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Instructional Methods Tool 
 

Background 
 
 To better prepare Army Leaders and Soldiers to meet the future challenges across the 
spectrum of conflict, the US Army Training and Doctrine Command (TRADOC) developed a 
new Army Learning Model (ALM) in 2011 in its U.S. Army Learning Concept (ALC) for 2015  
(TRADOC, 2011).  This model called for a change in the way that training was typically 
conducted to one that was more “learner-centric”.  These ideas are in line with requirements 
levied on academic institutions by accrediting bodies for the past 15-20 years (Huba & Freed, 
2000).  The ALM was integrated into the current U.S. Army Learning Concept for Training and 
Education doctrine by emphasizing learner-centric training and education to “develop agile, 
adaptable, and innovative Soldiers…with the competencies required to build cohesive teams and 
successfully lead them in complex and chaotic operating environments (TRADOC, 2017, p. 12). 
 

Moving from a teacher-centric to a learner-centric approach requires a paradigm shift by 
instructors, students, course managers, and Leaders.  The ALM called for classroom instruction 
to focus on problem-solving events, to tailor the individual learner’s training experience, and to 
reduce or eliminate the use of instructor-led presentations.  To achieve these goals, instructional 
designers and developers need to possess a sound understanding of the types of instructional 
pedagogies that support these ideas.  This is a challenging requirement because even academic 
professors who have had much training in this area struggle with determining the best approach 
for particular learners, content, proficiency levels, etc.  Some training developers and instructors 
in the U.S. Army Centers of Excellence (CoEs) have had the opportunity to attend workshops 
with the goal of providing additional information regarding the ALC, especially in thinking how 
course outcomes may differ when the course is redesigned to be learner-centric.  However, these 
workshops often discuss ideas at a general level or when discussed in the context of a course 
only a limited number of ideas are discussed in terms of learner-centered exercises.  Although 
the ALC has provided a good start for the CoEs in thinking about this ‘paradigm shift’, many 
challenges still exist in determining the best instructional technique for a particular course. 

 
Research Objective 

 
The objective of this research was to determine and develop a framework of learner-

centric pedagogies that would be useful to training developers and/or facilitators when they are 
designing/executing a course using ALC principles.  The purpose of the framework was to aid 
decision makers in the selection of the most appropriate and effective instructional 
methodologies, pedagogies, and techniques for particular learning environments, instructional 
content, and differences in experience levels of the learners and instructors.  

 
The framework was developed into a web-based digital application, the Instructional 

Methods Tool, to provide an output of learning methodologies (see 
http://www.benning.army.mil/mcoe/ARIFB/recent.htm) with specific attention paid to the 
practicality and utility of the tool for TRADOC training developers, instructors, and staff and 
faculty personnel.  The final product was developed to supplement, not replace, current training 
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developer tools or training management software, and should not be construed as a tool for an 
entire course, but for blocks of training or lessons within a course.   
 

Method 
 

 The approach used to develop this research product followed a four-phase process.  Phase 
one consisted of a comprehensive review of U.S. Army course characteristics. Phase two 
consisted of supporting efforts: a comprehensive literature review of empirically-based 
instructional pedagogies was conducted and then these instructional methods were aligned and 
grouped with the U.S. Army course characteristics.  In phase three, sample Army tasks were 
identified for groups and military task content examples illustrating instructional methods were 
developed.  In phase four, the materials of phase three were developed into a prototype digital 
application.  The last phase involved an iterative review-revise process with the prototype 
application.  Reviewers came from two different populations: TRADOC course training 
developers and TRADOC school staff and faculty managers. 
 
Phase I: U.S. Army Course Review 
 
 The purpose of this review was to identify the scope of U.S. Army courses that the web-
based tool would need to encompass.  We focused our effort on two primary sources – 
Headquarters, Department of the Army (HQDA) Pamphlet (DA PAM) 351-4, U.S. Army Formal 
Schools Catalog (HQDA, 2016), and the web-based Army Training Requirements and Resources 
System (ATRRS)1.  DA PAM 351-4 (2016) “is the official source of information on formal 
courses of instruction offered at active U.S. Army Schools and Training Centers” (p. 1).  The 
catalog provides general course information (description, prerequisites, course length, etc.) that 
is used when selecting Soldiers to attend courses.  We classified the general information as 
course characteristics and added another characteristic – learning environment – which relates to 
where the Soldiers learn, i.e. classroom, vehicle bay, or field site.  Figure 1 depicts an example 
list of the course characteristics. 

 
Figure 1.  Example of U.S. Army formal school course characteristics. 
 

                                                           
1 Both the DA PAM and ATRRS can be found at https://www.atrrs.army.mil/atrrscc/. 
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The course characteristics describe each course and differ for each course.  For example, 
the type/purpose of the course can range from simple trade skill producing courses, such as 
Wheeled Vehicle Mechanic, to more esoteric courses, such as Cyber Operations Specialist.  The 
prerequisites identify required knowledge, skills, and abilities, etc., and in the case of U.S. Army 
courses, can include medical clearance and rank.  The length of the course can vary from 40 to 
1400 academic hours or greater, while the course content can focus on leadership, doctrinal, or 
technical training.  The learning environment was added as students attending Army courses can 
train in numerous environments; for example, leadership and doctrinal courses combine both 
classroom and field environments, while technical skill courses could include vehicle bays, 
demolition ranges, or in and under water.  We posited that the learning environment could 
impact the instructional methodology and included it for consideration as a course characteristic.  
To add to the readers’ perspective on the scope of U.S. Army courses, ATRRS listed 20,960 
courses for fiscal year 2016.   
 

When considering which instructional method is appropriate for what Army course, you 
must consider student characteristics.  U.S. Army course execution is impacted by the 
homogenous and heterogeneous nature of the student population, that is, Soldiers, Sailors, 
Airmen, and Marines2.  U.S. Army courses can include learners who are grouped by similar 
characteristics (homogeneity) – i.e., military occupational specialty (MOS) or rank – as well as 
learners grouped by differing characteristics (heterogeneity) – i.e., branch of service or level of 
education.  Figure 2 depicts an example of what we identified as these student characteristics. 
 

 
 
Figure 2. Example of characteristics of students who attend U.S. Army courses. 
 

The number of learners could be considered as a course or student characteristic; for our 
purposes we decided to include it as a student characteristic.  For example, the number of 
students in Army courses can range from less than 10 for highly specialized courses 
(Immunization/Allergy Specialty) up to 650 for leadership courses (U.S. Army Sergeants Major 
Course [SMC]).  These two courses best typify the variation in characteristics of the student 
population.  The Immunization/Allergy Specialty is designed for the Immunology-Allergy 
Technician only (homogeneity), while SMC students are from any Army MOS, can be from any 
branch of service (Army, Navy, Air Force, and Coast Guard), including foreign armed forces 
(heterogeneity).  Similarly, student experience, in the individual and collective task context, can 

                                                           
2 Certain U.S. Army courses are open to all branches of the Department of Defense, to include Department of the 
Army Civilians. 
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vary within courses the same way that each student’s level of education can differ.  Continuing 
with the SMC example to highlight this variance, part of the SMC program of instruction (POI) 
requires small groups of students (15) to conduct training on the military decision making 
process (MDMP).  The level of student experience with this task ranged from Infantry and 
Special Forces Soldiers, who had vast experience with this task, to Public Relations and Foreign 
Army Soldiers, who had no experience with this task.  Moreover, the variance in level of post-
high school education within this same group ranged from Soldiers with 1-year of college to 
Soldiers with multiple graduate degrees3.   
 

Lastly we considered instructor characteristics.  According to TRADOC Regulation (TR) 
350-18 (2010) “AR 614-200, DA Pam 611-21, and TR 350-10, and appropriate CMP provide 
guidance for instructor grade and experience requirements” (p. 25). As Army instructor grade 
[rank] and experience are stipulated in regulatory guidance we elected to forego using instructor 
characteristics as variables in the web-based tool except for instructor-to-student ratio.  
Instructor-to-student ratios are addressed in TRADOC Pamphlet (TP) 350-70-14 Training and 
Education Development in Support of the Institutional Domain (TRADOC, 2015) which states 
that for “problem-based, learner-focused courses, as described by the ALM, ratios of 1:8 or 1:16 
will be most common” (p. 81).  It also lists such factors as safety (e.g. throwing a live grenade 
requires a 1:1 ratio), facility limitations, equipment availability, and manpower limitations that 
affect the instructor-to-student ratio.  Reviews of a subset of TRADOC course POIs produced 
additional ratios of 1:20 to 1:50.  Based on the variance of ratios identified, we elected to break 
instructor-to-student ratios into two categories – small group [<=1:16] and large group [>=1:17].  
Given that the combinations of course, student, and instructor characteristics, the resulting 
number of variations was overwhelming (approximately 128 high level combinations) especially 
when considering programming logic for a web-based tool, and the alignment of instructional 
methodologies, we decided to reduce the combinations to a more manageable number.  The 
reduction process is described in the next phase. 
 
Phase II: Instructional Methods and U.S. Army Course Alignment 
 

Phase II required two distinct steps.  First, we needed to reduce the number of course 
characteristics to a more manageable number in order to facilitate alignment with instructional 
methodologies; and second, we needed to align instructional methods with course characteristics. 
 

Reducing the combinations.  To reduce the number of variables, we reevaluated our 
initial approach.  Instead of focusing on all of the characteristics and variations among the 
courses and the learners, we looked for an overarching factor.  Experience with U.S. Army 
courses led us to consider looking at both courses and learners from a task-based approach.   
 

U.S. Army courses.  Army courses, while differing in type/purpose, content, length, etc., 
are similar in one aspect – they teach tasks.  Army tasks are either common tasks that apply to all 
Soldiers or job specific tasks identified for each MOS.  Each task is assigned a title which “sums 
up the action to be performed” (TRADOC, 2012, p. 84) using a standard verb to define the 
action, i.e. Maintain an M119 Buffer Mechanism.  We found that in order to standardize the 
                                                           
3 This example is based on the author’s experience as a student at the United States Army Sergeants Major 
Academy. 
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writing of task titles, TRADOC provided a list of 195 verbs for use in describing collective and 
common individual tasks.  TRADOC further divided these verbs into psychomotor and cognitive 
groups based on the desired performance of the Soldiers.  Verbs within those groups were further 
sub-divided into psychomotor and cognitive levels (TRADOC, 2012, p. 177), and Table 1 
includes examples of verbs grouped by these levels (the full list of verbs and associated groups 
and levels can be found in TRADOC PAM 350-70-1, Appendix E, TRADOC, 2012).  
 
Table 1  
 
Psychomotor and Cognitive Levels: Descriptions and Exemplar Verbs 

Psychomotor Level Verb Cognitive Level Verb 
1. Imitation: 
    Copy action of another;  
    observe and replicate  

Disassemble 1. Remembering: 
    Recall or recognize 
    information  
 

Identify 

2. Manipulation: 
    Reproduce activity from  
    instruction or memory  

Align 2. Understanding: 
    Understand meaning,  
    re-state data in one's own 
    words, interpret, extrapolate, 
    translate  

Confirm 

3. Precision: 
    Execute skill reliably,  
    independent of help,  
    activity is quick, smooth,  
    and accurate 

Adjust 3. Applying: 
    Use or apply knowledge, put 
    theory into practice, use   
    knowledge in response to real  
    circumstances  
 

Calculate 

4. Articulation: 
    Adapt and integrate  
    expertise to satisfy a new 
    context or task  

Breach 4. Analyzing: 
    Interpret elements, organizational 
    principles, structure, construction, 
    internal relationships; quality, 
    reliability of individual components  
 

Predict 

5. Naturalization:* 
    Instinctive, effortless,  
    unconscious mastery  
    of activity and related  
    skills at strategic level  
 

 5. Evaluating: 
    Assess effectiveness of whole 
    concepts, in relation to values,  
    outputs, efficacy, viability; critical  
    thinking, strategic comparison and  
    review; judgment relating to  
    external criteria  
 

Assess 

  6. Creating  
    Develop new unique structures, 
    systems, models, approaches,  
    ideas; creative thinking, operations 

Revise 

* No verbs were categorized at this level of psychomotor performance. 
 
We elected to use these task-based verb groupings as the course variables in lieu of the many 
differing course characteristics for two reasons.  One, by using these verb groupings we would 



 

6 
 

provide the end user – the TRADOC Training Developer, Instructor, and Staff and Faculty 
member – a familiar reference point within the tool, and two, we would reduce the number of 
course characteristics to a more manageable number for alignment of instructional methods and 
software programming logic. 
 

U.S. Army Course Students.   We applied the same task-based approach to student 
characteristics.  Our rationale was based on previous research observations and our personal 
experience with learners in Army courses.   
 

Students arrive at Army courses with varying degrees of task experience.  Consider two 
examples – the civilian who joins the Army and the senior noncommissioned officers (NCOs) at 
the pinnacle of their careers.  The civilians who join the Army have varying experience with 
Army tasks at the basic level.  Some of them come from backgrounds that are conducive to 
military tasks – boy/girl scouts, Junior Reserve Officer Training Corps (JROTC), shooting clubs, 
life-guards, etc. – while others have no relevant experience.  Similarly, SMC students, as 
previously stated, have varying task experience with lessons conducted in the SMC POI.  The 
senior NCOs’ MOS, prior assignments, deployments, and military schools affect their level of 
experience.  For example, in the case of the MDMP training, Operations Division NCOs are 
more likely to have conducted or participated in this task more so than Force Sustainment 
Division NCOs. 
 

The key to grouping students revolved around the experience with the task, for example, 
Combat Engineers who have the knowledge of basic demolitions – initiating devices, demolition 
characteristics, etc. – would be considered new to the advanced task of Calculate Timber-Cutting 
Charges which involves the application of prior knowledge under a new context.  Therefore, we 
quantified students into three groups: New to Task, Familiar with Task, and Proficient with Task: 

• New to Task – No task knowledge: No fundamentals (Crawl stage of training); 
• Familiar with Task – Preliminary task knowledge: Understands fundamentals (Walk 

stage of training); and 
• Proficient with Task – Definitive task knowledge: Executes the fundamentals (Run 

stage of training4). 
 
Grouping students into three task-based groups allowed us to further reduce the variables to a 
more manageable number.  Moreover, we strove to define each group in terms that would be 
familiar to the TRADOC Training Developer.  
 

When we combined the course and student variables with the two instructor variables 
(group sizes) we had a more manageable number of combinations.  Table 2 lists the preliminary 
course, student, and instructor variables. 
  

                                                           
4 Crawl, Walk, Run is a progressive training regimen where training begins at the simple fundamental level and 
progresses to more complex levels. 
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Table 2 
 
Preliminary Course, Student, and Instructor variables. 

Course Student Instructor 
Psychomotor* Cognitive Soldier task experience  Group Size 
Imitation Remembering New to Task Small Group (<=1:16) 
Manipulation Understanding  Familiar with Task Large group (>= 1:17) 
Precision Applying Proficient with Task  
Articulation Analyzing   
 Evaluating    
 Creating   

* The naturalization level was not included as no verbs were categorized at this level of psychomotor performance. 
 

However, when calculating the number of combinations from these variables we still 
arrived at 60 combinations – 24 psychomotor and 36 cognitive.  When considering that each 
combination would have to align with an instructional methodology, we determined that 60 
separate combinations were too many and proceeded to reduce the numbers further.  This time 
we reviewed definitions of each psychomotor and cognitive level and determined we could 
combine similar levels.  In combining levels, we referred to resources reflecting Bloom’s 
Taxonomy (e.g., Krathwohl, 2002) and Dave’s psychomotor levels (e.g., Huitt, 2003) as 
indicated by TRADOC PAM 350-70-1, Appendix E (TRADOC, 2012).  The results are depicted 
in Table 3.  
 
Table 3 
 
Final Course, Student, and Instructor variables. 

Course Student Instructor 
Psychomotor Cognitive Soldier task experience  Group Size 

Imitation Remembering New to Task Small Group 
(<=1:16) 

Manipulation and 
Precision 

Understanding and 
Applying  Familiar with Task Large group 

(>= 1:17) 

Articulation Analyzing, Evaluating, 
and Creating Proficient with Task  

 
By combining some levels we reduced the number of combinations from 60 to 36 – 18 

psychomotor and 18 cognitive.  The resulting combinations became the foundation on which to 
align instructional methods. 

 
Instructional methods literature review.  An extensive literature review was conducted 

to identify empirically-based, validated instructional methods for developing the psychomotor 
and cognitive skills levels described above.  With this purpose in mind, the review was limited to 
meta-analytic research and research reviews investigating the effects of different instructional 
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methods on course outcomes across multiple samples (see Alfieri, Brooks, Aldrich, & 
Tenenbaum, 2011; Dochy, Segers, den Bossche, & Gijbels, 2003; Hoffman & Feltovich, 2010; 
Kozlowski & DeShon, 2005; Merrill, 2002, 2006; Montague & Knirk, 1993; Ning & Downing, 
2012; Resnick, 2010; Schwartz & Arena, 2013; Walker & Leary, 2009).  For example, a rigorous 
meta-analysis demonstrated the powerful effects of teaching practices, which provide structure 
and guidance during the learning experiences, on the development of a range of psychomotor, 
social/verbal, and cognitive skills as well as on course outcomes (Alfieri et al., 2011, p. 12).  The 
findings suggest that to maximize learning and increase performance, instructional methods 
should include worked examples and other guided exercises that require learners to explain their 
ideas and provide feedback on their performance.  However, as the amount of needed guidance 
likely depends upon one’s background experiences with the tasks/content (e.g., Dyer, Singh, & 
Clark, 2005), the framework suggests differing methods for learners who are novice, familiar, 
and expert with the task/content.  

 
Psychomotor learning levels.  Further, in conducting the literature review, the specific 

results of relevant articles were reflected in the framework according to the content combinations 
as described in Table 3 (e.g., Alfieri et al., 2011; Anderson, Fincham, & Douglass, 1997; Hemlo-
Silver, Duncan, & Chinn, 2007; Hockey, Sauer, & Wastell, 2007; Kirschner, Sweller, & Clark, 
2006; Klahr & Nigam, 2004; Magliaro, Lockee, & Burton, 2005; Matlen & Klahr, 2013; 
Montague & Knirk, 1993; Proctor & Dutta, 1995; Rosen et al., 2010; Schaefer & Dyer, 2013; 
Schaefer, Irvin, Blankenbeckler, & Brogdon, 2013; Strand-Cary & Klahr, 2008; Sweller, van 
Merriënboer, & Paas, 1998; Merrill, 2002, 2005; van Merriënboer, Kirschner, & Kester, 2003).   

 
Overall, to achieve the Psychomotor learning levels, instructional methods for novice 

learners reflected direct instruction methods followed by experiential methods. For example, for 
the Psychomotor, Imitation, Small Group, New to Task combination, the following empirically-
validated direct-instruction methods were included in the framework: 

• Demonstration of procedures in steps (students observe each step then practice); 
• Facilitator could then provide a completion practical exercise (PE) where the students 

first complete missing steps and then complete the entire task on their own;  
• A backwards chaining PE where the last component of the task is practiced first so 

that students are provided with knowledge of the results prior to learning the 
beginning components (e.g., bombing a target);  

• A backwards fading PE where students are first shown the complete worked example 
and certain components are then removed until finally the students complete the 
entire task on their own;  

• A forward chaining PE in which the order of the task performance is practiced from 
first to last; as time allows multiple rehearsals with instructor feedback should be 
performed; key is feedback by facilitators;  

• Instructors/facilitators/teachers should direct the pupil's attention to important cues 
and rules (Cues can be seen, heard or felt), give clear verbal descriptions, and inform 
the learner of the cues that he will respond to and rules he will follow when using the 
skill;   

• Break the task into subtasks if possible and sequence in the order that they are 
performed; 
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• Simplify the task at the start of practice but do not violate the pattern of the task as a 
whole; 

• Demonstration or verbal explanation tells the students what responses under their 
control and to what cues they should react; 

• Instructor/facilitator/teacher should watch students intently to provide prompt and 
accurate feedback about his performance; 

• Research shows that focus on the performers movements (fingers, hands, and head) 
are relatively ineffective.  Rather, directing attention to the effects of the individual 
movements on the environment results in more effective performance and learning. 
Instructors/facilitators/teachers need to monitor to help students avoid establishing a 
faulty habit.  Judge progress in terms of technique vice output;   

• Devices to record what the learner did are valuable (tape records for speech teachers, 
coaches take motion pictures, etc.); and 

• If learning how to conduct tasks on a larger system, the 
instructors/facilitators/teachers may isolate the features and functions of the system 
that are required to perform the steps of specific tasks.  For example, only those menu 
choices needed to perform certain tasks are made available to the students.  The 
students are directed only to those functions that are needed at that time in the course.  
Instructors could employ software that "takes over the input device (e.g., mouse)" of 
the student to show the student which parts of the user interface to select (e.g., menu 
choices, buttons, graphics, or indexes).  Advantages of this method is that users spend 
less time practicing the steps and components of the task and less time recovering 
from errors.  Learning by discovery on the complete system is inefficient. 

 
If the students possessed some familiarity with the content and to achieve the Imitation 

level, the instructional methods reflected direct instruction methods to review the content and as 
a check on learning followed by experiential methods.  Thus, the following direct and 
experiential methods were included in the framework based on the literature review results for 
learning in small group settings: 
 

• Students should receive the demonstration first as a refresher then could practice and 
demonstrate to the class as a check on learning;  

• They should receive feedback from the facilitators, and if they show proficiency they 
could then assist students who are rehearsing the procedures as indicated above and 
who are performing completion tasks; and 

• They should assist in providing feedback and on-the-spot corrections and could make 
their own decisions regarding which trial they would want feedback. Feedback 
frequency may be less important than the individuals’ ability to choose or not choose 
feedback. May lead to more active involvement by the learner, and learners 
increasing their effort during practice.   
 

To achieve the next level of psychomotor learning, Manipulation + Precision, it was 
determined that students would already possess a level of familiarity with the content.  It is 
recommended that instructors first assess the students to ensure they possess the requisite 
knowledge and skills for advancing to this level.  Then, a combination of direct and experiential 
instructional methods can be employed in small group learning settings, such as: 



 

10 
 

 
• In addition to continued rehearsals of each step of the procedural/psychomotor task, 

exercises should focus on having students explain why they think they are performing 
certain errors;  

• Exercises should present students with faults in the procedures/steps and have the 
students troubleshoot these faults in order to successfully address the problems; 

• Facilitators should ask students to explain their thought processes while troubleshooting; 
• Facilitators could provide additional procedural information as required (just-in-time 

procedural information) in order for the students to successfully complete the exercises; 
• Resources should be made available to reduce cognitive load such as memory joggers, 

mathematical formulas, specs, etc.;  
• The key is for students to receive additional practice while explaining their steps, errors, 

and demonstrating the ability to troubleshoot; 
• Assessments could determine if students can perform the tasks without errors across 

multiple situations;  
• Instructors can provide multiple varied examples and determine if students can perform 

these tasks in novel varied contexts.  This allows students to learn the deep structural 
aspects of the procedures even if the surface level conditions change;  

• Students could first be assessed with completion tasks in novel contexts and then on their 
own; 

• Feedback is key for the students to know where they are making errors, and then the 
facilitators should ask the students why they think they are making these errors in a new 
context; 

• Learning scaffolds should be reduced until students are operating, creating, navigating on 
their own without errors; and 

• Simulators, desktop trainers, etc. are valuable technologies to provide students with 
varied performance examples and to test their performance of the procedural tasks; 

• If students practice before knowing the correct general pattern of the task – they are 
likely to practice wrong actions;   

• If given a large amount of explanation before practicing the task, then the students will 
understand little of the explanation; 

• Need a balance between explanation, practice, and further explanation; 
• Practicing in context, using realistic, significant cues, varying practice materials and 

conditions, and assessing skills before new scenario is given;   
• Students should practice in the greatest variety of situations they can handle; 
• Instructor/facilitator/teacher should watch students intently to provide prompt and 

accurate feedback about their performance; 
• Instructors need to monitor to help students avoid establishing a faulty habit; 
• Instructors should judge progress in terms of technique vice output; 
• Devices to record the students’ performance are valuable (tape records for speech 

teachers, coaches take motion pictures, etc.); and 
• Feedback frequency may be less important than the individuals’ ability to choose or not 

choose feedback.  This may lead to more active involvement by the students, thereby 
increasing their effort during practice.  Instructors could allow the students to decide after 
which trial they want feedback. 
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To achieve this level of psychomotor learning, P2 (Manipulation + Precision) for 

students who were already proficient with the content, it is recommended to first assess the 
students to ensure their proficiency and then employ the following direct and experiential 
instructional methods for learning in small groups: 
 

• Students need to demonstrate proficiency either by demonstrating at the beginning of the 
class or taking a pre-test and 'testing' out; 

• These students also should demonstrate proficiency by performing the tasks on their own 
in varied contexts (if they perform the tasks with errors then they should be given 
completion tasks with feedback from the facilitators until they demonstrate proficiency);  

• They should be able to provide full explanations of why they are performing certain 
steps, how to troubleshoot faults, etc.; 

• They should be tested across in varied contexts until a high level of proficiency is 
demonstrated;  

• Once this is achieved they can perform as peer coaches to the less experienced students 
as these students are troubleshooting, explaining troubleshooting strategies, testing skills 
in novel contexts, etc.; 

• Simulators, desktop trainers, etc. are valuable technologies to provide students with 
varied performance examples and to test their performance of the procedural tasks.  The 
skill of adapting to different situational requirements is developed through variability in 
practice conditions; and 

• Test under high-workload conditions. 
 

To achieve the Articulation (P3) level, it was determined that students would already 
possess a level of familiarity with the content.  Thus, the following combination of direct and 
experiential instructional methods were included in the framework for this combination in small 
group settings: 
 

• Examples of how two or more tasks are combined as part of a system should be 
demonstrated to the students; 

• Completion tasks or backwards fading of complete examples of how two or more tasks 
are performed together could be provided to the students; 

• Once students practice performing two or more tasks together and receive feedback from 
the instructors then they can receive examples and exercises across multiple contexts for 
varied practice.  This allows students to learn the deep structural aspects of the 
procedures even if the surface level conditions change; 

• Students should be tested on the full integration of the two or more tasks and be provided 
with feedback by the facilitators; 

• Facilitators should ask the students to explain why they are performing certain errors, 
why they are performing certain steps, how they might troubleshoot faults, etc.; 

• Facilitators could increase the complexity of their questions, the rate at which they ask 
questions, etc. to induce realism of performing these tasks in high stakes dynamic 
situations;  

• Facilitators should continue to assess students at all of the psychomotor levels to ensure 
that students perform the individual tasks (including sub-tasks and sub-goals) at an 
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autonomous level and continue to provide feedback on how the students are performing 
multiple tasks together; 

• Assessments could include asking students to perform multiple tasks in varied and novel 
conditions (e.g., performing tasks in novel terrain, weather); 

• Facilitators can provide demonstrations of how individual tasks are integrated into larger 
systems and performed as part of collective tasks. As such, exercises could require 
students to perform tasks as part of crews/teams and explain how their individual tasks 
support crew/team performance; 

• Assessments could focus on how students visualize or perform individual tasks within 
larger systems, teams, etc.; 

• Rehearsals, practice, assessments, and feedback could focus on the integration of these 
skills in a larger context; and 

• Simulators could be employed to rehearse and practice crew/team collective performance 
prior to live exercises. 

 
For the Articulation psychomotor level, students who were proficient with the content, the 

following direct and experiential instructional methods were included for learning in small 
groups: 
 

• Exercises require students to integrate individual tasks into a larger system, collective 
performance, etc.; 

• Facilitators could ask students to explain how their tasks are integrated with crew-based 
performance, larger systems etc.; 

• Exercises could focus on how they troubleshoot integration issues and perform two or 
more integrated tasks; 

• Students could coach and mentor less experienced students; 
• With longer class times, highly proficient students could design products, repair live 

equipment, perform on-the-job training, shadow instructors, demonstrate tasks to 
different audiences, prepare explanations, briefings, papers to unit leaders, stakeholders, 
etc.; and 

• With sensori motor tasks "choking" may arise from specific task characteristics 
embedded in tasks that are susceptible to performance pressure (complexity and/ or 
proceduralization). 

 
To achieve the initial psychomotor learning level, Imitation, in larger learning group 

contexts, the following recommendations were made to maximize the effectiveness of the 
recommended instructional methods indicated above: 

• In large groups, facilitators first demonstrate procedures in steps. Students observe each 
step then practice in small groups; 

• The large group can be broken up into smaller groups in each corner of the classroom or 
outside areas. Facilitators could then provide an entire worked example to the larger 
group, and the PE could be for students in smaller groups to first complete missing steps 
and then complete the entire task on their own - backwards fading);  

• As time allows multiple rehearsals with instructor feedback should be performed in small 
groups; the key is feedback to individuals by facilitators;  
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• A culminating event could be for one individual from each group to demonstrate the 
procedures to the large group; 

• Instructors/facilitators/teachers should direct the students’ attention to important cues and 
rules (cues can be seen, heard or felt); giving clear verbal descriptions; informing the 
students of the cues that they will respond to and rules they will follow when using the 
skills;  

• Break the task into sub-tasks if possible and sequence in the order that they are 
performed. Simplify the task at the start of practice but do not violate the pattern of the 
task as a whole; 

• Demonstration or verbal explanation tells the students what responses are under their 
control and to what cues they should react. Instructor/facilitator/teacher should watch 
students intently to provide prompt and accurate feedback about their performance;  

• Research shows that a focus on the performers’ movements (fingers, hands, and head) are 
relatively ineffective.  Rather directing attention to the effects of the individual 
movements on the environment results in more effective performance and learning. 
Instructors/facilitators/teachers need to monitor to help students avoid establishing a 
faulty habit; and 

• Judge progress in terms of technique vice output.  Devices that record what the students’ 
performance are valuable (tape records for speech teachers, coaches take motion pictures, 
etc.). 

 
To achieve the psychomotor learning level Manipulation + Precision, the recommended 

instructional methods reflected the need to assess students to ensure that they possessed the skills 
required at that level, to assist the instructors in providing feedback and on-the-spot corrections, 
and assigning hands-on work to smaller groups.  As the P3 Psychomotor learning level involves 
performing two or more tasks together, if the class has approximately 30 desktop trainers then 
the approach would be similar to that of the small group description.  If it is a 200-person class 
without technology then P3 might not be possible with a large group.  

 
Cognitive learning levels.  To achieve the cognitive learning levels, recommended 

instructional methods reflected empirically-based approaches for each level (e.g., Alfieri et al., 
2011; Haydon, Mancil, Kroeger, McLeskey, & Lin, 2011; Kalaian & Kasim, 2014; Kyndt et al.,  
2013; Montague & Knirk, 1993; Schwartz, Chase, Oppezzo, & Chin, 2011; Volger, 2008; 
Tomcho & Foels, 2012; Zbylut, Brunner, Vowels, & Kim, 2007).  For the cognitive level 
Remembering for both novice students and students who had some familiarity with the content, 
the following direct instructional methods were recommended for classes taught in small groups: 

• Presentation of the information with guided notes (students are given partially completed 
notes and are required to fill in the information as the presentation is conducted; 

• Facilitator asks inquiry questions and could then provide a completion task(s) (first 
complete missing steps and then complete the entire task on their own - backwards 
fading) as PE(s) and time allows; 

• Multiple practice sessions with instructor feedback is key to being able to recall learned 
information; and 

• With a longer timeframe, a cycle of presentations with examples, probing questions that 
ask students to explain their responses, and feedback regarding these explanations could 
be conducted to provide additional opportunities for the students to learn the information. 
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For students who are more familiar with the content, they should receive the presented 

information as a refresher, but instructors may want to connect the information with knowledge 
that the students already know (advanced organizers).  Then, the students could demonstrate that 
they can recall the information as a check on learning.  They should receive feedback from the 
facilitators, and if they show proficiency they could then assist students who are conducting the 
PEs as indicated above.  They should assist in providing feedback and on-the-spot corrections. 
  

To achieve the C2, Understanding and Applying¸ level for novice learners, the following 
experiential methods were recommended:  
 

• If no pre-class work can be assigned, then start the class with a PE designed to have 
students work on solving a particular problem, review elements of a case study, research 
possible reasons for particular mission outcomes, etc.  After the students have engaged 
with the PE, facilitators could then provide more detailed information regarding the 
specific material and information to be learned.  Following this presentation of 
information, a PE should be conducted which requires the students to apply this 
information to a novel context.  The context of the second PE should have the same 
objectives as the first PE, however, the conditions and surface elements should differ; 

• If the class has a short timeframe, then the facilitator needs to provide feedback to the 
students on their attempted solutions, explain the intended outcomes, discuss that 
although the contexts differed the knowledge and skills to perform successfully in those 
situations were the same; and  

• With a longer timeframe, multiple PEs could be conducted with varied contexts so that 
the students can practice applying their knowledge and skills across a range of possible 
plausible situations.  Facilitators should ask probing questions that ask students to explain 
their responses and provide feedback regarding these explanations.  If pre-class work can 
be assigned (read-aheads, interactive multimedia instruction, presentation slides, Army 
doctrinal manuals and pamphlets), then face-to-face class time can be used by the 
facilitator to ask the students questions about the reading, such as how they would apply 
the information across a range of contexts.  Homework also could consist of having the 
students apply the information to their own experiences, and then the students could 
discuss these experiences in class.  More complex examples could be provided by the 
instructors as the students show proficiency in applying the learned information.  The 
facilitators should provide feedback to the students regarding whether their understanding 
and application of the material are accurate, realistic, practical, meets the standard, etc. 
By providing additional cues, prompts, procedural information, memory joggers, etc. as 
just-in-time information, facilitators can determine whether the students can reach a 
higher level of understanding of the material.  As additional procedural information is 
provided, backwards fading exercises may be used to assess students' proficiency with 
the new material. 

  
To achieve the cognitive level Understanding and Applying for students who are familiar 

with the content, the following experiential methods were recommended: 
• Video-taped lectures, PowerPoint presentations, and read-aheads could all be assigned as 

refresher or new information to be learned as assigned pre-class work or homework. 
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Then, in class, facilitators could maximize the synchronous/face-to-face time with 
activities that require the students to participate in group work, case study discussions, 
explanations of applications of the content to novel contexts, etc.; 

• Homework also could consist of having the students apply the information to their own 
experiences, and then the students could discuss these experiences in class;  

• More complex examples could be provided by the instructors as the students show 
proficiency in applying the learned information; 

• PEs could be assigned in which the conditions and surface elements differ; 
• If the class has a short timeframe, then the facilitator needs to provide feedback to the 

students on their attempted solutions, explain the intended outcomes, and discuss that, 
although the contexts differed, the knowledge and skills to perform successfully in those 
situations were the same; 

• With a longer timeframe, multiple PEs could be conducted with varied contexts so that 
the students can practice applying their knowledge and skills across a range of possible 
plausible situations; 

• The facilitators should provide feedback to the students regarding whether their 
understanding and application of the material is accurate, realistic, practical, meets the 
standard, etc.; 

• By providing additional cues, prompts, procedural information, memory joggers, etc. as 
just-in-time information, facilitators can determine whether the students can reach a 
higher level of understanding of the material; 

• One way to sequence the class is to have students first use specific examples from their 
prior experience or through case studies to further learn the specific knowledge and 
information of the concepts, then the students could practice this knowledge by applying 
the specific declarative knowledge structures, rules, and procedures to novel contexts;  

• Facilitators should ask probing, rapid questions that ask students to explain their 
responses and provide feedback regarding these explanations; 

• PEs also could consist of troubleshooting faults, problem solving errors, conducting 
analog procedures in case equipment fails (e.g., navigate plane without instruments), 
testing the students' expertise level by determining whether the declarative knowledge 
and procedures can be applied in ambiguous, dynamic, and challenging contexts; 

• If appropriate, test whether the application of procedural skills have become automatic 
allowing the Soldier to advance to higher levels of understanding and complexity (e.g., 
whole systems thinking, strategic planning); 

• By providing additional cues, prompts, procedural information, memory joggers, etc. as 
just-in-time information, facilitators can determine whether the students can reach a 
higher level of understanding of the material; and 

• As additional procedural information is provided, backwards fading exercises may be 
used to assess students' proficiency with the new material. 

 
To achieve the cognitive level Understanding and Applying for students who are proficient 

with the content the following experiential instructional methods were recommended: 
 

• Proficient students could provide the class with additional examples and/or applications 
of the information that is presented by the facilitators;  
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• These students could provide peer-to-peer coaching while the less experienced students 
are conducting the PEs as described above; 

• Proficient students should assist in providing feedback and on-the-spot corrections; 
• Proficient students could assist the instructors in preparing lessons and researching ideas 

for class discussion; 
• With longer class time, highly proficient students could shadow facilitators, present 

material to different audiences, prepare explanations, briefings, and papers to unit 
leaders, stakeholders, etc.; and 

• Facilitators should test the students' knowledge of the material by having them apply the 
concepts to novel contexts and assign more complex practical exercises for the students 
to complete.  These exercises could reflect the types of tasks that the students would 
perform on the job (e.g., translating authentic materials, preparing operations orders, 
researching complex problems, synchronizing intelligence information, performing 
knowledge management activities, preparing strategic level briefings) so that the students 
can practice accomplishing the tasks and receive feedback, cues, and just-in-time 
information from the facilitators to enhance their learning and maximize their 
performance. 

 
To achieve the third cognitive level (Analyzing, Evaluating, and Creating), it was 

determined that students would already possess a level of familiarity with the content.  Thus, the 
following experiential instructional methods were included in the framework for this 
combination in small group settings:  

 
• The sequencing of classroom instruction for this level should first require the students to 

complete an assignment on their own (either ahead of time as homework or during the 
first portion of the class) and then receive feedback on their work by their peers and 
facilitators; 

• PEs at this level should include debates, research assignments that require students to 
discern between facts and inferences, testing hypotheses and providing supporting 
evidence for their results, analyze concepts with contrasting cases such that the surface 
features of the scenarios change but the underlying knowledge and skill requirements 
remain the same (i.e., analysis of deep structures); 

• Facilitators could assign individuals to different roles in a case and discuss different 
viewpoints and perspectives, especially cross-cultural ones.  Students could analyze 
policy decisions and the second- and third-order effects and possible unintended 
consequences of strategic or operational decisions; 

• Following each PE, students should receive practice accomplishing the tasks and receive 
feedback, cues, and just-in-time information from the facilitators to enhance their 
learning and maximize their performance; and 

• At this level, facilitators could assess student learning by requiring the students to create 
a new approach for their specific domain area, propose how to integrate information from 
two different systems to increase performance effectiveness in a particular domain, and 
defend the logic of their decision making processes, solutions, and outcomes. 
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To achieve or sustain the third cognitive level, Analyzing, Evaluating, and Creating, for 
students who are proficient with the content, the following experiential learning instructional 
methods were proposed: 

 
• The PEs for proficient students could reflect the PEs for those above in the familiar with 

the content such as debates, contrasting cases, analysis of case studies, policy decisions, 
and the effects of the second- and third-order effects and unintended consequences of 
strategic decisions; 

• Proficient students should be able to formulate their own hypotheses, judgements, 
solutions for complex problems and be able to defend their logic, rationale, and 
processes/procedures of their decisions and outcomes; 

• Proficient students also should be able to critique and evaluate the assertions of others, 
thus, facilitators could assess students by requiring them to analyze existing decisions, 
premises, and outcomes of others and write an Oped or other critique of this work and be 
able to defend their own rationale; 

• Students should be able to think at a high strategic or operational level, integrate 
disparate pieces of information, and distinguish between facts and inferences; 

• The assessment of proficient students could include requiring students to create models or 
otherwise demonstrate the logic of their decision making processes, perform at a very 
high level with authentic job materials, analyze and use information and outputs from 
complex systems, work on a team of experts to solve complex problems, and create their 
own solutions to complex problems with ambiguous or missing information; and 

• Demonstration of such capabilities could include briefing stakeholders on their solutions, 
shadowing facilitators and other experts, performing work on-the-job with real equipment 
and personnel and receiving feedback from the facilitators or other mentors (e.g., 
diagnosing and performing medical treatment, analyzing complex data and technical 
information, producing high level intelligence reports), and creating models of the effects 
of organizational processes on personnel, resources, mission outcomes, etc. 

 
To achieve the cognitive learning levels in larger learning group contexts, facilitators 

could present material to the large group, then break the group into smaller groups to conduct the 
PEs as described above.  If the size of the group is  about 30 students, then the approach would 
be similar to that of the small group description.  

 
To achieve the C2, Understanding and Applying, level with novice learners with a larger 

class size, in contrast to the recommended sequence of instruction for smaller groups at the C2 
level, a PE as the first learning event is not recommended as this is too difficult to manage as the 
first activity with a large group.  Information should be presented with guided notes and break 
into groups for PEs (application of knowledge across different contexts, discussion of case 
studies, relating to personal experiences).  After the PEs, small groups can share outcomes of 
discussions with the larger group.  Facilitators and peers should ask probing questions that 
require students to explain their logic and rationale for their application of the knowledge and 
information.  With a longer timeframe, a cycle of presentations with more complex examples, 
PEs conducted with small groups, and group presentations with probing questions that ask 
students to explain their responses, and feedback regarding these explanations could be executed 
to provide additional opportunities for the students to understand and apply the information. 
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Achieving the second and third cognitive levels with students who are familiar or 

proficient with the content may not be possible with large groups given the nature of the 
instructional methods described above.  
 
Phase III: U.S. Army Task Examples 
 

The purpose of Phase III was to provide the TRADOC Training Developers with Army 
task exemplars that illustrated aligned instructional methods.  This phase followed a two-step 
process.  Step one involved a review-revise iterative process to identify appropriate Army task 
examples for each of the 36 combinations, and step two involved developing task content that 
illustrated the instructional methods (see Appendices C – Z). 
 

Identifying U.S. Army tasks.  The Army’s repository of individual and collective tasks 
and drills is accessible on the Army Training Network (ATN) at https://atn.army.mil/.  Tasks are 
searchable by either title or number.  We used the verb list from TRADOC PAM 350-70-1 
(TRADOC, 2012) to identify appropriate tasks for each combination.  As stated previously, each 
verb in the list was designated to either the psychomotor or cognitive group and was matched to 
a level within each group, i.e. “Calculate” was assigned as a cognitive verb at the third level of 
Applying.  To find an appropriate doctrinal Army task for the combination “Understanding and 
Applying/New to Task/Small Group,” we selected “Search Task by Title” and entered 
“Calculate”.  The results of the search are depicted in Figure 3.   
 

 
Figure 3. ATN action verb search results for “Calculate”.  

 
We reviewed each task to determine which would best illustrate the aligned instructional 

methods.  We followed this process for each combination and provided a list of tasks to the 
research team for consideration.  Once all combinations had been assigned an Army task we 
shifted focus to developing content that would illustrate the instructional methods. 
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Developing U.S. Army task content.  Content was developed for each selected Army 
task based on the aligned instructional method.  The purpose of the content was to illustrate to 
the TRADOC Training Developers a way of incorporating specific instructional methods within 
Army task training.   
 

Task content was developed using task summaries and training and evaluation outlines 
(T&EOs) found under the task link on the ATN website.  The task summaries and T&EOs for 
the selected tasks were combined with the aligned instructional methods for each combination to 
illustrate a way of incorporating instructional methods into task training.  The information for 
each combination was presented in a standard format to provide training developers with a 
common picture, that is, what the developers would see on one page was in the same location on 
another page with the content specific to instructional method.  The information was presented in 
the following sequence (see Appendix C):  

∙ Recommended Methods and Sequence of Instruction; 
∙ Key Points for Success; 
∙ Facilitator Considerations; 
∙ Practical Exercise Considerations; and 
∙ Examples of instructional methods specific to physical or cognitive desired 

performance (Task summary or T&EO specific). 
 

Recommended methods and sequence of instruction.  This information was based on 
one additional factor that was initially considered as a course characteristic but rejected based on 
the variance between courses – the length of time available for training.  We reconsidered this 
characteristic after reviewing course POIs and determining that as the POI is constructed the 
training developer breaks task training into hour or multi-hour/day lessons.  To address this 
variable, we attempted to provide instructional methods based on training time available as a 
recommended sequence of instruction.  To this end each combination began by describing 
instructional methods by time.  Figure 4 illustrates an example of this information.  
 

 
Figure 4.  Example of instructional methods based on training time available. 



 

20 
 

 
 
Key points for success.  Key points for success were identified for each type of 

instructional method.  One such key point concerns how facilitators could develop questions and 
use question sequencing techniques to increase student learning.  To illustrate this key point, 
information was provided on question development in a military context for each cognitive level.  
Figure 5 illustrates an example of this information.   
  

Figure 5. Example of military context questions based on Bloom’s cognitive level key words as 
designated in TRADOC PAM 350-70-1 (TRADOC, 2012).    
 
 

Similarly, information was provided on question sequencing.  Multiple questioning 
sequences, as found in Volger (2008), were provided with question examples written for a 
military context.  Figure 6 illustrates one example of sequencing where the facilitator would ask 
questions at a lower level (extending) before asking a question at the next higher level (lifting) 
that builds on the previous answers.   
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Figure 6. Example of military context questions used in the extending and lifting question 
sequencing technique. 

 
Facilitator considerations.  Information was provided to illustrate the facilitator’s role 

when applying the aligned instructional method.  This information was captured as guidelines 
and was not all encompassing.  For example, a facilitator who is teaching a task that requires the 
student to apply prior knowledge in a novel context could take the following steps: 

• Maximize the face-to-face time with activities that require the students to participate 
in group work, case study discussions, explanations of applications of the content to 
novel contexts, etc.;  

• Provide more complex examples as the students show proficiency in applying the 
learned information; 

• Provide feedback to the students regarding whether their understanding and 
application of the material is accurate, realistic, practical, meets the standard, etc.; 

• Provide additional cues, prompts, procedural information, memory joggers, etc. as 
just-in-time information to determine whether the students can reach a higher level of 
understanding of the material; and 

• Ask probing, rapid questions that ask students to explain their responses and provide 
feedback regarding these explanations. 

 
Similar guidelines were provided for each combination.  Guidelines were linked to the 

instructional method and adjusted based on the combination variables of class size (small or 
large group), student experience (New, Familiar, or Proficient), and level of performance 
required (psychomotor or cognitive).  
 

Practical exercise considerations.  Information was provided for facilitators to consider 
when selecting and implementing a PE as a check on learning, again, this information was 
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captured as guidelines and not considered all encompassing.  PE considerations, while they 
might be applicable to most situations, are linked to the aligned instructional method.  Examples 
of PE considerations are: 

• PEs could be assigned in which the conditions and surface elements differ;  
• PEs could consist of troubleshooting faults, problem solving errors, conducting 

analog procedures in case equipment fails (e.g., navigate aircraft without 
instruments), testing the students' expertise level by determining whether the 
declarative knowledge and procedures can be applied in ambiguous, dynamic, and 
challenging contexts; and 

• Backwards fading exercises may be used to assess students' proficiency with the new 
material as additional procedural information is provided 

 
As with the facilitator considerations, similar guidelines for PE considerations were 

provided for each combination.  Guidelines were linked to the instructional method and varied 
based on the combination of variables. 
 

Examples of instructional methods specific to psychomotor or cognitive desired 
performance.  The information for each combination and associated Army task was provided as 
an example of how to incorporate the instructional methods into Army task training.  For 
example, the aligned instructional methods for the combination “Understanding and 
Applying/New to Task/Small Group”, of which Calculate Timber-Cutting Charges is a sample 
task, were identified as: 

∙ Implementing a backwards fading model to train sequential task steps; 
∙ Providing just-in-time information as students conduct Pes;  
∙ Increasing student understanding of concepts by providing PEs with novel contexts; 

and  
∙ Providing memory joggers to reduce cognitive load. 

 
Each example of an instructional method began by providing the training developers with 

explanatory information followed by a graphic example using task based performance steps.   
As an example, the information provided to training developers for the task Calculate Timber-
Cutting Charges is depicted in Figures 7 and 8.  
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Figure 7.  Example of information provided to the facilitator explaining the backwards fading 
method of instruction. 
 

The explanatory information was provided as a means of informing the training 
developers and facilitators of an instructional method they might not be familiar with.  In some 
instances, the instructional method identified in academic literature as the most appropriate for 
the task to be trained might not be included in U.S. Army doctrinal publications.  Therefore, the 
intent behind the information was to provide a standardized definition and an indication of when 
and how to implement the instructional method. 
 

The graphic example provided a means of informing the training developers and 
facilitators how to incorporate the instructional method into task training utilizing a format that 
was familiar to them.  In the example in Figure 8, the training developers would have developed 
the task title and performance steps for “Calculate Timber-Cutting Charges” as part of their 
responsibilities.  By incorporating the instructional method of backwards fading into a familiar 
format, we hoped to illustrate a way of connecting the dots between task content and 
instructional method.   
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Figure 8. Example of backwards fading instructional method for “Calculate Timber-Cutting 
Charges”. 
 
 

Army tasks were selected and task content was developed for all 36 combinations 
identified in the previous phase (see Appendices C – Z).  An iterative review/revise process was 
incorporated into task content development to insure the appropriate instructional methods were 
clearly described. 
 
Phase IV: Digital Application Development  
 

The purpose of Phase IV was to develop the results of the previous phases into a digital 
application for U.S. Army course training developers and facilitators.  The discussion that 
follows will focus on challenges we encountered in developing an application for this target 
audience, rather than the technical aspects.  The output of this phase, a deployable digital 
application, will be discussed in the results section.    
 

Development challenges.  Based on target audience characteristics we identified two 
challenges – distribution and accessibility – that dictated the type of application – standalone or 
web-based –that could be developed.  The characteristics of the target audience that most 
impacted our decisions were: 1) a large number of users; 2) who are geographically dispersed; 
and, 3) who work on Government encrypted computers and networks.  The solution to these 
challenges lay in the development of a web-based application deployed on an Army .mil website. 
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Distribution.  The first two characteristics of our target audience indicated a challenge in 
distributing the application.  Our target audience consisted of U.S. Army training developers at 
each school and facilitators for each course located throughout the continental United States 
(CONUS) and worldwide.  Research conducted on the ATRRS website revealed that at the time 
of development there were potential users of the application at 834 schools, and in 20,960 
courses being conducted in all states, two territories (Guam and Puerto Rico), and three countries 
(Germany, Japan, and Korea).  The question of “how to distribute the application” to this large 
number of geographically dispersed users impacted decisions on the type of application we could 
develop.  We identified a similar challenge with the third target audience characteristic. 
 

Accessibility. The third characteristic of our target audience indicated a similar challenge, 
but this time in accessibility to the application.  U.S. Army training developers and facilitators 
access training management tools and systems, such as the ATN and the Digital Training 
Management System (DTMS), from encrypted computers on a government network.  Access to, 
or from, these computers and systems is regulated by cybersecurity protocols outlined in AR 25-
1 Army Information Technology (HQDA, 2013), AR 25-2 Information Assurance (HQDA, 
2009), and DA PAM 25-1-1 Army Information Technology Implementation Instructions (HQDA, 
2014)5.  For example, from an application accessibility standpoint, information in these 
documents identified that: 

 
∙ Access to the Army network is restricted to authorized users (HQDA, 2013, p.25); 
∙ Access from the Army network to public sites can be restricted (HQDA, 2009, p. 41); 
∙ Mobile code - executable software - is restricted across the Army network (HQDA, 

2009, p. 26); 
∙ Prior approval of any media, e.g. USBs, CD-ROM, floppy disk, is required (HQDA, 

2009, p.16); 
∙ Hardware and software changes to the Army’s approved network baseline require a 

certificate of networthiness (HQDA, 2013, p. 41); and 
∙ Information that is for Army personnel only should be located within an enterprise 

portal, e.g. AKO, on the Army network (HQDA, 2014, p.24). 
 
The cybersecurity protocols found within the information management policies also impacted 
our decision on the type of application we could develop. 
 

Solution.  Initially, we considered developing an application using Microsoft Office ™ 
(Excel or Access) products as this software is government approved and prevalent on 
government computers.  However, when considering how to distribute such an application using 
approved methods (i.e. e-mail, file transfer protocol site, or compact disk) we realized that we 
could not ensure that all users received and correctly implemented the application.  We next 
considered a desktop executable application, which while more easily distributable and more 
easily implemented (i.e. go to this website and download and install the application), did not 
afford accessibility due to the previously listed government computer restrictions.   
 

Finally, we decided on a web-based application that would be designed to hang on an 
approved Army .mil website.  This solution would address both challenges.  First, distribution 
                                                           
5 These documents can be downloaded from http://www.apd.army.mil/.   

http://www.apd.army.mil/
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would only involve notifying the training developers and facilitators as to the location of the 
application, that is, rather than sending one application to thousands of users, thousands of users 
would come to one application.  Second, by hanging the application on an Army .mil restricted 
website only authorized users – training developers and facilitators with common access cards 
(CAC)6 – would have access to the application.    
 

However, developing an application to reside on an approved Army .mil website required 
more technical information from government information technology (IT) specialists.  We 
approached IT personnel at the Fort Benning Network Enterprise Center (NEC)7 to determine 
the programming language and software support requirements for an application to reside on the 
Army network.  NEC personnel and the application development team established an open line 
of communication resulting in close coordination as technical questions arose.  The NEC 
personnel provided guidance related to: 

 
∙ Web framework support; 
∙ Web server versions; 
∙ Internet information services (IIS) versions, and 
∙ Backwards compatibility (web-browser and operating system). 

 
The application development team combined information received from the NEC with 

task selection and content files to develop a beta version of the application.  The beta version was 
deployed on an external server to facilitate feedback from research team members.  Multiple 
iterative changes were made prior to presenting the application to training developers and 
facilitators for their feedback. 
 
TRADOC Course Training Developers and School Staff and Faculty Personnel Review 
 
 The instructional methods tool was developed for use by institutional training developers 
and facilitators.  Validation of the tool required reaching out to these personnel for their feedback 
and a small subset of available supervisors, training developers, staff and faculty personnel, and 
facilitators was identified as the primary reviewers.  A content and functionality questionnaire 
(Appendix A) was developed and included the uniform resource locator (URL) address as a 
means for obtaining the feedback.  Feedback provided by the reviewers was compiled, 
adjudicated, and provided to the development team for inclusion in the application.   
 

Content feedback.  For the most part, content feedback focused on changing how 
information was displayed rather than changing the information.  As a result of the feedback, 
graphical information within each Recommended Sequence of Instruction section was modified 
to text base information to enhance understanding.  However, in three instances reviewers asked 
for more information to be included in the tool.  The first instance required the addition of 
information that cross-walked TRADOC PAM 350-70-14 (HQDA, 2015) instructional methods 
to the academic instructional methods to aid training developers in making the link between the 

                                                           
6 Common access cards (CAC) are identification cards issued to authorized personnel by the Defense Manpower 
Data Center and enable access to Army and DOD enterprise services from any Army system (HQDA, 2013). 
7 NECs are designated as “the information management and information technology manager on Army posts, 
camps, and stations, and is the single authority for providing common-user IT services” (HQDA, 2013, p.19) 
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two.  The second instance pertained to the inclusion of information on Bloom’s affective domain 
(e.g., Krathwohl, 2002).  The third instance related to the inclusion of question development and 
sequencing strategies for the facilitators. 
 

Functionality feedback.  The majority of the feedback pertained to functionality and 
ease of use.  As a result of the feedback more information, i.e. Select Action Verb (Type-in or 
select from dropdown list), was added to the home page to guide users on how to use the tool; 
action verb associated performance levels, i.e. C3 – Applying, and verb definitions were added to 
link instructional methods to verbs; a Clear function was added to enable users to quickly reset 
the homepage and a Print function was added to each section enabling users to print content.  
 

Results 
 

Content of the Tool 
 
 As stated previously, the instructional methods tool was designed to supplement, not 
replace, existing training developer tools.  To that end, careful consideration was taken to 
develop the tool using accepted doctrinal terms and verbiage, and where differences occurred, 
crosswalks were developed or explanatory information was provided.  The tool provides the 
training developers and facilitators with a framework that enables them to select an appropriate 
instructional method given student experience, class size, and expected level of performance.   
 

The tool consists of three major sections – the instructional methods content, the 
reference tabs, and the Admin Log In tab.  Each section is illustrated below.  
 

Instructional methods section.  The instructional methods section is the main 
functionality and capability of the tool.  The content information provided in this section 
contains the aligned instructional methods based on the level of performance required for a group 
of Soldiers with an identified level of experience.  Military exemplars are provided to illustrate 
how to incorporate the aligned instructional method(s) into a military context.  Figures 9 and 10 
and Appendix B illustrates the homepage of the instructional methods tool and an example of the 
instructional methods section content. 
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Figure 9. Example of the Instructional Methods Tool web-based application home page. 
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Figure 10.  Example of the instructional methods section. 
 

Reference tabs.  The reference tabs were included to provide information to the user on 
how to use the tool as well as doctrinal reference materials used throughout the tool (see 
Appendix B).  The About Tool tab provides information on how to use the tool; the Physical and 
Cognitive Verb tabs provide information on action verbs and how they are categorized based on 
Army doctrine (TRADOC, 2012); the Affective Domain tab provides a hyperlink to the Training 
and Education Developer Toolbox8 where more information can be found about the domain; and 
the Methods of Instruction Crosswalk Tab provides a table that crosswalks instructional methods 
used within the tool to the instructional methods listed in TRADOC PAM 350-70-14 (TRADOC, 
2015).  Figure 11 illustrates the information found on the Physical Verbs tab. 

                                                           
8 The Training and Education Developer Toolbox (TED-T) is designed and developed for training and education 
developers to promote efficient and effective learning product development. TED-T can be found at 
https://atn.army.mil/TreeViewCStab.aspx?loadTierID=2904&docID=35. 

https://atn.army.mil/TreeViewCStab.aspx?loadTierID=2904&docID=35


 

30 
 

 

 
Figure 11.  Example of the Physical Verb Tab. 
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Admin Log In tab.  The administrator log in tab provides the flexibility required to 
ensure relevance over time.  Functionality provides an administrator with the capability to add 
verbs, and delete or edit existing verbs.  Programming logic provides the link between changes 
made and instructional methods displayed.  Figure 12 illustrates the Admin Log In/Editor 
homepage.   
 

 
Figure 12. Example of the Admin Log In/Editor Tab. 
 

 
 
Accessibility of the Instructional Methods Tool 
 
 The instructional methods tool was developed to be deployed on an Army .mil website 
(http://www.benning.army.mil/mcoe/ARIFB/recent.htm) and be accessible to training developers, 
staff and faculty personnel, and facilitators using government computers with CACs.  Care was 
taken to ensure backwards compatibility with older web browsers. 
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Conclusions 
 
 The purpose of the Instructional Methods Tool was to provide training developers, staff 
and faculty personnel, and facilitators/instructors with effective instructional methods depending 
on the unique characteristics of the particular courses with which they are working.  The aim of 
the tool was to supplement the Army Learning Model by demonstrating that a range of methods 
are both appropriate and effective to achieve different learning levels – both psychomotor and 
cognitive.  The tool branches users to these different methods based on their inputs regarding the 
student characteristics, training content, and class sizes. 
 
 One limitation of the tool is that the methods are linked to the list of verbs provided in 
Army doctrine TRADOC PAM 350-70-14 (TRADOC, 2015).  The objective of using this list of 
verbs was to ensure a tighter linkage between the instructional methods and learning levels.  
However, the list may too narrowly define the types of tasks and content that training developers, 
staff and faculty personnel, and facilitators/instructors are working with in their lesson plans.  
That is, to achieve the purpose of a lesson plan, a developer or facilitator likely needs to employ 
a range of verbs, actions, tasks, and events.  By narrowing the user’s selection to only one verb, 
the user may have difficulty in generalizing the tool’s outputs to the entire lesson.   
 

One way to offset this limitation is to view the tool’s findings by learning level.  That is, 
instead of thinking of the results as linked to only one verb, consider the results as pertaining to 
the particular psychomotor or cognitive learning level that is desired.  All of the verbs and their 
associated levels are found in the tabs at the top of the tool, and all verbs associated with a 
particular level branch the user to the same information.  So, although the user inputs a single 
verb, the content of the tool is based on the learning level for either psychomotor or cognitive 
skills.  Because of the web-based nature of the tool, future work could modify the structure of the 
inputs to the tool so that the user would be required to only insert the learning level for the type 
of skill (psychomotor or cognitive) and avoid having to select individual verbs. 

 
By including examples of Army courseware linked to the appropriate learning level and 

type of skill, users have a better understanding of how to employ the recommended instructional 
methods in their lessons.  Also, by viewing the cross-walk of the methods indicated in the tool 
with the broader categories of methods specified in Army doctrine (Appendix B), the users will 
have a better understanding of the variety of effective ways in which the doctrinal methods can 
be employed to meet the specific requirements of their lessons and classes.  
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Acronyms and Abbreviations 
 

ALM   Army Learning Model 
ATN   Army Training Network 
ATRRS  Army Training Requirements and Resources System 
 
CAC   Common Access Card 
CD-ROM  Compact Disk Read-Only Memory 
CoEs   Centers of Excellence 
CONUS  Continental United States 
CMP   Course Management Plan 
 
DA PAM  Department of the Army Pamphlet 
DTMS   Digital Training Management System 
 
HQDA   Headquarters Department of the Army 
 
IIS   Internet Information Services 
 
JROTC  Junior Reserve Officer Training Corps 
 
MDMP  Military Decision Making Process 
MOS   Military Occupational Specialty 
 
NEC   Network Enterprise Center 
NCO   Noncommissioned Officer 
 
PE   Practical Exercise 
POI   Program of Instruction 
 
SMC   Sergeants Major Course 
 
T&EO   Training and Evaluation Outline 
TRADOC  Training and Doctrine Command 
 
URL   Uniform Resource Locator 
USB   Universal Serial Bus
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Appendix A 
 

Instructional Methods Tool Feedback Questionnaire 
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Instructional Methods Tool Feedback Questionnaire 
 
Please provide your current duty position ___________________________________ 
The tool you are about to review was designed to provide facilitators and/or training 
developers with examples of different instructional methodologies for conducting task 
training – common individual tasks or collective tasks. The instructional methodologies 
are linked to the desired physical and cognitive outcome levels for the task as 
prescribed by the standard verbs contained in TRADOC Pamphlet 350-70-1 Appendix E 
(2012). 
 
Please review the Tool for functionality and content then complete the questionnaire.  

 
General Questions 

 
1. Is the explanation of the Instructional Methods Tool purpose clear? 

a. ____ Yes – No substantial changes needed 
b. ____ Satisfactory – but need improvement 
c. ____ No, inadequate and should be revised 

 
If you marked “b” or “c”, what changes would you recommend? 
 

2. In general is there sufficient information in the “Homepage” and “About Tool” tabs 
to enable a user to determine how to use the tool? 

a. ____ Sufficient information 
b. ____ Incomplete information 
c. ____ Confusing information 

 
If you marked “b” or “c”, what changes would you recommend? 
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Functionality 
 

1. Did you encounter any functionality issues, i.e., No drop-down arrows, broken 
navigation, etc.? 

a. _____ Yes 
b. _____ No 

If yes, what were the issues? 
 
 
If Yes, what web browser and operating system are you using? 

Web browser (e.g. 
IE 11) 
 ____________ 

To find the browser version, left click on the gear icon 
[upper right corner of webpage] and left click on 
“About Internet Explorer”.  

   
Operating System 
(e.g. Windows 7) 
 ____________  

To find the operating system version, right click on the 
computer icon [on your desktop] and left click on 
“Properties”.  

 
2. Is there sufficient information provided to enable easy navigation? 

a. ____ Sufficient information 
b. ____ Incomplete information 
c. ____ Confusing information 

 
If you marked “b” or “c”, what changes would you recommend? 
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To answer the questions below, left-click in the appropriate box and type an “X” 
 

 Learning to operate THE INSTRUCTIONAL METHODS TOOL 
is easy for me. 

 

LIKELY        UNLIKELY 
extremely quite slightly neither slightly quite extremely 

 
 
 

 I find it easy to get THE INSTRUCTIONAL METHODS TOOL to 
do what I want it to do. 

 

LIKELY        UNLIKELY 
extremely quite slightly neither slightly quite extremely 

 
 
 

 My interaction with THE INSTRUCTIONAL METHODS TOOL is 
clear and understandable. 

 

LIKELY        UNLIKELY 
extremely quite slightly neither slightly quite extremely 

 
 
 

 I find THE INSTRUCTIONAL METHODS TOOL to be flexible to 
interact with. 

 

LIKELY        UNLIKELY 
extremely quite slightly neither slightly quite extremely 

 
 
 

 It is easy for me to become skillful at using THE 
INSTRUCTIONAL METHODS TOOL. 

 

LIKELY        UNLIKELY 
extremely quite slightly neither slightly quite extremely 

 
 
 

 I find THE INSTRUCTIONAL METHODS TOOL easy to use.  

LIKELY        UNLIKELY 
extremely quite slightly neither slightly quite extremely 
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Content 
 

1. Overall, does the Instructional Methods Tool provide useful information for the 
facilitators and/or training developers? 

a. ____ Yes – No substantial changes needed 
b. ____ Satisfactory – but need improvement 
c. ____ No, inadequate and should be revised 

 
If you marked “b” or “c”, what changes would you recommend? 
 

2. Overall, does the Instructional Methods Tool provide meaningful information for 
the facilitators and/or training developers? 

a. ____ Yes – No substantial changes needed 
b. ____ Satisfactory – but need improvement 
c. ____ No, inadequate and should be revised 

 
If you marked “b” or “c”, what changes would you recommend? 
 

3. Do the sample military examples provide sufficient information on how to 
incorporate an instructional method into a subject area? 

a. ____ Sufficient information 
b. ____ Incomplete information 
c. ____ Confusing information 

 
If you marked “b” or “c”, what changes would you recommend? 
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If you are a facilitator or a training developer please complete the questions below.  If 
you are not a facilitator or training developer, please complete the questions on the next 
page. 
To answer the questions below, click in the appropriate box and type an “X” 
 

 Using the INSTRUCTIONAL METHODS TOOL in my job would 
enable me to accomplish tasks more quickly. 

 

LIKELY        UNLIKELY 
extremely quite slightly neither slightly quite extremely 

 
 

 Using THE INSTRUCTIONAL METHODS TOOL would improve 
my job performance. 

 

LIKELY        UNLIKELY 
extremely quite slightly neither slightly quite extremely 

 
 

 Using THE INSTRUCTIONAL METHODS TOOL in my job 
would increase my productivity. 

 

LIKELY        UNLIKELY 
extremely quite slightly neither slightly quite extremely 

 
 

 Using THE INSTRUCTIONAL METHODS TOOL would enhance 
my effectiveness on the job. 

 

LIKELY        UNLIKELY 
extremely quite slightly neither slightly quite extremely 

 
 

 Using THE INSTRUCTIONAL METHODS TOOL would make it 
easier to do my job. 

 

LIKELY        UNLIKELY 
extremely quite slightly neither slightly quite extremely 

 
 

 I would find THE INSTRUCTIONAL METHODS TOOL useful in 
my job. 

 

LIKELY        UNLIKELY 
extremely quite slightly neither slightly quite extremely 
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4. Please provide any other comments not addressed in the general, functionality, 
or content questions above. 

 
 

Administrator Functions 
 
If you were provided with the administrator User ID and password, please complete the 
questions below. 
 

1. Does the administrator page provide sufficient information to determine how to 
modify the verb list?  

a. ____ Sufficient information 
b. ____ Incomplete information 
c. ____ Confusing information 

 
If you marked “b” or “c”, what changes would you recommend? 

 
2. What other administrator functions should be provided?  
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Instructional Methods Tool 
Home Pages 
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Military Task Examples 
P1-Imitation / Small Group / New to Task 
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Appendix D 
 

Military Task Examples 
P1-Imitation / Large Group / New to Task 
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Military Task Examples 
P1-Imitation / Small Group / Familiar with Task 
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Military Task Examples 
P1-Imitation / Large Group / Familiar with Task 
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Military Task Examples 
P2+P3 – Manipulation and Precision / Small Group / Familiar with Task 
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Military Task Examples 
P2+P3 – Manipulation and Precision / Large Group / Familiar with Task 
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Military Task Examples 
P2+3 – Manipulation and Precision / Small Group / Proficient with Task 
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Military Task Examples 
P2+P3 – Manipulation and Precision / Large Group / Proficient with Task 
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Military Task Examples 
P4 - Articulation / Small Group / Familiar with Task 
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Military Task Examples 
P4-Articulation / Large Group / Familiar with Task 
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Military Task Examples 
P4 - Articulation / Small Group / Proficient with Task 
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Military Task Examples 
P4-Articulation / Large Group / Proficient with Task 
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Military Task Examples 
C1-Remembering / Small Group / New to Task and Familiar with Task 
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Military Task Examples 
C1-Remembering / Large Group / New to Task and Familiar with Task 
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Military Task Examples 
C2+C3 – Understanding and Applying / Small Group / New with Task 
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Military Task Examples 
C2+C3 – Understanding and Applying / Large Group / New and Familiar with Task 
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Military Task Examples 
C2+C3 – Understanding and Applying / Small Group / Familiar with Task 
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Military Task Examples 
C2+C3 – Understanding and Applying / Large Group / Familiar with Task 
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Military Task Examples 
C2+C3 – Understanding and Applying / Small Group / Proficient with Task 
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Military Task Examples 
C2+C3 – Understanding and Applying / Large Group / Proficient with Task 
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Military Task Examples 
C4+C5+C6 – Analyzing, Evaluating, and Creating / Small Group / Familiar with Task 
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Military Task Examples 
C4+C5+C6 – Analyzing, Evaluating, and Creating / Large Group / Familiar with Task 
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Military Task Examples 
C4+C5+C6 – Analyzing, Evaluating, and Creating / Small Group / Proficient with Task 
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Military Task Examples 
C4+C5+C6 – Analyzing, Evaluating, and Creating / Large Group / Proficient with Task 
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