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Overview   

PLATO Courses are developed to give the instructor many different ways to engage various 

learning modalities and to give the student an opportunity to experience a range of standards 

and objectives to ensure academic success.   

  

PLATO Courses integrate PLATO online curriculum, electronic learning activities, and 

supporting interactive activities. An array of assessment tools allows the instructor to 

correctly place students at the appropriate learning level, to evaluate strengths and needs, to 

create individualized learning goals, and to determine proficiency. Reports assist in 

understanding where the student needs to focus to be academically successful as measured 

against objectives. Guidelines and tools are provided to track student progress and to 

determine a final course grade.    

  

PLATO Courses give the instructor control over the instructional choices for individual 

students as well as for the classroom. The instructor may use all of the components as 

sequenced or select specific activities to support and enhance instruction. PLATO Courses can 

be used in a variety of ways to increase student achievement.  
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Course Components  
Learning Activities—Five types of learning activities are available in PLATO Courses:   

  

• Tutorials—The tutorials are modules with direct instruction and practice interactions. 

Instruction engages learners through the use of videos, animations, interactive 

timelines, and click-to-see graphics. Practice interactions include drag-and-drops, 

ordered problem solvers, multiple-choice questions, and fill-in-the-blank questions that 

all help students check their progress at mastering new concepts. Some tutorials also 

include web links to informational sites, games, and videos, which broaden students' 

access to information on the topic.  

  

• Explorations—The explorations are modules that use constructivist approaches to 

encourage students to investigate concepts and, thereby, build a deeper understanding. 

The explorations include web links, where appropriate, that provide additional 

information on the topic at hand. The links also provide opportunities for learners to 

engage in multiple forms of media, such as videos and games, related to the concepts 

being taught.   

  

• Lesson Activities—The Lesson Activities are embedded in the tutorials and 

explorations. Some activities ask students to examine specific concepts and their 

applications. Other activities are designed to reinforce concepts through practice. The 

activities are in the form of offline documents where students can record their 

responses.      

  

• Discussions—Discussion interaction with instructors and other students is a key  21st 

century skill and learning method. An online threaded discussion mirrors the 

educational experience of a classroom discussion. Instructors can initiate a discussion 

by asking a complex, open-ended question. Students can engage in the discussion by 

responding to the question and to the thoughts of others. Discussions encourage 

students to participate more actively in learning.   

  

• Unit Activities—A culminating activity is included at the end of each unit. The 

activity gives students an opportunity to consolidate their learning across lessons in the 

unit and exercise higher order thinking skills. Unit activities supply a document for 

offline use by students to record results.  

  

Learning aids within the courseware activities assist students. In Biology A, these learning 

aids, or tools, include the following:  

   

• Tutorials and Explorations  

o Notebook—The Notebook is an online version of a paper notebook. Students can 

take notes on important points, edit them, and refer to them to refresh their 

knowledge.  
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o Calculator— The Calculator, which supports basic operations, is available in case 

students do not have access to a handheld calculator.  

 

Assessment and Testing— Best practices in assessment and testing call for a variety of 

activities to evaluate student learning. Multiple data points more accurately present an 

evaluation of student strengths and needs. Some assessment activities also serve as 

learning activities to provide authentic learning and assessment opportunities. These 

activities are designed to encourage higher order cognitive thinking, and most focus on 

real-world applications and/or 21st century skills. Note that assessment items are 

available for each tutorial and exploration in PLATO Courses. In support of this model of 

evaluation, PLATO Courses include the following:  

  

• Lesson Activities are embedded in the tutorials and explorations. They are designed 

to encourage investigation and to provide practice. Each activity has an answer key 

that provides answers for single-answer questions and objective rubrics along with 

sample answers for open-ended questions. Students need to submit some activities 

through PLE’s Digital Drop Box for instructor evaluation and feedback. Other activities 

can be checked by students themselves using the answer key. Keep in mind that some 

students may need guidance to successfully self-check open-ended questions against a 

model.  

  

• Discussions encourage students to reflect on concepts, articulate their thoughts, and 

respond to the views of others. Thus, discussions help assess students’ critical thinking 

skills. Each unit in a course has one predefined discussion topic along with a rubric for 

grading responses. Instructors can include additional discussion topics.  

  

• Unit Pretests are provided for each course unit. The purpose of these assessments is 

to determine a student’s existing knowledge. If the student scores the prescribed 

percentage on a unit pretest, he or she may be exempted from completing the related 

courseware. Note, however, that this feature is primarily designed for credit recovery 

purposes. For first-time credit, students are typically not allowed to “test out” of course 

lessons.  

  

• Mastery Tests at the end of the tutorials and explorations provide the instructor and 

the student with clear indicators of areas of strength and weakness. These tests are 

taken online.   

  

• Unit Activities give students the opportunity to apply and integrate concepts that 

they have learned across lessons within a course unit and, thereby, demonstrate higher 

order thinking skills. Students can use the Digital Drop Box to electronically submit 

their work for grading by the instructor.  

  

• Unit Posttests help instructors track how well students have mastered a unit’s 

content. The tests are multiple-choice and are provided online and offline.   

  

• End-of-Semester Tests assess the major objectives covered in the course.   
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By combining the unit pretest and unit posttest information with the end-of-semester 

test results, the instructor will gain a clear picture of student progress.   

  

Subjective Assessment—Of the assessment tools listed above, three are designed 

specifically to address higher level thinking skills and operations: Lesson Activities, Unit 

Activities, and Discussions. All of these activities allow the instructor to score work on a 

scale of 0 to 100.   

  

Lesson Activities and Unit Activities employ the Digital Drop Box, which enables students 

to submit work in a variety of electronic formats. This feature provides a wide range of 

authentic learning and assessment opportunities for courses. PLATO Learning provides 

keys for PLATO-designed Digital Drop Box activities. These keys range from simple 

rubrics to detailed sample responses. Online discussions may use whatever rubric the 

instructor sets. A suggested rubric is provided here for your reference.  

  

 Online Discussion Rubric   

  D/F 0-69  C 70-79  B 80-89  A 90-100  

 Below 

Expectations  

Basic  Proficient  Outstanding  

Relevance of 

Response  

Responses do 

not relate to the 

discussion topic 

or responses are 

inappropriate or 

irrelevant  

Some responses 

are not on topic 

or are too brief 

or low level;  

responses may  

be of little value 

(e.g., yes or no 

answers)  

Responses are 

typically related 

to the topic and 

initiate further 

discussion   

Responses are 

consistently on 

topic and bring 

insight into the 

discussion, which  

initiates 

additional 

responses  

Content of 

Response  

Does not 

present ideas in 

a coherent or 

logical manner; 

has many  

grammar or  

spelling errors  

Unclear 

presentation of 

ideas with little 

evidence to back 

them up; errors 

in grammar or 

spelling  

Ideas are 

presented 

coherently, 

although there 

is some lack of 

connection to 

the topic; few 

errors in  

grammar or 

spelling  

Ideas are 

expressed clearly, 

with an obvious 

connection to the 

topic; rare  

instances of 

grammar or  

spelling errors  

Participation  Does not make 

any effort to 

participate in 

the discussion  

Participates in 

some discussions 

but not on a 

regular basis  

Participates in 

most  

discussions on a 

regular basis 

but may require 

some prompting 

to post  

Consistently 

participates in 

discussions on a 

regular basis  
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Course Implementation Models  
PLATO Courses give instructors the flexibility to define implementation approaches that 

address a variety of learning needs. Instructors can configure the courses to allow individual 

students to work at their own pace or for group/class learning. Furthermore, the courses can 

be delivered completely online (that is, using a virtual approach) or include both face-to-face 

and online components (that is, using a blended approach). Depending on the learner grouping 

and learning approach, instructors can choose to take advantage of peer-to-peer interaction 

through online discussions. Similarly, if students have prior knowledge of the concepts taught 

in certain lessons, instructors can decide to employ unit pretests to assess students’ prior 

knowledge and exempt them from taking the lessons. Note, however, that this feature is 

primarily designed for credit recovery purposes. For first-time credit, students are typically 

not allowed to “test out” of course lessons. The following are two common implementation 

models for using PLATO Courses, along with typical (but not definitive) implementation 

decisions.  

  

• Independent Learning  

Student is taking the course online as a personal choice or as part of an alternative 

learning program.  

Learner grouping:  Independent learning  

Learning approach:  Blended or virtual  

Discussions:  Removed from learning path  

Unit Pretests:   Students do not take pretests  

  

• Group/Class Learning   

Online course is offered for a group of students. These students may not be able to 

schedule the specific course at their local school site, or they may simply want the 

experience of taking an online course.  

Learner grouping:  Group interaction  

Learning approach:  Blended or virtual  

Discussions:  Used; additional discussion questions may be added Unit 

Pretests:  Students do not take pretests  
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Biology A Overview  

Course Structure  

The Biology A Course refers to semester A, and comprises units of lessons on related topics. It 

is designed to be completed in 18 weeks. This blended online course is organized into units 

and lessons. Each lesson incorporates multiple learning activities designed to develop, apply, 

and assess specific learning objectives. The course, as well as each unit in the course, is based 

on a researched scope and sequence that covers the essential concepts of biology.  

  

Pedagogical Approach    

In order to generate skills for lifelong learning and to employ the most appropriate learning 

approach for each topic, 25 percent of the lessons use student-driven, constructivist  

approaches for concept development. For example, the lesson on Mendelian genetics from unit 

4 provides multiple opportunities for learners to take onscreen instruction about Mendel’s 

discoveries and produce Punnett Squares that exemplify each of his discoveries. The 

experience of going from explanation of the concept to constructing an illustration of it moves 

the learner’s understanding of those discoveries to a deeper level.  

  

The remaining lessons employ direct-instruction approaches. The lessons in the course include 

application and inquiry-oriented activities that facilitate the development of higher order 

cognitive skills such as logical reasoning, sense making, and problem solving. These activities 

also expose students to current technologies, such as the Internet, word processors, and 

spreadsheets. Furthermore, each unit in the course includes a predefined discussion topic. 

These discussions provide an opportunity for discourse on specific biology concepts and their 

STEM applications. Thus, the course encourages the development of critical 21st century 

skills.   

  

For example, the lesson on gene frequencies in unit 6 starts with a young high school student 

who has a strong interest in genetics. Through a school mentoring program, she finds a 

mentor who is a practicing scientist in this field. The high school student has some 

misconceptions about certain genetic principles and, through the lesson, has a chance to 

overcome them with the help of her mentor. This structure models the STEM career paths 

open to students and provides a method for students to explore and discover their own path to 

a STEM career.  

  

As often as possible, lessons include inquiry-based approaches to new material. In particular, 

the 5 Es approach is adapted for use in this course, asking learners to Engage, Explore, 

Explain, Elaborate, and Evaluate. The lesson “Water: An Essential for Life” in unit 1 provides 

a good example of this strategy. The lesson is structured around a series of short hands-on 

experiences with water in the form of lab-like activities. This approach provides learners with 

a chance to experience the properties of water and form their own sense of the central ideas in 

the lesson.  
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Practice is an integral part of the lessons in the course. Practice is provided through standard 

multiple-choice questions; advanced interactions such as click-to-sees and drag-and-drops; 

and fun, interactive, research-based tools and simulations.  

  

Lab Components  

The lab activities for science subjects provide learners with hands-on exposure to the scientific 

concepts they are studying and exploring. Science instruction is as much about learning how 

to do science as it is about developing a conceptual understanding. Labs bring those two 

elements together.  

  

This course uses a blended model for lab experiences. Some lab experiences are provided using 

online and alternative approaches as noted below. The four primary lab experiences that form 

the basis of this course are designed to be conducted in person with the planning and guidance 

of a teacher.   

  

Alternate Approaches   

• Informal labs—Sometimes called “kitchen sink” labs, these activities use materials 

readily available at home or in non-lab facilities within a school. They will provide true 

hands-on exposure to phenomena without the use scientific experimental equipment. 

For example, the lesson “Water: An Essential for Life” described above includes a series 

of such informal hands-on experiences that do not require lab equipment to carry out.  

• Interactive simulations—These rich, interactive simulations are open-ended and 

multi-dimensional. They allow learners to adjust various factors in a simulated 

experimental situation to see how the outcome of the procedure changes in reaction to 

their inputs. The simulations allow for open-learner exploration, as well as more 

structured and guided inquiry into various phenomena. For the lesson on evolution in 

unit 6, an online simulation on natural selection provides learners with the chance to 

change certain variables and observe successive generations of species as the 

population adapts to the environmental conditions.  

• Analysis of experimental data—Experiencing the practice of science need not 

involve doing every step of the gathering of data by hand. Many scientists share data 

sets from observations or experiments, and the questions posed, calculations 

performed, and the analysis and interpretation of the results can be quite a powerful 

lab experience. The tasks included in this course will point learners to existing data 

sets, show them an analytical approach, and then ask them to perform calculations, 

graph, analyze, and report back on that data using solid principles of scientific inquiry.  

• Simulated labs—Using various media, such as videos and microscope slides, learners 

will observe experiments virtually and then carry out analysis and interpretation of 

that experience as if they had performed the steps themselves. The lesson “The Cell 

Cycle” in unit 3, provides an example of this alternate approach to labs. It uses a series 

of photographs of microscope slides to simulate the experience of taking onion skin cell 

samples. The microscope slides are presented for the learner to identify the cell cycle 

phases and then put the phases in the right sequence.  
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Biology A Curriculum Contents and Pacing Guide  

This course is split into six units spread across 18 weeks. Use it as a guide and 

redesign it to fit your instructional needs and class schedule. The following curriculum 

contents provide a brief summary of the course units in each semester. The Unit 

Pacing Guide provides a general timeline for presenting this unit. This guide is 

designed to fit your class schedule and is adjustable. 

   

Unit 1: Nature of Life  

Summary  

This unit provides a conceptual understanding the nature of life on Earth. The unit 

begins by explaining how scientific methods can channel human curiosity into 

purposeful inquiry about living things. It then explores how to conduct research in 

biology by safely using lab equipment and how to communicate the results of that 

research. The unit goes on to cover the basic concepts of chemistry that are relevant 

to biology. They include the structure of an atom, isotopes, ions, ionic and covalent 

bonds, solutions, suspensions, and colloids. The chemistry-related content also 

includes the properties and chemical structure of water; the role of acids, bases, and 

buffers in biology; and the role of the carbon atom in building organic compounds. 

The unit concludes by identifying the basic functional groups that build the 

molecules of life, such as hydroxyl, carboxyl, carbonyl, amino, sulfhydryl, and 

phosphate. 
 

Day Activity / Objective Type 

1 day: 

1 

Syllabus and Plato Student Orientation 

Review the Plato Student Orientation and Course Syllabus at the 

beginning of this course. 

Course 

Orientation 

1 day: 

2 

What Is Biology? 

Demonstrate understanding of how new knowledge is added to biology.  

Tutorial 

1 day: 

3 

Conducting Biology Research  

Demonstrate ability to safely and properly use lab equipment in a 

scientific experiment.  

Tutorial 

1 day: 

4 

Communicating Your Results  

Demonstrate ability to communicate results of scientific investigations to 

others. 

Tutorial 

2 days: 

5–6 

The Chemical Nature of Biology  

Demonstrate sufficient knowledge of basic chemistry to be able to 

understand the chemical nature of biology.  

Tutorial 
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2 days: 

7–8 

Water: An Essential for Life  

Describe the properties of water that makes it an essential molecule of 

life.  

Exploration 

2 days: 

9–10 

Acids, Bases, and Buffers  

Explain the nature and role of acids, bases, and buffers in biology.  

Tutorial 

2 days: 

11–12 

Carbon: A Central Building Block  

Explain the unique chemistry of the carbon atom and why it is central 

to building organic compounds.  

Tutorial 

2 days 

13–14 

Unit Activity and Discussion—Unit 1 Unit Activity 

Discussion 

1 day: 

15 

Posttest—Unit 1                                                                                           Assessment 

 

Unit 2: The Chemistry of the Cell 

Summary 

This unit provides a basic understanding of how natural processes work at the cell and 

molecular levels. It begins by explaining that most biomolecules are polymers of smaller 

molecules called monomers. It then goes on to describe how the major groups of biological 

molecules, such as carbohydrates, lipids, proteins, and nucleic acids, function in natural 

systems. It explains how energy transformation through metabolic pathways is the core 

process that defines life. This unit also discusses the structure, function, and 

denaturation of enzymes. It concludes by comparing prokaryotic and eukaryotic cells in 

terms of their size and complexity. 

Day Activity / Objective Type 

2 days: 

16–17 

Polymers: Combinations of Monomers   

Explain the relationship between monomers and polymers in biological 

chemistry.   

Tutorial 

2 days: 

18–19 

 

Carbohydrates, Lipids, Proteins, and Nucleic Acids  

Describe the structure, variations, and functions of the four major 

groups of biological molecules.  

Tutorial 

2 days: 

20–21 

Transforming Energy   

Recognize that life is a series of organized metabolic pathways that 

involve transforming energy.   

Tutorial 

2 days: 

22–23 

Enzymes   

 Explain the structure, function and denaturation of enzymes.  

Tutorial 

  



PLATO® Courses          Teacher’s Guide—Biology A  

12  

  

2 days: 

24–25 

Cells: Prokaryotic and Eukaryotic  

Compare and contrast prokaryotic and eukaryotic cells in terms of size 

and complexity.  

Exploration 

2 days 

26–27 

Unit Activity and Discussion—Unit 2 Unit Activity 

Discussion 

1 day: 

28 

Posttest—Unit 2                                                                                   Assessment 

 

Unit 3: Cell Structures and Functions  
 

Summary  

This unit introduces cell functions as the organizing structures of life. It begins with an 

overview of the structures and functions of cells and then explores the techniques that 

biologists use to study them. The unit then moves on to explain how materials are transported 

in and out of cells through osmosis, diffusion, and cellular transport. It also explores how cells 

use organic compounds and sunlight to generate their own energy. The unit concludes by 

addressing the concept of the cell cycle and the internal and external control systems that 

regulate the cell cycle. 
 

Day Activity / Objective Type 

2 days: 

29–30 

Overview of Cell Structures and Functions  

Describe the general structure and ultrastructures of cells and relate 

these structures to their function in cells.  

Tutorial 

2 days: 

31–32 

Osmosis, Diffusion, and Cellular Transport  

Explain how materials are transported in and out of cells.  

Exploration 

2 days: 

33–34 

Energy in Cells 

Discuss in detail how cells use organic compounds as their energy 

source.  

Tutorial 

2 days: 

35–36 

 

Photosynthesis  

Discuss in detail how plants convert light energy into chemical energy in 

a stable form for all life to use.  

Exploration 

2 days: 

37–38 

The Cell Cycle  

Describe the cell cycle and how it is regulated.  

Exploration 

2 days: 

39–40 

 

Regulating the Cell Cycle  

Explain how the cell cycle is controlled and regulated in a cell.  

Tutorial 

2 days 

41–42 

Unit Activity and Discussion—Unit 3 Unit Activity 

Discussion 
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1 day: 

43 

Posttest—Unit 3                                                                                  Assessment 

 

Unit 4: Descriptive Genetics  

 
Summary  
In this unit, you will learn how all living things inherit traits from their parents. It begins 

with the two types of reproduction, sexual and asexual, and the two related types of cell 

division, mitosis and meiosis. The unit then goes on to cover inheritance, beginning with 

the history of genetics as explored by Gregor Mendel, the father of genetics. The unit ends 

by explaining and comparing the concepts of gene-based and chromosome-based 

inheritance. 
   

Day Activity / Objective Type 

2 days: 

44–45 

Sexual Reproduction  

Describe how sexual reproduction contributes to genetic diversity.  

Tutorial 

2 days: 

46–47 

Meiosis in Life Cycles  

Explain the process and role of meiosis in sexual life cycles.  

Tutorial 

2 days: 

48–49 

Mendelian Genetics  

Explain and solve problems involving basic Mendelian genetics. 

Exploration 

2 days: 

50–51 

Gene-Based Inheritance  

Explain and solve problems involving gene based inheritance discovered 

since Mendel. 

Tutorial 

2 days: 

52–53 

Chromosomal Inheritance  

Describe experiments that led to the discovery of, and solve problems 

related to chromosomal inheritance.  

Tutorial 

2 days 

54–55 

Unit Activity and Discussion—Unit 4 Unit Activity 

Discussion 

1 day: 

56 

Posttest—Unit 4                                                                             Assessment 
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Unit 5: Molecular Genetics  
 

Summary  
This unit goes deeper into the concept of inheritance by covering DNA and genetic 

engineering. It begins with an overview of DNA and genes, which includes their structures 

and functions. This unit then goes on to explore mutation and its role in altering protein 

structures, as well as how genes are controlled in prokaryotic and eukaryotic cells. The unit 

ends by describing common methods of genetic engineering and some of their applications. 
 

Day Activity / Objective Type 

2 days: 

57–58 

Overview of DNA  

Describe the replication and repair of DNA.   

Tutorial 

2 days: 

59–60 
DNA and Genes  

Explain the nature and role of mutations in altering protein structure.  

Exploration 

2 days: 

61–62 

Mutations of Cells  

Explain the nature and role of mutations in altering protein structure. 

Tutorial 

2 days: 

63–64 

 

Genetic Control  

Describe how genetic control in prokaryotes occurs.  

Tutorial 

2 days: 

65–66 

Genetic Engineering  

Describe common methods of genetic engineering and some of their 

applications.  

Tutorial 

2 days 

67–68 

Unit Activity and Discussion—Unit 5 Unit Activity 

Discussion 

1 day: 

69 

Posttest—Unit 5                                                                                  Assessment 
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Unit 6: Evolution 
 
Summary  

In this unit, you will study genetic concepts in evolution and how discoveries in genetics led to 

Darwin's concept of an evidence-based theory. This unit begins by explaining how Darwin 

developed his theory of natural selection. It then goes on to explore the concept of gene 

frequency, including the Hardy-Weinberg equilibrium and factors that change gene 

frequencies in a population, such as natural selection, mutation, nonrandom mating, genetic 

drift, and gene flow. This unit also explains the concepts of microevolution, adaptive evolution, 

speciation, punctuated equilibrium, and macroevolution. It delves into how biologists trace 

organisms' phylogeny by obtaining evidence of evolution through the study of fossils, anatomy, 

and embryos of organisms. This unit ends by outlining the history of the evolution of life on 

Earth.  
 

Day Activity / Objective Type 

2 days: 

70–71 

Darwin and Natural Selection  

Explain how Darwin developed his theory of natural selection.  

Tutorial 

2 days: 

72–73 

Gene Frequencies  

Show how changes in gene frequencies can lead to evolutionary 

changes.  

Exploration 

2 days: 

74–75 

Microevolution  

Discuss how microevolution results from changes in gene frequencies in 

a population.  

Tutorial 

2 days: 

76–77 

Adaptive Evolution   

Explain how genetic variation arises in a population and can result in 

adaptive evolution.  

Tutorial 

2 days: 

78–79 

Speciation  

Explain the most common mechanisms in evolution that lead to 

speciation.  

Tutorial 

2 days: 

80–81 

Macroevolution  

Describe the concept of punctuated equilibrium and how it contributes 

to macroevolution.  

Tutorial 

2 days: 

82–83 

Phylogeny  

Describe how evidence of evolution obtained by various methods allows 

biologists to trace organism’s phylogeny.  

Tutorial 

2 days: 

84–85 

Evolution of Life on Earth  

Outline the history of the evolution of life on Earth.  

Exploration 

2 days: 

86–87 

Unit Activity and Discussion—Unit 6 Unit Activity 

Discussion 

1 day: 

88 

Posttest—Unit 6                                                                                  Assessment 
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1 day: 

89 

Semester Review  

1 day: 

90 

End-of-Semester Exam Assessment 

 

  


