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Objectively defend 
investments in 

instructional quality 

ROI 

Learn more about 
Learning Science 

concepts and terms 

Learning Science 

Expand your set of 
instructional tools 

(for humans or tech) 

Practical Tools 
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  Simplify 

  Develop technology and systems 

 Prepare personnel to cope with complexity 



  Simplify 

  Develop technology and systems 

 Prepare personnel to cope with complexity 

More Agile Higher Order More Skills 









Sanders et al. (1997). Teacher and classroom context effects on student achievement: Implications for teacher evaluation. 



≈8-9% student 
achievement increase 

≈35% increase 
in teacher skill 

The most important factor affecting student learning is the teacher 

35% increase in teacher quality raises scores by ≈8-9% 

Rockoff (2004). The impact of individual teachers on student achievement: Evidence from panel data. 



The most important factor affecting student learning is the teacher 

Top teachers (at 84th percentile) will increase student earnings by $20K across a lifetime 

35% increase in teacher quality raises scores by ≈8-9% 

Hanushek (2011). How much is a good teacher worth? 



Well-respected and 
extensively followed Worst teachers foster about 8% points 

knowledge/skill growth per year 
(above normal maturation) 

(Normal maturation) 

Best teachers foster ≈6X more knowledge/skill growth per year vs. worst teachers 

Best teachers foster 46%  points 
knowledge/skill growth per year 

The most important factor affecting student learning is the teacher 

35% increase in teacher quality raises scores by ≈8-9% 

Top teachers (at 84th percentile) will increase student earnings by $20K across a lifetime 

Marzano & Pickering (2003). Classroom management that works: Research-based strategies for every teacher.  



Darling-Hammond (1999). Teacher quality and student achievement: A review of state policy evidence. 

Best teachers foster ≈6X more knowledge/skill growth per year vs. worst teachers 

Top teachers (at 84th percentile) will increase student earnings by $20K across a lifetime 

The most important factor affecting student learning is the teacher 

35% increase in teacher quality raises scores by ≈8-9% 



Training in educational skill = 4Xs more meaningful than subject-matter expertise 

Best teachers foster ≈6X more knowledge/skill growth per year vs. worst teachers 

Top teachers (at 84th percentile) will increase student earnings by $20K across a lifetime 

The most important factor affecting student learning is the teacher 

35% increase in teacher quality raises scores by ≈8-9% 

Quality = Pedagogical (andragogical) knowledge and skills 

Darling-Hammond (1999). Teacher quality and student achievement: A review of state policy evidence. 



“Achievement increased an 
average 21% for students 

whose teachers were 
provided professional 

development”  

Training in educational skill = 4Xs more meaningful than subject-matter expertise 

Best teachers foster ≈6X more knowledge/skill growth per year vs. worst teachers 

Top teachers (at 84th percentile) will increase student earnings by $20K across a lifetime 

The most important factor affecting student learning is the teacher 

35% increase in teacher quality raises scores by ≈8-9% 

Quality = Pedagogical (andragogical) knowledge and skills 

Yoon et al. (2008). The effects of teachers' professional development on student achievement: Findings from a systematic review of evidence. 



Training in educational skill = 4Xs more meaningful than subject-matter expertise 

Best teachers foster ≈6X more knowledge/skill growth per year vs. worst teachers 

Top teachers (at 84th percentile) will increase student earnings by $20K across a lifetime 

The most important factor affecting student learning is the teacher 

35% increase in teacher quality raises scores by ≈8-9% 

Quality = Pedagogical (andragogical) knowledge and skills 

High-Impact Learning Culture: The 40 Best Practices for Creating an Empowered Enterprise by David Mallon 

Professional development investments help; one study shows a +21% impact on student outcomes 



Instructional quality can be developed via training 

Instructional quality matters 

Investments in instructional quality make sense 

Instructional quality can be defined 







Year: 1990 

Applied, ecological 
discipline A body of knowledge 

How people learn and 
how to enhance learning 

Scientific Research 

Human 
cognition and 

learning 

Education 
theory and 

practice 

…about… 

…derived from… 

on 

Formally 
Established 

is 

(linked together) 

Interdisciplinary 
field, including… 

Cognitive Science 

Neuroscience 

Computer Science 

Education 

Anthropology 

Applied Linguistics 

Design Science 

Create and discover 
learning innovations 

Continuously improve 
instructional methods 

Goals 

Apply it to create 
effective, efficient, and 

affordable learning 

Where? 

Online / distributed 

On the job 

Informal settings 

(basically anywhere) 

Based on anecdote 
and tradition 

Focused on isolated parts of the instructional system 

Expecting “perfect” one-and-done solutions 

is not  

Areas of study 

The way 
people 
learn 

Factors 
that affect 

learning 

Instructional 
methods to 

enhance learning 

Technology to 
facilitate 
learning 

Methods to 
evaluate learning 

objectives 

Formal schools 

















Instructional strategies involve meta-level prior planning, and instructional tactics refer to 
the individual learning activities that take place during the instructional process.  

Master Learning 

Sequencing of Tactics 

Types of Desired 
Thinking 

Gagné's 9 Events of 
Instruction 

vs 

Lecture 

Demonstration 

Case Study 
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Situation –  Overview of the learners and learning context 

Mission –  Goals for the learning activity; its desired end-state 

Execution –  Instructional plan of action, e.g. sequencing, tactics 

Administration –  Resources and administrivia 

Command –  How will you monitor instructional effectiveness?  
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SITUATION: LEARNERS & LEARNING CONTEXT 

• Group size 

• Attitudes and motivations 

• Jobs and duties 

• Prior knowledge 

• Experience levels 

• Technology familiarity 
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MISSION: COURSE PURPOSE AND MILESTONES 

• Course objectives 

• Ultimate endstate 

• Endstate rationale 

• Course strategy 

• Course milestones 



S 

M 

E 

A 

C 

EXECUTION: PLAN OF ACTION 

• Lesson endstates 

• Instructional tactics 

• Potential pitfalls and contingencies 

• Plans for adaptation 

• Sequence 

• Assessments 



S 

M 

E 

A 

C 

ADMINISTRATION: LOGISTICAL DETAILS 

• Logistics 

• Time constraints 

• Facilities 

• Resources 

• Technologies 



S 

M 

E 

A 
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COMMAND: MONITORING YOUR INSTRUCTION 

• Monitoring your design and delivery 

• Gauge effectiveness 

• Peer review 

• Self-improvement 

• Improvement areas 





Action Learning Projects 

Assigned Questions 

Card Sorting 

Case Studies 

Compare and Contrast 

Concept Maps 

Cooperative Learning 

Crystal Ball Exercises 

Decision-Forcing Cases 

Demonstrations 

Drill and Practice 

Ethical Decision Games 

Experiments 

Field Research 

Fishbowl Discussions 

Guided Discussions 

Interviews 

Jigsaw Groups 

Journal Writing  

Lecture 

Metacognitive Prompts 

Mindfulness Exercises 

Model Building 

Problem-Based Learning 

Reciprocal Teaching 

Role-play Exercises 

Sand Table Exercises 

Scenario-Based Tasks 

Socratic Seminars 

Staff Rides 

Summarizing 

Tactical Decision Games 

Tactical Walks 

Think Aloud 

Visual Imagery 

Visualization Exercises 

Workbooks/Worksheets 

Worked Examples 

Writing  
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Student 
Driven Action 



Time 

Student 
Driven Action 
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Level of 
Thinking 







 Direct Instruction 

 Indirect Instruction 

 Interactive Learning  

 Experiential Learning 

 Independent Study 





Bloom’s taxonomy 



Bloom’s taxonomy 

List 

Define 

Recall 

Interpret 

Paraphrase 

Explain 

Execute 

Solve 

Generalize 

Structure 

Differentiate 
Deconstruct 

Value 
Judge 

Appraise 
Design 

Develop 

Plan 



Bloom’s taxonomy 



Krathwohl et al.’s Affective Taxonomy Simpson’s Psychomotor Taxonomy 

Basic awareness 

Compliance / Participation 

Attaches real value 

Internalizes into own value set 

Becomes a characteristic of someone 

Senses 

Is ready to act / mindset 

Imitation and trial-and-error 

Habitual responses 

Can adapt to special cases 

Create new movements 



Lectures 

Demonstrations 

Worked examples 

Card Sorting 

Jigsaw Groups 

Socratic Seminar 





REMEMBER 

UNDERSTAND APPLY 

EVALUATE 

ANALYZE 

CREATE 



Role-Play 

Drill & Practice 

Tactical Decision 
Game 



Photo Courtesy of Combat Camera 



Objective: Given the scenario, 

the players will practice the 

decision-making process by 

deciding how a given fire can be 

safely approached and then 

verbally communicate their 

decision to the appropriate 

individuals.  

http://www.fireleadership.gov/toolbox/documents/TDGS_STEX_Workbook.pdf 



You are the leader of a fire engine being ordered for a dry lightning storm that has 

ignited several fires in your response area. The firefighting team has not worked together for very 

long, and this is their first fire. The team consists of four firefighters – yourself, one second 

season firefighter, and two rookie firefighters. You are equipped with one chainsaw, two backpack 

pumps, a full compliment of hand tools, and a two-way radio. The Fire Management Officer is 

swamped; several of the new fires appear to be growing larger. He 

calls you in and gives you the specific location information for the fire. His instructions are to “Keep 

this one small, I’ll try to get you some help if you need it, but for now you are on your own.” As you 

drive to the fire, you note the weather and fuel conditions: The storm has passed 

and the rain is subsiding. The wind is blowing from the north at 3 k/hr. The rain wasn’t heavy 

enough to thoroughly wet the dry vegetation, and there is a lot of swampland to 
burn.  Also during your travel out to the fire you hear the Aerial Recon tell dispatch that your fire 

looks to be about a ½ acre in size with some flame showing. After walking about ½ 
mile from your drop off point traveling south through a swamp, you and your team are 

finally able to see the smoke from the fire, it is below you and to your right. The smoke column looks 

like thick, dark gray clouds billowing in the wind. The time is 10:00, what instructions will you give? 





Concept Maps 

Model Building 

Decision-Forcing 
Cases 





Staff Ride  –  Journal Writing  –  Case Studies 





Full-Task 
Simulation 

Action-Learning 
Project 

Reciprocal Teaching 

 

 



 Incorporate variety 

 Gradually increase complexity 

 Tailor interventions to your learners  





Day 1 Day 2 Day 3 

TCCC 

Gain Attention 

Direct 

Indirect 

Direct 

… 

Direct 

Interactive 

Experiential 

Independent 

… 

Interactive 

Indirect 

Interactive 

Experiential 



Gain Attention 

Direct 

Indirect 

Direct 

… 

Direct 

Interactive 

Experiential 

Independent 

… 

Interactive 

Indirect 

Interactive 

Experiential 

Day 1 Day 2 Day 3 

TCCC 

Tsunami Video 

Lecture + Demo 

Guided Cases 

Watch Video 

… 

Demo + Think 
Aloud 

Jigsaw 

Part-Task 
Mannequins 

Homework 
Questions 

… 

Concept Maps 

Ethical Decision 
Game 

Drill and 
Practice 

Full-Task 
Simulation 



ASSESSMENTS 









Beginning or 
middle of 

lesson 

Reinforces 
Learning 

Often 
informal 

Paired 
with 

Feedback 

Tests for 
learning  

Tests of 
learning  

End of 
lesson or 

entry 
checkpoint 

Typically 
formal 

Assign a 
grade or 

score 

Usually 
quantitative 

* Ainsworth, L., & Viegut, D. (Eds.). (2006). Common formative assessments 



Checklist 

Direct Observation 

Multiple Choice Test 

Survey 

Direct Questions 

Task Completion 

Rubric 

BARS 

Card Sorting 

Concept Maps 

Metacognitive Prompts 

Situational Judgment Test 

Exit Cards 

Four Corners 

One Sentence Summary 

Paraphrasing 

Knew / Learned / Question 

Socratic Seminar 

TYPICAL ASSESSMENTS LESS COMMON INFORMAL CHECKS 



Rubric 

USMC Command and Staff College, Written and Oral Communications Guide AY 2010-11. Writing Assignment Grading Rubric for MCWAR, CSC, SAW  



BARS 

Phillips, J. K., et al. (2006). Behaviorally anchored rating scales for the assessment of tactical thinking mental models.  



Card Sorting 



Concept Maps 

What is the correct word or phrase for item #3? 

a. Applied Research 

b. Implementation 

c.   Test and Evaluation 

d.   Operations and Maintenance 



Concept Maps 



Concept Maps 



Prompts 

For each item, write a sentence that describes the relationship between two given 

concepts. Each of your short-answers should be accurate, meaningful (to this 

course), and coherent. You do not need to provide extensive details in each 

sentence; in fact, being succinct is preferred.  

1. Manpower and Personnel 

2. Humanitarian Aid and Reservists 

3. Mortar Fire and Rear Guard 



SJT 



Case 1: 

Multiple-Choice Tests 
in Military Ethics 

Case 2: 

Low HADR Course 
Completion Rate 



Anecdotally 
observed 

knowledge gaps and 
misconceptions 

Lack of participation 
(by some) 

Everyone passes 
end-of-course 

multiple-choice test 



3-days of 
online content 

+ multiple-
choice tests as 

progress 
“gates” 

+2-days of face-
to-face lecture 
and discussion  

Summative 
assessment = 
(1) Computer 

Simulation and 
(2) SJT 

BUT! High 
failure rate and 

unable to 
predict who 

will fail 





Day 1 Day 2 Day 3 

TCCC 

Tsunami Video 

Lecture + Demo 

Guided Cases 

Watch Video 

… 

Demo + Think 
Aloud 

Jigsaw 

Part-Task 
Mannequins 

Homework 
Questions 

… 

Concept Maps 

Ethical Decision 
Game 

Drill and 
Practice 

Full-Task 
Simulation 

Graded Quiz 

SJT 

Pre-Test 





The medium is less important than the way 
learners interact with the material and each other 



You can modify the tactics and assessments for 
the sophistication level of your technology 



“Simulation” isn’t instruction; it’s a tool. Combine 
it with an instructional strategy and tactics 



Remember to think about the pre- and post-
technology activities  

TDG 

Case 
Study 

Pre-
Test 

Post-
Test 

Socratic 
Seminar 

AAR 





ROI Learning Science Practical Tools 



ROI Learning Science Practical Tools 



Learning Science Practical Tools 
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