Army Learning & Training Effectiveness Symposium Report


1.0
Symposium Synopsis 

1.1
Purpose

Provide a summary of the background, format, recommendations, and implementation strategies for learning approaches to improve Army learning and training effectiveness. The recommendations are organized into general recommendations and those for:

· Developing education and training programs and content.

· Organizing and presenting education and training programs and products.

· Distributing training programs and products.

· Evaluating Army training programs and products.

The implementation strategies provide a road map and are organized into those that: 

· Can be implemented in the near term.
· Require a longer period of time for implementation.
· Appear to have merit and should be considered for adoption, but require additional examination and experimentation before being adopted.
1.2
Background

The TRADOC Deputy Chief of Staff – Training (DCS-T), supported by the Army Training Support Command (ATSC), conducted the Army Learning and Training Effectiveness Symposium February 23, 24, and 25, 1999 in Hampton, VA.
 The Symposium focused on approaches that:

· Are most efficient for learning and cost effective.

· Leverage emerging technologies.

· Provide measurable improvements in student learning; individual and collective soldier task performance; unit mission accomplishment; and Army warfighting readiness.

1.3
Symposium Format

The Symposium was attended by approximately 100 individuals carefully selected from the military services, industry and academia to explore the body of relevant knowledge to identify approaches for improving Army learning and training effectiveness to include new approaches for the design, development, implementation, and evaluation of Army training. Six (6) Panels were organized to examine and develop issues associated with Army Learning and Training Effectiveness, and to provide input to the Symposium Executive Session for the recommendations summarized below.

This report follows the outline of the Symposium. The outline was based on a Technology Assisted Learning model developed by RTI (shown in Figure 1.1). In the model, technology affects learning through the processes of Development, Presentation, Distribution, Measurement, and Management, each of which can affect educational materials and the learning and evaluation environment.
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Figure 1.1 • Technology Assisted Learning Model

1.4
Recommendations

1.4.1
Learning Approach

The Army should adopt Technology Assisted Lifelong Learning as its overall approach for educating and training its soldiers and leaders. This lifelong experience should include a mixture of resident and non-resident instruction that become progressively non-resident as the learning approach matures and the Army culture evolves to accept it. As the student advances in experience, rank and responsibilities, the education needs should focus less on knowledge and basic skills to more on attitudes and strategic skills required for accessing and using technology assisted learning materials just-in-time and on-demand at the student’s location. The instruction and educational materials will need adapting to maintain this focus.

The Army has been examining and understands most of the components for technology assisted lifelong learning. It is now poised to consolidate these components into a coherent learning approach that provides customer-focused, technology assisted lifelong learning for the Information Age force. This approach considers all members of the Total Force, to include civilian employees, to be engaged in lifelong learning wherever they are located. It is a total approach that includes resident and non-resident instruction and materials delivered in synchronous and asynchronous modes, just-in-time, on-demand, and adapted to students involved in formal school programs and courses as well as practical day-to-day duties and activities. A primary goal of lifelong learning is to minimize the differences in learning that takes place in resident and non-resident environments; and, in fact, implements instruction using the most effective mix of resident and non-resident instruction. 

The Army’s technology assisted lifelong learning approach for education and training:

· Is consistent and complementary with industry and academia.

· Integrates and leverages Information Age technologies, advanced education and training methodologies and technology supported evaluation practices.

· Includes procedures to validate learning.
· Uses computer interactive multimedia instruction (IMI) technologies to reduce training requirements for live field training exercises and for hardware based training devices.
The Army will have revolutionized its education and training when it fully realizes this approach. However, realization of technology assisted lifelong learning is a long-term effort that should proceed in evolutionary steps as the technologies and methodologies mature and become available, as funding and other resources are made available for its implementation, and as the Army culture evolves to embrace it. 

In large organizations such as the Army, revolutionary results are often best achieved by evolutionary, bite-size steps taken within the context of a clear, consistent, and disseminated  masterplan.

The Army should continue its work to develop and gain general acceptance and funding for a masterplan that puts the Army on an agreed path for realizing this learning approach. 

1.4.2
Student Population

The population for lifelong learning extends beyond the boundaries of the TRADOC to include all ranks and specialties of military and civilian personnel of the Total Army, globally deployed. While there are differences in abilities to work with technologies; in general, these students:

· Are more diverse and more comfortable with technologies than previous generations.

· Learn best when they know what they are accountable for, how they fit into the mission, and when they are confronted with real life situations (“trainable moment”).

· Are comfortable learning as a member of a team and respond well to peer reviews.

· Are able to develop various levels of social relationships during the use of communication networks such as the Internet.

Those students who are motivated are good candidates for technology assisted learning materials and methodologies. The Army will need to:

· Identify student responsibilities for technology assisted lifelong learning.

· Ensure students understand and accept these responsibilities.

· Ensure students are prepared to use the technologies and materials.

· Identify incentives and disincentives that motivate lifelong students to successfully complete technology assisted learning and to routinely use these materials as a regular part of their everyday real life experience.

1.4.3
Student Focus

The lifelong student, as defined earlier, is the customer of technology assisted lifelong learning. Just as industry must satisfy its customers to be acceptable, the education and training methods adopted by the Army must be consistent with the expectations and needs of its customers, the lifelong student. These methods should support individual creativity, team collaboration, peer review, and instructor led education. They should take advantage of the increased effectiveness realized from the interactions and collaboration among students and instructor led instruction. Technologies can and should be used to maintain satisfactory levels of the learning effectiveness that results from student-instructor interactions, even for non-resident students.

1.4.4
Instructors for Lifelong Learning

The instructor’s role should evolve in the general direction of being a facilitator. Selection criteria and training are needed for instructors to ensure they are able to be effective facilitators for both resident and non-resident students. The instructor should be supported by advanced tools and technology based aids such as intelligent coaching and tutorials to minimize the impact of effectiveness lost because of fewer face-to-face student-instructor interactions. The Army should ensure a burden for using the technology is not placed on the instructor at the expense of this individual being first and foremost a qualified teacher.

The goal is for the instructor and students to use technology assisted materials for learning; not for these individuals to become technologists.

Realizing this goal requires that technology based Learning Centers be established and made available to provide this support. Automation systems must be developed to provide scheduling and coordinating of students and instructors interactions.

1.4.5
Army Education Institutions
The student population served by the Army’s schoolhouses should include a mixture of both resident and non-resident students. These institutions should, over time, be increasingly involved with providing materials, instruction and management for both resident and non-resident students, and must prepare for these functions. Over time, the institutions should teach fewer platform hours. They also should be responsible for preparing technology assisted learning materials that enable the student to achieve competency for a complete set of critical tasks, as opposed to the current approach of providing competency for a partial list of critical tasks.

It should become increasingly irrelevant where the students acquire the knowledge and skills to perform tasks, whether resident or non-resident. The diploma or certificate issued by the proponent schoolhouse should be the same for all students.

These schools should be placed on a path for evolving from their present education and training functions to ultimately being responsible for teaching those skills necessary for accessing and using the appropriate information at the trainable moment. The proponent schools should continue to be responsible for developing and maintaining the common databases of instructional materials used by the Total Force. These materials should be developed in reusable modules so that they are available for just-in-time instruction at the trainable moment as well as for any unfulfilled competency training.

The changes required in the institutions represent a bow wave and will have to be carefully thought out and managed.

The institutions also should be made responsible for making these materials available for access by lifelong students located worldwide. This access to the same information should be common to active and reserve components, civilian personnel, and educational institutions. Changing the focus of the schoolhouse from platform instruction to supporting lifelong education and training that includes resident and non-resident students for the total Army requires changes in the organizational structures of these institutions and formulas such as Instructional Contact Hours as the basis for funding their activities.

1.4.6
Development of Education and Training Materials 
The Army schoolhouse should continue to be the proponent responsible for designing and developing materials for the education and training of the student population worldwide. The materials should be developed using a technology-supported process that fulfills the needs of both resident and non-resident instruction. These materials should be:

· Developed to standards that support non-resident use.

· Consistent with student expectations and needs.

· Usable with existing distribution capabilities, particularly the World Wide Web.

· Developed to established standards to support reuse and dynamic reconfiguration of materials to match the needs of the student.

· Scalable and flexible to support a range of education and training needs.

There may be opportunities to use materials being developed by other services or in academia and industry for use in Army education and training. The Army should identify topical areas where its education and training requirements can be met by materials being used in other sectors and use these existing materials when possible. This approach may make these materials more readily available and may reduce costs for their validation and implementation.

1.4.7
Organization and Presentation of Education and Training Programs and Products

The Army should develop and use methods for organizing and presenting educational and training materials to the learning style of the individual student. The baseline for organizing and presenting these materials should be providing materials that support effective non-resident instruction without continuous face-to-face interactions with the instructor. Technologies such as video, natural language processing, and virtual reality (VR) should be used to maintain effective instruction with reduced levels of instructor-student interactions. These materials, developed for non-resident use, should be effective for use in classroom instructions. The straightforward conversions of paper training materials and multiple choice style evaluations are not considered sufficient materials for technology assisted learning, particularly for non-resident students nor for advanced skills. New paradigms that support these types of learning for both resident and non-resident, are essential.

Use technologies for adapting and presenting instructional materials to the student, rather than having the student adapt to the materials.

The Army should implement multiple strategies for realizing technology assisted lifelong learning as its overall approach for education and training. Examples of strategies that could be considered include:

· Scenario-based training, to include:

· Business administration.

· Battlestaff training.

· Medical training.

· Simulation-based training, to include:

· Maintenance training.

· Medical procedures training.

· Tactics training.

· Team Building with a combination of resident and nonresident training, and with an emphasis on the instructor’s role as a facilitator for synchronous and asynchronous discussions and group interactions.

The Army should develop personalized information profiles for students to define information that is pushed to the learner, information pulled by the learner, and the media used for presenting information to the learner. The information provided in the profile should be used with a configurator in an integrated process for adapting the organization and presentation of the information to the learner’s profile.

1.4.8
Distribution of Training Programs and Products

The reliable access to materials is critical to the success of future Army education and training. 

The Army should use available distribution means to support its technology assisted learning programs to avoid delayed implementation. In the near term, the Army should use CD-ROM only as a convenient, necessary measure to its goal of adopting the Internet as its distribution backbone for these materials. VideoTele-training (VTT) is a useful technology for specific applications such as language, medicine and rapid information of critical importance throughout the Army. Education and training materials should be developed that are consistent with available distribution capabilities; these materials can be made more complex as the capabilities of the distribution means increase.

Reliable access is considered to be a key element for successful technology assisted lifelong learning. The Army should be very careful to use only established, proven distribution and access capabilities.

The Army should not delay implementation of technology assisted learning programs because it has not established high tech classrooms at all training locations. Indeed, the priorities recommended for technology assisted lifelong learning are:

· Develop and make available the materials required to support this approach.

· Adopt the Internet at the communications backbone of the Army’s lifelong learning approach.

· Provide every soldier access to the World Wide Web.

The Army should use a physically distributed but logically centralized database of training products and materials. The assigned training schoolhouse proponents should continue to have responsibility for managing the data at their local sites, but access to the material should be provided through a central location. 

1.4.9
Evaluation of Army Training Programs and Products

Education and training without timely and reliable feedback is shooting in the dark. The Army should take advantage of technology to have continuous, reliable feedback.

The Army should create capabilities that support cost effective, dynamic, scientific based evaluations without increasing the burden on students, instructors, trainers, units and institutions. These efforts should include:

· Establishing a central facility to receive, process, and provide processed data to those responsible for conducting evaluations.

· Developing and embedding instruments in training devices/courseware to collect and send evaluation data to the central facility for processing, and then return data to the instructor and student for analysis and use.

· Developing methods for remote certification of specified skills, particularly through the use of simulation. These methods will allow the resident training to focus on attitudes and higher level thinking skills, and non-resident training to focus on knowledge and skills.

· Including initial evaluations as a part of new equipment training (NET).

1.5
Implementation Strategies

The realization of technology assisted lifelong learning impacts the Total Army and its potential cannot be achieved with activities on the margins or without the support of the Total Army. Measures that are considered extreme, are not affordable, or that conflict with the Army’s culture, however well meaning, cannot be considered leading candidates for near-term, problem-free implementation. The Army should plan and organize for success over time to take advantage of this moment in history. The recommended path is an evolutionary strategy taken within a coherent, accepted masterplan designed to:

· Adopt the Internet as the distribution backbone, create the materials, and begin implementation of technology assisted lifelong learning as its approach for education and training.

· Adapt the Army culture to support lifelong education and training that includes resident and non-resident instruction.

· Conduct a research program to address issues of concern and to develop new capabilities needed for the fulfillment of technology assisted lifelong learning.

· Integrate measures currently considered to be revolutionary as they mature sufficiently to be accepted and adopted.

Transitioning to technology assisted lifelong learning is a fundamental shift in the way the Army conducts education and training, requiring commitments comparable to those that were needed for converting the Force from WWII models to Air/Land Battle. 

1.5.1
Near-term Implementation Strategies (Present to 24 Months)

1.5.1.1
Management

· Gain consensus for technology assisted lifelong learning.

· Continue to improve Total Army Distance Learning Plan for moving current education and training strategies to the lifelong learning approach. This plan should be modified to include establishing relationships and partnerships with other military services, federal agencies, academia and industry, and how student time is to be made available at unit locations.

1.5.1.2
Development of Materials

· Discontinue the straightforward conversion of paper training materials and multiple choice style evaluations as technology assisted lifelong learning materials. 

· Continue developing materials to standards that support technology assisted lifelong learning and that support reuse. The short-term emphasis should be on the creation of materials that support technology assisted learning suitable for non-resident use. These materials will be reusable in the resident schoolhouse environment. The materials should be designed to be effective with current bandwidth limitations, but scaleable to future bandwidth capabilities.

· Continue to use task domains that are well suited to non-resident learning and implement Web-based training materials for these domains. Generally, these domains involve instruction on knowledge and basic skills (and hence require lower levels of IMI), are best learned at the learner’s pace, and require little instructor support.

· Use non-resident applications that also can be used for resident applications as the baseline for developing technology assisted education and training materials. These materials should be designed to be effective within available bandwidth limitations and scaleable to the potential expected of future bandwidth capabilities.

· Develop materials in modular components suitable for reuse and reconfiguration to more closely match the needs of the student.

· Develop technology supported SAT processes to support the needs of technology assisted lifelong learning. The current SAT process is a linear process that works very well for tasks that are linear in nature, but it may require modifying for complex, problem-solving courses.
· Focused demonstration projects should be funded that can demonstrate what is possible and practical in the near term for technology assisted lifelong learning.

1.5.1.3
Organization and Presentation of Materials

· Use available tools and capabilities to organize and present educational and training materials that more closely match the learning style of the individual student.

· Use multiple representations for presenting concepts requiring higher levels of visualization.

· Use technology to minimize the impact of less instructor-student face-to-face interactions and to multiply the effectiveness of available instructors, and to facilitate socialization among students

· Use advanced organization and presentation methods to provide scenarios, simulations, and team building for realistic problem solving. 

· Develop partnerships and methods for exploiting commercial computer-based games "edutainment" that support lifelong learning needs.

· Conduct research for determining how to:

· Make optimal uses of technology for organizing and presenting technology assisted lifelong learning materials at the point of use by the student.

· Use technology to offset the reduction of student interactions with instructors.

· Develop and include adaptive learning and evaluations for technology assisted lifelong learning.

1.5.1.4
Distribution of Materials
· Adopt the Internet as the distribution backbone; use CD-ROM as an interim measure and VideoTele-Training for specific training solutions. Provide Learning Centers for individual soldiers to access technology assisted lifelong learning materials, and to support instructors.

· Leverage existing communication networks such as the World Wide Web for using these materials and launching technology assisted lifelong education and training. Establish Learning Center capabilities in unit’s locations to provide access to these materials at the soldier level.

· Continue to establish standards for developing materials that conform to distribution capabilities.

· Conduct demonstration of algorithms for determining distribution capabilities and limitations and the use of this information for configuring materials for distribution. 

1.5.1.5
Evaluation of Materials

· Develop technology-supported methods and capabilities for non-intrusive feedback and evaluation of education and training.

· Focus evaluation on realistic problem solving skills.

· Build a knowledge base of best practices on effects of advanced technologies on learning and performance. 

· Integrate initial assessment as a component of NET.

· Conduct research to:

· Create and demonstrate non-intrusive, technology supported evaluations that make the benefits of after-action-reviews (AAR’s) available at the individual learner level.

· Determine uses of technology to offset the reduction of student interactions with instructors.

· Develop and include adaptive evaluations for technology assisted lifelong learning.

· Demonstrate the benefits of computer-assisted evaluation of simulation-based performance exams.

1.5.2
Long-term Implementation Strategies

· Redefine roles, responsibilities and funding formulas for educational institutions.

· Consider and treat education and training received in resident and non-resident modes as equal.

· Develop Army culture to accept technology assisted lifelong learning.

1.5.3
Strategies with Merit Requiring Additional Examination and Experimentation

· Reuse. The Army should design learning materials with reuse in mind. Materials that are developed toward the higher end of the IMI continuum (i.e., levels III and IV) can be repurposed for needs at the lower end of the continuum. Note that the opposite is not true. Hence, design for reuse is a cost-effective approach to materials development.

· Coaching. One-on-one instruction leads to optimal learning. However, the Army may not be able to afford it in all cases.  There may be a need to use facilitators, usually at distributed locations, who can be on call as needed. The Army can, however, have virtual instructors and facilitators that can be present whenever needed. Experimentation using recent advances in avatar technology and emotional monitoring is recommended to evaluate the extent of beneficial effects a just-in-time, on-demand coach will have on learning and training. The Army should explore how technology can be used to reduce the effectiveness lost when instructors are not present (non-resident students) or when the numbers of instructors are reduced in the classroom (augmented instructors).
· Evaluation. The Army should evaluate student performance:

· In a transparent manner.

· On practical tasks and realistic skills.

· So that knowledge gained and skills acquired are adequately measured.

This research should be accomplished systematically by beginning with computer-based instruction, adding a new technology (e.g., natural language interface) and measuring the change in performance, adding another new technology (e.g., virtual environments) and measuring the additional change, etc.

· Instrument. The Army should develop and embed an evaluation instrument in training devices/courseware. Its purpose would be to collect and send evaluation data to a central facility for processing, and then return data to users such as instructors and students for analysis and use.
· Conversion. The Army faces the enormous task of converting these courses to a technology assisted lifelong learning approach. Experiments are needed to determine methods for:

· Converting existing courseware to effective advanced learning materials

· Efficient conversion of existing courseware to advanced learning materials

· Representation. The Army should continue to investigate optimal methods of learning “visualization” skills. The idea is to re-term these skills an ability to create appropriate mental representations, the cornerstone of having situation awareness. Appropriate representations are different depending on level of battle command, tasks to be performed, and battle context. These skills are viewed as being cognitive and strategic in nature.

� The Symposium agenda is provided as an attachment to this Symposium report.
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