BOC 1013 Instructor Notes – Smart Buildings Fundamentals 
BOC 1013 Instructor Notes & Metrics

Overview of BOC and Instructors’ Role
One major program goal of the BOC is to increase learners’ ability to identify areas for reductions in energy and natural resource consumption and to design projects to accomplish this.  The competency basis of the Building Operator Certification adds responsibilities to the instructors to ensure appropriate material coverage and effective delivery so that participants are successful on the test and any related project assignments (see below). To the degree possible, instructors should encourage and maintain an interactive classroom environment to enable learners to learn from each other and apply the information to their facilities. Metrics are defined for Class Exercises, Project Debrief, and Proctorship of BOC Tests to ensure quality of program delivery.  You should familiarize yourself with these metrics and seek assistance from the BOC program administrator or the BOC office, if questions arise. 

What is the purpose of BOC 1013 Smart Buildings Fundamentals?
Our energy infrastructure is undergoing a major transformation. Brought about by an environmental movement to move away from fossil fuels, many states are now adopting aggressive climate action plans that include renewable energy and energy efficiency to meet their carbon reduction goals. The new energy grid is now comprised of distributed energy generation that varies in output and capacity. For the new energy grid to work, distributed energy resources along with the loads that they serve will have to work together seamlessly to make the smart energy grid a reality. Buildings are and will continue to be significant sources of energy consumption and greenhouse gas emissions but at the same time, buildings also represent the greatest potential for energy efficiency and sources for distributed renewable energy. To realize this potential, buildings will have to rely on technology to enable smart and efficient building operations.  Even more crucial is the need for building operators to have the skillset to understand and operate these complex systems so Smart Buildings can realize their full potential to save energy and reduce their underlying carbon emissions.
As buildings continue to get smarter and evolve, it is becoming ever more challenging to keep up with the technology changes.  This class provides an overview of what makes a building smart, looking at interconnections that can tie together different standalone systems such as HVAC, lighting, power monitoring, and other components to enhance the operational and occupant user experience, saving energy and providing greater comfort. Concepts discussed include networking, security, systems integration, analytics, and operational strategies.

Class Objectives:
1. Define Smart Buildings
2. Understand the Role of Smart Buildings in the Modern Energy Grid
3. Describe and Understand Zero Energy Buildings
4. Understand Technology in Building Systems
5. Survey and Identify Smart Building Technologies
6. Understand Energy Information and Analytics
7. Describe and Understand Distributed Energy Resources
8. Understand System Integration
9. Understand Operational Strategies for Smart Buildings
10. Describe Grid-Interactive Efficient Buildings
11. Describe Cybersecurity Risks and Prevention


Who is the audience?
Learners are building operating engineers and maintenance personnel with responsibility for optimizing building operations, maximizing cost savings, or are involved in energy management or sustainability programs to improve their building’s performance. These learners may not have a high-performance building but are interested in knowing more about the technologies and practices to improve performance. Others may have a high-performance building that isn’t working correctly and are looking for ways to improve performance.

Does a building need to have a certification to be a high-performance building? 
The curriculum emphasizes that a building does not need to be certified in order to be high performing. All buildings have opportunities to improve performance. We encourage BOC learners to make their buildings high performers, regardless of whether they pursue certification. Another related concept that is important to convey, given that the bulk of the existing building stock consists of older buildings with various levels of system sophistication, is that all buildings have the potential to implement some level of smart technology and gain the associated benefits of improved efficiency, comfort, and safety. Equally important to convey is the importance of collaboration with the building’s IT specialists when integrating smart building technologies.

Preparation
Review the class outline, suggested activities, and checklist. They provide criteria for effectively engaging learners, promoting discussion on key topics, and helping learners review and check for understanding. Since class activities are a required component of BOC training, determine if you will be implementing activities suggested or equivalent (objective, method and time) activities of your choice. In making your decision, remember that the ultimate goal is to facilitate the learning by adults who prefer experienced-centered and problem-centered instruction. 

Speak with your BOC program manager to determine who is sponsoring the BOC course. The BOC program helps connect participants to local resources including utility programs that can assist then with their energy efficiency projects. Check the www.dsireusa.org website. DSIRE is a comprehensive source of information on state, local, utility and federal incentives and policies that promote renewable energy and energy efficiency. Research and become familiar with utility rebate and incentive programs, state energy office initiatives, and local energy efficiency trends and initiatives relevant to the class subject matter. Use the research to supplement discussion and tailor/adapt BOC curriculum to support sponsor interests.  For example:
1. Describe how the BOC sponsor’s EE initiative and/or DSM program benefits building owners. 
2. Provide one or more examples of how their initiative/program relates to the topic you are teaching. What would a building operator need to know about this relationship? How would you tailor the instruction to share this information with the participants?

Curriculum Materials
Each BOC class curriculum is comprised of the following components. Instructors are encouraged to review all of the materials in preparation for teaching. Questions or concerns, if any, about the content or application of the curriculum should be addressed with your course manager two or more weeks in advance of your scheduled teaching date.

· Outline
· Instructor notes
· Slide presentation
· Glossary (if applicable)
· Appendices (if applicable)
· Learner activities
· Test booklet, answer sheet and key
· Supplemental reading (if applicable)
· Student handbook

The curriculum materials listed above complement the Student Handbook to help you prepare learners for the tests and exercises. We encourage you to enhance the slides with your own teaching aides provided these do not confuse coverage of the basic materials nor create any ambiguity in the minds of the learners. These aides might include additional slides (clarify to students that these are not in the student handbook), case studies, demonstration props and specialty equipment, videos, and in-class exercises. If adding slide content, make sure to note to students that the content isn’t in their handbook, to avoid confusion. Instructors are also encouraged to note current changes and developments in the topic they are presenting.  See the suggested props/specialty equipment in the checklist below.

Learner Materials
Learners receive a Student Handbook that complements the presentation slides. The handbook may contain pages, illustrations, tables, charts, and other documents that support activities. Instructors should reference the handbook during class and refer participants to specific pages when giving instructional cues. A PDF version of the handbook is available to instructors on the BOC Instructor Materials Repository.

Class Activities 
Metric: integrate a minimum of 1 hour of non-lecture, participant-centered activity into the training day.

What is activity-based learning?
Class activities led by the instructor enable learners to practice skills and concepts taught. The average retention rate for lecture mode of instruction is 5% compared to 50% for discussion group and 75% for practice by doing. Additionally, activities break up a long day of presentations and offer participants an opportunity to network with and learn from each other’s experiences. Most classes in BOC Level I and II have several suggested in-class exercises for the instructor to administer.

Special notes for BOC 1013 PPT slides and activities:

Safety Message: BOC is now including a "Safety Message" slide prompt in each class going forward. Instructors can check with their course sponsor/administrator, Course Manager, and the BOC repository for safety topic ideas. This can be a quick discussion (1-3 minutes).

[bookmark: _Hlk129529554]Videos: There are three videos included in 1013, on slide numbers 14, 52, and 87. Instructors have two options for showing the videos. 1) Use the link imbedded in the slide so that you can run without the Internet, or 2) Use the Internet if available. Test the imbedded link before you teach the class – at least a week before. Make sure to bring speakers to provide adequate amplification of sound. Contact your course manager if you need help making the video work.
An optional video on the evolution of Smart Buildings can be found at the following link:
https://www.youtube.com/watch?v=wZp0y-xfz0M&feature=youtu.be

Building Energy Codes slide: Prepare to discuss current local energy codes and standards for in the jurisdiction where the class is taught.

IoT slide: Prompt participants with this question. “Do you have any IoT components in your building?”

Video: Energy Information System Demonstration slide: This slide poses questions for learners to answer after watching the video. Answers to the questions are here.
	Answers - Which parameters did the presenter analyze using the EIS interface?

	Gas consumption, electricity consumption, weather data, power factor, utility billing

	What was the presenter was able to glean by comparing the gas usage with the weather trend data?

	That the increased gas usage correlated with unusually cold weather.

	What was one thing that he was prompted to investigate more closely after viewing the data?

	Normal electrical consumption for winter months, but wild swings of power during the same time period.



Smart Electric Meters slide: Prompt participants with this question. “Do you have access to smart meters (any type)?”

Distributed Energy Resources Challenges slide: Prompt participants with these questions. Do you have any DER deployed in your building(s)? What has been your experience?

Managing Smart Building Systems slide: Prompt participants with this question. “What are some challenges you can foresee in collaborating with IT staff? How can those challenges be overcome?”

Answers to “Check Your Knowledge” Question slides:

Section 1: Q1 – C; Q2 – B
Section 2: Q1 – D; Q2 – D; Q3 –  A, B, & D; Q4 – B; Q5 – E; Q6 – C
Section 3: Q1 – C;  Q1 - C

Project Assignment 
Metric: allot a minimum of 10 minutes of class time facilitating a debrief on the project assignment from the class taught before yours (if applicable, depending on the order of classes in your course. There is no project assignment for BOC core class 1006 or for the supplemental classes).

Successful completion of all project assignments is required for the Level I certificate credential. It is therefore important to ensure participants understand the assignment and are comfortable completing it. Participants return the completed projects to the following class where it is reviewed and graded by the training coordinator. 

Review the Project Workbook to familiarize yourself with the project assignments. Review the project specific to the class taught before yours (see BOC schedule from your administrator). Develop three questions you would use to facilitate the discussion keeping in mind the goal of providing participants with the opportunity to share their experiences and create action steps for implementing energy efficiency improvements.

Note: there is no project associated with the Smart Buildings Fundamentals class as it is a supplemental class for Level I courses. 

BOC Test Proctor Procedure 
Metric: follow the BOC test procedure. 

The BOC test is designed as an assessment of a participant’s grasp of the material and it is essential that the integrity of the test be maintained. The following test procedure maintains the integrity of the test by preparing participants to be successful in the absence of coaching to the test. 

TEST PROCEDURE: The instructor is responsible for administering the test and will be present throughout the test to answer questions. The instructor is permitted to clarify the questions, if needed, but may not provide the answers to any questions under any conditions. 

Note: For classes held virtually, the test will be administered through a learning management system (LMS) or similar online platform. In this case, instructors should remain available (via the virtual class session, by email, and/or by phone) to provide assistance to students taking the test.

At the beginning of the class session, the instructor will review the day’s agenda, including the timing of the test and general points concerning its administration. The instructor will review the test procedures and restrictions with participants prior to taking the test. 

The exams are open-book and any notes or handout materials may be used as a reference. A period of one hour is available for the test, but it will not be strictly timed.

Coaching of participants about material that appears on the test is not permitted during instruction of BOC classes.  Directing participants to highlight or put post-it notes at specific points in the Participant Handbook is also not permitted.

The instructor is responsible for ensuring a quiet test environment, which includes no use of cell phones and no unnecessary conversation of any kind while the test is underway. 

When finished, the TEST BOOKLET and the COMPLETED ANSWER SHEET should be turned in to the instructor or the site coordinator, as appropriate (or submitted electronically in the case of virtual classes where the test is administered via an LMS or similar platform).

Test takers finish at much different times. A test review after the test isn’t generally practical. We recommend instructors review the test with learners at the start of the next class day in the course.



Evaluation
At the end of class, all participants will complete a Class Evaluation form after taking the test. The evaluation is designed to collect information about the class content, instruction, and future interest in topics. The information is used by NEEC to make improvements to the curriculum, to share with instructors, and to plan future classes offered in the BOC program.

How to Start the Class Day

· Room Set Up
Instructors will need to give some thought to arranging the classroom to maximize group activity. Also, they need to come up with an effective strategy to mix up the groups to get people working with others they don’t know.

· Review the Schedule
The instructor is responsible for scheduling breaks and lunch with input from the class. The instructor may adjust break points and timing based on how the material is progressing. Every class is different. 

· Set the Context
BOC 1013 is one of the supplemental class options for the Level I course series, and is typically offered after completion of the core classes. Students will likely have already met and interacted with each other in the several classes held prior to coming to this class. We encourage instructors to provide students the opportunity to deepen their relationships with each other. 
An introductory activity is provided to follow the instructor’s introduction of themselves. The purpose of the introductory activity is to give students the opportunity to remind their fellow students about their own background and to introduce themselves to the instructor by name and job responsibility, and to share something about themselves (e.g., what they hope to learn in the class, what they have in common with their seat mate, a personal hobby, etc.) You may use an introductory activity of your choice to achieve this learning outcome. 


Instructor Checklist


·  Number of people expected: _____
·  Classroom set-up confirmed?
·  Instructor(s) bio
·  Learner Ids
·  Sign-up sheets and pens
·  Evaluation forms
·  Student handbooks
·  Test booklets
·  Test answer sheets
·  Duct tape 
·  Extension cord
·  Laptop speaker for in-class video presentations
·  Props: ____________________________________


Be sure to review with participants all of the material covered on the test. 
Forward all test booklets and answer sheets to NEEC within two weeks of the class.


Collect these evaluations at the end of the class and return the completed 
evaluations to the training coordinator.


Instructor Feedback for 1013 Pilot
Delivery of this class is currently in a pilot phase of these newly created curriculum materials. Your feedback as a pilot instructor will be valuable as we work to improve the class. Please submit any feedback you may have via the Curriculum Feedback spreadsheet available on the Instructor Repository.
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