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Course Name
Mathematics for Health Sciences

Area/Course No.
Math 18

Pre-Requisites:


Co-Requisites:

Catalog Description:  This course is designed for students interested in the health sciences field.  The course will teach health-related applications of arithmetic and to analyze data and health-related case studies for pertinent information.  Basic arithmetic topics will be reviewed including percentage, ratio and proportions as well as basic statistical topics such as graphs, averages and statistical significance.  Students will develop proficient skills in communication of mathematics, problem solving, use of multiple representations, and effective learning skills.  Math 18 is part of the LMC Developmental Math Program

Method of Evaluation/Grading  

Assessment: 

One of the main purposes of assessment is to measure student learning relative to the stated course learning outcomes. Student grades will be based on assessment of their attainment of course learning outcomes according to the following guidelines:

Proficiency in math DE program Outcomes:

Outcomes 1-3, Part II of Outcome 5:

Students will demonstrate proficiency in the course objectives related to the Math DE program Outcomes 1-3 and Part II of Outcome 5, i.e., communication, problem solving, use of multiple representations, and the application of arithmetic skills in a variety of settings.

In the measurement of student learning relative to Outcomes 1-3 and Outcome 5 Part II the type and design of assessment instruments is the prerogative of the individual instructor with the exception that homework must be assigned and exams and a comprehensive final must be given. Other assessment instruments may include tests, a portfolio of mini-projects, unit or homework problems and in-class activities.  

Proficiency must meet the criteria described in the course learning outcomes for communication, problem solving, and use of a multi-pronged approach, and applications (see Outcomes 1-3 and 5 Part II).  Instructors will provide public grading criteria that describe “proficient” work relative to these outcomes.
Mastery of basic algorithmic skills:

Part I of Outcome 5

Students will demonstrate mastery of the skills listed in Part I of Outcome 5.  

Mastery is defined as at least 85% of a skill-based quiz or test.  The assessment instruments for the algorithmic skills that must be mastered will be quizzes or tests given without the use of technology, notes or other resources.  Students will be given frequent homework practice and multiple testing opportunities to achieve mastery.

The design and weight of mastery-based assignments is the prerogative of the individual instructor.
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Grading: 

Details of the individual instructor’s grading policy will be given in a first-day handout. The type of assessment instruments or activities, the design of assessment instruments and activities, as well as the weight given to different modes of assessment is left to the individual instructor’s discretion with the above guidelines noted.
Requirements relating to the final exam: 

At least 20% of the course grade must be based on a comprehensive final exam.

Course grades will be calculated using the usual definitions: A : 90≤x≤100%, B : 80≤x<90%, C: 70≤x<80%, D: 60≤x<70%, 

F: x<60%, where x is the student’s percent score.

Textbooks

Texts and/or computer software is up to the discretion of the individual instructor.

Possible textbooks:

Dosage Calculations Manual by Todd & Erickson, 3rd edition

Calculate with confidence by D. Morris, 3rd edition


Course Objectives

The successful Math 18 student will demonstrate proficiency in the knowledge and skills described in the course learning outcomes associated with each of the five Developmental Math Education (Math DE) Program Outcomes. These course objectives are detailed below. 

1) Developmental Math Education (Math DE) Outcome 1: The student will read, write, listen to, and speak mathematics with understanding.

Math 18 course objectives connected to this outcome: The student will


1.a.) identify and extract critical information from the lecture, the text, and computer tutorials;

1.b.) accurately paraphrase mathematical concepts in her/his own words;

1.c.) give relevant examples that demonstrate a clear understanding of course concepts;

1.d.) correctly use common mathematical terminology;

1.e.) write solutions that are clear, organized, and logical with correct use of mathematical notation;

1.f.) clearly label graphs, tables, and diagrams; 

1.g.) explain the meaning of the phrase “statistical significance” in the context of health-related studies

1.h.) interpret rates and decimals with units in health-sciences related case studies
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2) Math DE Outcome 2: The student will use mathematical reasoning to solve problems and a generalized problem solving process to work word problems involving dosage calculations, proportions, or arithmetic.

Math 18 course objectives connected to this outcome: The student will

2.a.) apply standard problem solving methods to solve problems that differ in context from those discussed in class and demonstrated in the text even if the given information is presented in a different format and includes extraneous information. These standard methods include:

(1) solving proportions by cross-multiplication;

(2) unit analysis;

2.b.) apply the steps in a general problem-solving process (e.g. Polya). This process will include:

(1) communicating an understanding of the problem (see Outcomes 1.d, 1.e, and 1.f);

(2) choosing one or more representations (see Outcome 3);

(3) applying standard problem-solving methods (see Outcome 2.a);

(4) checking his/her answer (see Outcome 2.e);

2.c.) show written work that demonstrates a conceptual understanding of course concepts (see Outcome 5);

2.d.) explain the reasonableness of her/his answer by using common sense and check answers using standard methods (e.g. use of technology).

2.e.) Identify relevant and irrelevant information in an applied problem.

2.f.) Determine and support with clear reasoning appropriate decisions based on given numerical information in general health-related studies

3) Math DE Outcome 3: The student will demonstrate the ability to use verbal, graphical, numerical, and symbolic representations of mathematical ideas.  

Math 18 course objectives connected to this outcome: The student will

3.a.) recognize different representations of the same concept;

3.b.) accurately interpret information given in one representation, translate that information into another representation that is more useful for problem solving, and (after solving the problem) translate the solution back to the original representation;

3.c.) use technology, tables, and graphs to check answers derived by symbolic means. The student is able to reconcile answers derived with a calculator to exact answers derived using a symbolic method;

3.d.) correctly use technology to perform numerical calculations and to generate graphs in order to solve problems;

3.e.) summarize, interpret, and make decisions based on  the information given in graphical representations;

3.f.) construct data as various graphical representations

3.g.) construct a line of best fit using technology or an  “eyeball” fit using estimation;  use linear models to make predictions

4) Math DE Outcome 4: The student will demonstrate the characteristics of an effective learner.   

Math 18 course objectives connected to this outcome: The student will

4.a.) follow instructions, complete required tasks, attend class regularly and complete assignments in a timely manner; 

4.b.) state the location of Math Lab, instructor’s office, counseling services, and tutoring services and utilize these support services as needed;

4.c.) complete the equivalent of two lab hours per week by arrangement

4.d.) utilize the textbook and computer as a resource; 

4.e.) apply the study strategies and test-preparation strategies that are reinforced in the classroom;

4.f.) articulate knowledge of her/his own learning process and factors that help her/him learn;

4.g.) use specific public criteria from a rubric to assess her/his own performance.
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5)    Math DE Outcome 5: The student will recognize and apply math concepts in a variety of relevant settings and demonstrate the math skills and knowledge necessary to succeed in subsequent courses.

Part I:  Mastery   

The successful Math 18 student will demonstrate the following skills.  

Math 18 course objectives connected to Part I of this outcome:

5.a.)  Use arithmetic and mathematical reasoning to solve problems involving whole numbers, fractions, and decimals that are set in the context of the health sciences or in health-related applications.

5.b.)  Apply the concept of percent, rate, and proportion to solve problems in health-related contexts.

5.c.)  Use the order of operations to evaluate formulas from the health sciences, including expressions involving exponents and parentheses.

5.d.)  Identify and convert basic units in the metric system;

5.e.)  Perform basic arithmetic operations within the metric system

5.f.)  Translate between Roman and Arabic numbers;

5.g.)  Convert within and between metric, apothecaries and household measures

5.h.)  Use quick mental calculations and estimation skills in a variety of contexts.


Part II:  Proficiency

The successful Math 18 student will be able to demonstrate a proficient ability in the following skills.  Opportunities will be provided for the student to meet the previously described objectives in communication, problem solving, and use of a multi-pronged approach in the context of demonstrating the following math skills.  (Calculators or other technology allowed; note that use of technology is a course objective under Outcome 3.)

5.h.)  Apply arithmetic to solve practical applications from the fields of nursing;

5.i.)   Use dimensional analysis and/or proportional reasoning to determine the correct rate of flow of I.V. fluids and

           medications;

5.j.)   Interpret rates and decimals with units in health-sciences related case studies;

5.k.)  Construct data as various graphical representations (e.g., dot plots, line plots, scatter plots, stem-and-leaf plots, box plots);

5.l.)   Summarize, interpret, and make decisions based on the information given in graphical representations;

5.m.) Calculate medians and means; determine the best measure of center based on characteristics of the data’s distribution;

5.n.)  Calculate standard deviations and quartiles; determine the best measure of spread based on characteristics of the data’s distribution;

5.o.)  Construct a line of best fit using technology or an  “eyeball” fit using estimation; use linear models to make predictions;

5.p.)  Interpret the meaning of probability in the context of health-related case studies;

5.q.)  Explain the meaning of the phrase “statistical significance” in the context of health-related studies;

5.r.)   Calculate and interpret confidence intervals in the context of health-related applications.


Method of Instruction

Math 18 will accommodate diversity in student learning styles through varied instructional methods utilized during 4 lecture hours and 2 lab hours each week. Instructors will use at least three of the following 

• Individualized instruction: computer-aided instruction and in-class individualized tutoring

• Collaborative learning: small group projects and peer review of student work

• Modeling: instructor-led demonstrations and discussions

• Active learning: use of manipulatives, interactive computer-based instruction, and group work

• Distance learning: computer-based opportunities for students to receive supplemental instruction from outside the classroom.
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Course Content

In Math 18 students will demonstrate proficiency in the knowledge and skills described in the previous section entitled Course Objectives. This section of the course outline describes the math content of Math 18 without reiterating the requisite skills.

Approximately 50% (roughly 54 hours or 9 weeks) of the course will be devoted to mastery-based learning of arithmetic skills and testing of these skills in the following content areas:

Whole Numbers, Decimals, Fractions, Percentages, Ratios, Proportions, Metric System, Conversions within and between Metric, Apothecaries and Household Measures, and Roman and Arabic numbers.

Approximately 40% (roughly 42 hours or 7 weeks) of the course will be devoted to developing and assessing problem-solving skills, communication skills, and the use of multiple representations in the context of practical applications in the following content areas:

Unit Analysis, rates and decimal with units, graphical representations, statistical significance, and confidence intervals

Approximately 10% of the course (roughly 12 hours or 2 weeks) will be devoted to developing effective learning skills in the following broad areas:

Study skills: for example, reading and note-taking techniques, organization and time management, test preparation and test-taking skills

Self-assessment:  for example, using performance criteria to judge one’s own work, analyzing and correcting errors on one’s test

Use of resources: for example, strategies for identifying and utilizing resources, e.g. computer resources, lab services


Assignments

Throughout the course, instructors will use feedback from classroom assessment to tailor assignments and learning experiences to meet students’ needs.

Assignments will address course objectives by requiring students to:

• demonstrate mastery in arithmetic skills at the level described in the course objectives above;

• demonstrate proficiency in communication, problem solving, use of multiple representations, and applications at the level described in the course objectives above;

• demonstrate proficiency in effective learning skills at the level described in the course objectives above.
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Types of assignments and assessments:

· Assessment instruments for the skills that must be mastered (Math DE Outcome 5 Part I) will be quizzes or tests without the use of notes or other resources. Frequent homework practice and frequent testing opportunities are a course requirement.

· Assessment instruments for the Math DE Outcomes 1-3 and Outcome 5 Part II may include tests, a portfolio, unit or homework problems, in-class activities, or projects. Instructors will provide public grading criteria that describe “proficient” work relative to these outcomes.

· Homework must be assigned and exams must be given.

· A comprehensive final exam that counts at least 20% of the course grade is required.  The final exam must provide evidence of student ability relative to the five outcomes listed under the objectives section of the course outline.
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