

technological innovations on political, economic, social, and

environmental developments and on everyday life in Texas, the

United States, and the World. ..........oouieeiiiieeeeeeeee e 483
Skill 33.14  Analyzes how science and technology relate to political, economic,

social, and cultural issues and events. ........cccccoevieiiiiieiiie i, 484
Skill 33.15 Demonstrates knowledge of the origins, diffusion, and effects of

major scientific, mathematical, and technological discoveries

throughOUt NISTOMY ........uiiiiiiiiiiii e 485
Skill 33.16  Knows how developments in science and technology have affected

the physical environment; the growth of economies and societies;

and definitions of, access to, and use of physical and human

FESOUICES. .. eeeetttuueeeeeeeeeeeattae s e e e e eeeeeaetaan e e e eeeeeeeetbnn e e e eeeeeeeeennnnnnnes 487
Skill 33.17  Knows how changes in science and technology affect moral and

EthICAl ISSUEBS .....oevieie e 488
COMPETENCY 34.0 SOCIAL STUDIES FOUNDATIONS AND SKILLS.............. 489
Skill 34.1 Understands the philosophical foundations of the social science

disciplines and knows how knowledge generated by the social

sciences affects society and people's lives...........ccccooveiiiiiiiiiiiciennn. 489
Skill 34.2 Understands how social science disciplines relate to each other. .....489
Skill 34.3 Understands practical applications of social studies education. ........ 491
Skill 34.4 Relates philosophical assumptions and ideas to issues and trends

iN the SOCial SCIEBNCES..........uuuiiiei e 491
Skill 34.5 Knows characteristics and uses of various primary and secondary

sources (e.g., databases, maps, photographs, media services, the
Internet, biographies, interviews, questionnaires, artifacts), and

uses information from a variety of sources to acquire social science
information and answer social science questions.............ccccceeeeeeene. 492



Skill 34.6

Skill 34.7

Skill 34.8

Skill 34.9

Skill 34.10

Skill 34.11

Skill 34.12

Skill 34.13

Skill 34.14

Skill 34.15

Skill 34.16

Skill 34.17

Knows how to formulate research questions and use appropriate
procedures to reach supportable judgments and conclusions in the
SOCIAl SCIENCES. ..vuuiiiiiiii e et e e 495

Understands social science research and knows how social
scientists locate, gather, organize, analyze, and report information
using standard research methodologies. ..........ccccccoiiii. 497

Evaluates the validity of social science information from primary
and secondary sources regarding bias issues, propaganda, point of
view, and frame oOf referencCe. ..........oooeeeeeiiiei e, 497

Understands and evaluates multiple points of view and frames of
reference relating to issues in the social sciences............cccccvvvuunnnn... 498

Knows how to analyze social science information (e.g., by
categorizing, comparing and contrasting, making generalizations
and predictions, drawing inferences and conclusions). ..................... 500

Communicates and interprets social science information in written,
oral, and visual forms and translates information from one medium
to another (e.g., written to visual, statistical to written or visual)......... 500

Knows how to use problem-solving processes to identify problems,
gather information, list and consider options, consider advantages
and disadvantages, choose and implement solutions, and evaluate
the effectiveness of solutions. ..., 501

Knows how to use decision-making processes to identify situations
that require decisions, gather information, identify options, predict
consequences, and take action to implement decisions.................... 501

Knows how to create maps and other graphics to present
geographic, political, historical, economic, and cultural features,
distributions, and relationships. ... 502

Analyzes social science data by using basic mathematical and
statistical concepts and analytical methods............cccccooiiiiinnnn. 502

Knows how to apply s for resolving conflict, including persuasion,
compromise, debate, and negotiation.............ccccoociiiiiii i 503

Understands and uses social studies terminology correctly. ............. 503

COMPETENCY 35.0 SOCIAL STUDIES INSTRUCTION AND ASSESSMENT ....505



Skill 35.1 Knows state content and performance standards for social studies
that comprise the Texas Essential Knowledge and s (TEKS)............ 505

Skill 35.2 Understands the vertical alignment of the social sciences in the
Texas Essential Knowledge and s (TEKS) from grade level to grade
level, including prerequisite knowledge and s. .........ccccooeeiiiiiiiinnnnnnn. 506

Skill 35.3 Understands the implications of stages of child growth and
development for designing and implementing effective learning
experiences in the social SCIENCES. ..........oviiiiiiiiiiiiiii e, 506

Skill 35.4 Understands the appropriate use of technology as a tool for
learning and communicating social studies concepts. .........cccc......... 507

Skill 35.5 Selects and uses effective instructional practices, activities,
technologies, and materials to promote students' knowledge and s
in the social SCIENCES.........ccoeiiiiieeeeeee e 508

Skill 35.6 Knows how to promote students' use of social science s,
vocabulary, and research tools, including technological tools ........... 509

Skill 35.7 Knows how to communicate the value of social studies education to
students, parents/caregivers, colleagues, and the community .......... 510

Skill 35.8 Knows how to provide instruction that relates s, concepts, and
ideas in different social science disciplines. ...........ccccoeeeeeiiiiiiiiinnnnn... 510

Skill 35.9 Provides instruction that makes connections between knowledge
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Skill 35.11  Uses multiple forms of assessment and knowledge of the Texas
Essential Knowledge and s (TEKS) to determine students' progress
and needs and to help plan instruction that addresses the
strengths, needs, and interests of all students, including English

Language LEaINErS. ......couuii i 512
Sample Test: Social Studies ..., 516
Answer Key: Social Studies................ccooviiiiiiiiii e 521
Rigor Table: Social Studies ..................cooo i 522

Rationales with Sample Questions: Social Studies......................cccciiiii. 523



DOMAIN IV. SCIENCE

COMPETENCY 36.0 THE TEACHER UNDERSTANDS HOW TO MANAGE
LEARNING ACTIVITIES TO ENSURE THE SAFETY OF
ALL STUDENTS. ... ..o 537

Skill 36.1 Understands safety regulations and guidelines for science facilities
and science INSTIUCHION. .........oooiiiiiii e 537
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OF TOOLS, MATERIALS, EQUIPMENT, AND
TECHNOLOGIES ... 540
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UNIFYING CONCEPTS AND PROCESSES THAT ARE
COMMON TO ALL SCIENCES ............ccooiiiiieee 558
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equilibrium; and form and function. ..............cccooo i 558
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GIVEN SYSEEM. .o 563

Understands how models are used to represent the natural world
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scientific models (e.g., physical, conceptual, mathematical) ............. 564

COMPETENCY 41.0 THE TEACHER UNDERSTANDS FORCES AND MOTION

Skill 41.1

Skill 41.2

Skill 41.3

Skill 41.4

AND THEIR RELATIONSHIPS. ... 566

Demonstrates an understanding of properties of universal forces
(e.g., gravitational, electrical, magnetic). ..........ccccccceeeiiiiieiiiiiii. 566

Understands how to measure, graph, and describe changes in
motion using concepts of displacement, velocity, and acceleration
Understands the vector nature of force. ...........coooiiiiiiiiiiiiiiiiis 568

Identifies the forces acting on a object and applies Newton's laws to
describe the motion of an object............ooooviiiiii 569



Skill 41.5 Analyzes the relationship between force and motion in a variety of
situations (e.g., simple machines, blood flow, geologic processes)

.......................................................................................................... 570

COMPETENCY 42.0 THE TEACHER UNDERSTANDS PHYSICAL
PROPERTIES OF AND CHANGES IN MATTER................. 572

Skill 42.1 Describes the physical properties of substances (e.g., density,

boiling point, solubility, thermal and electrical conductivity)............... 572
Skill 42.2 Describes the physical properties and molecular structure of solids,
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Skill 42.3 Describes the relationship between the molecular structure of
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Skill 43.1 Describes the structure and components of the atom. ...................... 580
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describes their properties. ... 582
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Skill 43.7 Understands applications of chemical properties of matter in
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telecommuniCations)........ccoooiiiiiiiiie e, 589
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INTERACTIONS BETWEEN MATTER AND ENERGY........ 591

Skill 44 .1 Describes concepts of work, power, and potential and kinetic
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MATTER AND ENERGY ... 600
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Skill 45.4

Skill 45.5

Skill 45.6
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Understands exothermic and endothermic chemical reactions and
their applications (e.g., hot and cold packs, energy content of food).

Applies knowledge of the transfer of energy in a variety of situations
(e.g., the production of heat, light, sound, and magnetic effects by
electrical energy; the process of photosynthesis; weather
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Skill 46.1

Skill 46.2

Skill 46.3

Skill 46.4

Skill 46.5
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FUNCTION OF LIVING THINGS ..., 605
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COMPETENCY 47.0 THE TEACHER UNDERSTANDS REPRODUCTION AND

Skill 47.1

Skill 47.2
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THE MECHANISMS OF HEREDITY .......ooovvvvviiiiiieeeeeeeee 616
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the probable outcomes of genetic combinations. ..............ccccooeeeo 621
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cloning, reproduction, health, industry, agriculture). .......................... 624

COMPETENCY 48.0 THE TEACHER UNDERSTANDS ADAPTATIONS OF
ORGANISMS AND THE THEORY OF EVOLUTION .......... 625
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Skill 48.2 Describes traits in a population or species that enhance its survival
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Bartn .- 628
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MECHANISMS AND BEHAVIOR..........ccoiiiiiiieee 632

Skill 49.1 Describes how organisms respond to internal and external stimuli...632

Skill 49.2 Applies knowledge of structures and physiological processes that
maintain stable internal conditions. ...........ccoooiiiiiiii 633

Skill 49.3 Demonstrates an understanding of feedback mechanisms that
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Skill 50.2

Skill 50.3
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decomposers in an eCoSYSteM. ........coooiiiiii i 634
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IN AN ECOSYSIEIM. .oiiiiiiiiiiiiii e 637
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Describes and analyzes energy flow through various types of
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Skill 51.2
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FUNCTION OF EARTH SYSTEMS ... 641

Understands the structure of Earth and analyzes constructive and
destructive processes that produce geologic change........................ 641

Understands the form and function of surface and subsurface
Applies knowledge of the composition and structure of the
atmosphere and itS Properties .........coeevveviieeiiiiiie e 647

Demonstrates an understanding of the interactions that occur
among the biosphere, geosphere, hydrosphere, and atmosphere ....649

Applies knowledge of how human activity and natural processes,
both gradual and catastrophic, can alter earth systems. ................... 649

Identifies the sources of energy (e.g., solar, geothermal) in earth
systems and describes mechanisms of energy transfer (e.g.,
convection, radiation) .........cccoooiiiiiiii 650

COMPETENCY 52.0 THE TEACHER UNDERSTANDS CYCLES IN EARTH

Skill 52.1
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SYSTEMS ... 651

Understands the rock cycle and how rocks, minerals, and soils are
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Skill 52.3 Understands the nutrient (e.g., carbon, nitrogen) cycle and its
relationship to earth systems. ..........ccooiiiiiii i, 653

Skill 52.4 Applies knowledge of how human and natural processes affect
€arth SYSIEMS. ....oiiiiiiiiiiiieiiiiiieeee e 654

Skill 52.5 Understands the dynamic interactions that occur among the various
cycles in the biosphere, geosphere, hydrosphere, and atmosphere

.......................................................................................................... 655
COMPETENCY 53.0 THE TEACHER UNDERSTANDS THE ROLE OF
ENERGY IN WEATHER AND CLIMATE...........c..ccccceeeeenn. 656
Skill 53.1 Understands the elements of weather (e.g., humidity, wind speed,
pressure, temperature) and how they are measured........................ 656
Skill 53.2 Compares and contrasts weather and climate. ...............cccccvvnnnnnnnn. 656

Skill 53.3 Analyzes weather charts and data to make weather predictions....... 657

Skill 53.4 Applies knowledge of how transfers of energy among earth
systems affect weather and climate...............cccccooiviiiii . 658

Skill 53.5 Analyzes how Earth's position, orientation, and surface features
affect weather and climate............cccooiii i 658

COMPETENCY 54.0 THE TEACHER UNDERSTANDS THE
CHARACTERISTICS OF THE SOLAR SYSTEM AND
THE UNIVERSE..........oooiiiiieeeeeeeeeeeeeeeeeeeeeeeeeee 660
Skill 54.1 Understands the properties and characteristics of celestial objects
Skill 54.2 Applies knowledge of the earth-moon-sun system and the
interactions among them (e.g., seasons, lunar phases, eclipses). ....663

Skill 54.3 Identifies properties of the components of the solar system.............. 664
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COMPETENCY 55.0 THE TEACHER UNDERSTANDS THE HISTORY OF THE

Skill 55.1

Skill 55.2

Skill 55.3

Skill 55.4

EARTH SYSTEM ... 670

Understands the scope of the geologic time scale and its
relationship to geologiC ProCeSSES. .....uuuviiiiieiiiiiiiiciiee e 670

Demonstrates an understanding of theories about the earth's origin
and geologiC NISTONY........coiviiie e 669

Demonstrates an understanding of how tectonic forces have
shaped landforms over time. ............ccoiiiiiiiii 671

Understands the formation of fossils and the importance of the
fossil record in explaining the earth's history. .............cccccoeeeii, 672

COMPETENCY 56.0 THE TEACHER HAS THEORETICAL AND PRACTICAL

Skill 56.1

Skill 56.2

Skill 56.3

Skill 56.4

Skill 56.5

Skill 56.6

Skill 56.7

KNOWLEDGE ABOUT TEACHING SCIENCE AND
ABOUT HOW STUDENTS LEARN SCIENCE .................... 673

Understands how the developmental characteristics, prior
knowledge and experience, and attitudes of students influence
SCIENCE [€AMNING. ...iiiiiiii e 673

Selects and adapts science curricula, content, instructional

materials, and activities to meet the interests, knowledge,
understanding, abilities, experiences, and needs of all students,
including English Language Learners...........cccccci. 675

Understands how to use situations from students' daily lives to
develop instructional materials that investigate how science can be
used to make informed decisions. ...........ccooiiiiiiiiii 675
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processes for students. ...........oooeiiiiii i, 676
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Skill 56.8

Understands how to sequence learning activities in a way that
allows students to build upon their prior knowledge and challenges
them to expand their understanding of science..............cccceevvivieeeeee. 680

COMPETENCY 57.0 THE TEACHER UNDERSTANDS THE PROCESS OF
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Skill 57.2

Skill 57.3

Skill 57.4

Skill 57.5

Skill 57.6

Skill 57.7
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SCIENTIFIC INQUIRY AND ITS ROLE IN SCIENCE
INSTRUCTION ... 681

Plans and implements instruction that provides opportunities for all
students to engage in non-experimental and experimental inquiry
INVESHIGAtiONS. ....coiiiiiiiiiiee 681

Focuses inquiry-based instruction on questions and issues relevant
to students and uses strategies to assist students with generating,
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techniques to access, gather, store, retrieve, organize, and analyze
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Knows how to teach students to develop, analyze, and evaluate
different explanations for a given scientific result. ..............c.............. 688

Knows how to teach students to demonstrate an understanding of
potential sources of error in inquiry-based investigation................... 689

Knows how to teach students to demonstrate an understanding of
how to communicate and defend the results of an inquiry-based
INVESTIGatioN. ..o 690
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APPROPRIATE ASSESSMENTS AND ASSESSMENT
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