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Best Practices in Technology Education

Paper presented by Dr. Gene Martin at the 43rd annual fall conference of the Georgia Engineering and Technology Education Association, October 25-28, 2007, Rockdale Career Academy, Conyers, Georgia.

I appreciate the invitation to be able to spend some time with you today. Coming to Georgia is like coming home since our son lives in Dunwoody and my wife and I rent a cabin in Blue Ridge two or three times a year.
The friendships that I have formed over the years with people like Ron Barker, Roger Ivey, Pam Brown, and Steve Price, and Roger Hill and Bob Wicklein at the University of Georgia, and Creighton Alexander at Georgia Southern are friendships that I will always cherish. And besides these wonderful friendships, I first got to know John Kirby when he was a graduate student at Miami University in Ohio.
I want you to know that I feel honored to have been invited to speak with you today. To be included at the same conference with Len Litowitz and Rich Seymour is a privilege that few in our field get to experience.
I probably do not need to remind you but you know quite well that the State of Georgia has a long tradition of excellence in technology education. This tradition has come about through the visionary leadership and hard work of people just like you, all of you in this room here today. The traditions that have been established in this state are watched closely by other leaders throughout the technology education community. Ron Barker has formed an excellent leadership team that is second to none in the US and you are fortunate to have Ron as your key state leader. We need more people like Ron in our state departments throughout the US. Through his leadership, Georgia is widely recognized at being on the leading edge in technology education.
It’s no secret what is happening in this state. Everybody knows about it. Your curricular work in your four pathways of engineering, manufacturing, electronics, and energy systems are being closely monitored by others. It’s also no secret what you have done with your state association name by including engineering in it. It took us just 25 years to get our state associations to use technology education in their names and now you have raised the bar by adding engineering to your name. 

You have heard it before, but it’s worth repeating: it’s location, location, location. Well, you have put a new twist on the word location and changed it to position: its position, position, position. You are positioning your state association so that it can respond quickly to change and you are positioning your middle school and high school curriculums to respond to change. You are putting in all of your efforts a key word that will make your efforts more recognizable by others. Mark my word, watch the other state associations over the next few years, and watch that “E” word pop up in their names. You can be proud that you took the leadership in this name change and you can be proud that you took the leadership to include engineering in your curriculum.
I have always been a firm believer that it’s the classroom teacher who is largely responsible for bringing about purposeful change in technology education. You deserve all the credit. Without you on the front lines, change would simply not be occurring in our classrooms. I applaud you for all that you do in the classroom and for helping to shape the lives of our children.
Roger Ivey has allowed me great freedom in being able to choose the topic of my presentation today so I have purposely chosen a topic that I hope is of great interest to you. With the increased interest in our schools on accountability, outcomes-based assessments, best practices in teaching, and a sundry of other topics that arouse the interest of key education decision makers including our politicians, I have purposely chosen to share with you what was learned in a national study of best practices in technology education.
But first things first, what is a best practice? What distinguishes a best practice from any other practice in technology education? Is a best practice related to the content we cover in the classroom, the instructional strategies that we use to deliver the content, our classroom management strategies, the quality of student learning, our programs’ effectiveness, and, of course, our teaching effectiveness? For purposes of this national study, a best practice is a human created and directed activity whose goal is to bring about purposeful change in student learning, teaching effectiveness, and/or program effectiveness. A best practice is value-added to an already existing technology education endeavor. A best practice is an initiative that others may wish to emulate in their classrooms or in their school districts or even in their states. A best practice may at times seem to be controversial, debatable, and yet, even thought provoking. A best practice is judged for the positive difference it makes to program effectiveness, student learning, and/or teaching effectiveness. The identification of best practices in technology education was a project funded by the Technical Foundation of America. I personally know that some of you in this room have been involved in other foundation sponsored projects. The results of the foundation’s best practices’ project were published last year in a book entitled Best Practices in Technology Education. An electronic version of the book is available free of charge at the following URL (http://teched.vt.edu/ctte/ImagesPDFs/BestPracticesInTE.pdf ). The project was a deliberate attempt to involve the collective knowledge, professional judgment, and visionary perspective of highly recognized and respected leaders in technology education. In fact, Rich Seymour, your banquet speaker this evening, was one of the individuals who made nominations of best practices.
It became readily apparent at the outset that when the nominators identified best practices, they were creating an organizational structure, real or imagined, in which all best practices could be categorized. A best practice was a teacher directed initiative that occurred in the classroom or laboratory; or its impact went beyond the classroom and was felt at the local level by several different schools; or a best practice had implications for effectiveness at the state or national level. Each best practice documented a recognizable impact on program effectiveness, student learning, and/or teaching effectiveness. I want to share with you today some of what we learned about these best practices that are occurring in our states.
When this project first started, I didn’t know what I didn’t know until I started listening to people like Rich Seymour tell us about all the great practices that were occurring in the field. Today, I am only going to give you a snap shot of more than 100 best practices that were reported in our field. I am confident this number increases on a daily basis. One thing that may become readily apparent to you is that most of these best practices are not occurring in our higher education institutions. They are occurring, however, at the grassroots level, in the day-to-day work that you do in the classroom. Yet, the nominators were university professors and state and local supervisors.
Once the foundation had collected all the nominations for best practices, a decision was made to eliminate some of them. That is, they just didn’t measure up. As I stated previously, we ended up with a little more than 100 best practices. We then took the 100+ best practices and placed them into themes or categories. The first theme of the best practices is Program Effectiveness.
A review of the best practices in program effectiveness at the national, state, local, and classroom levels shows limited attention to program quality standards whether the standards are associated with national accrediting organizations, regional accrediting organizations, or even standards developed by ITEA. In fact, the mere mention of ITEA standards is limited at best in the nominations, particularly at the classroom/laboratory level;
Yet, many of the nominators who participated in the process of identifying best practices were personally involved in the development of these national standards. Just for the moment, consider the following. Is it possible that the absence of significant attention to ITEA’s national standards in the best practice nominations is an indication of the level of support the nominators have for the current technology education standards? Do ITEA standards really make a difference as viewed by technology education leaders, particularly with regard to program effectiveness? Is there a universally accepted assessment system for measuring program effectiveness in technology education? It is my professional opinion that answers to these and other similar questions need the attention of technology education leaders and practitioners alike in the United States. There is, however, some evidence of best practices that do give attention to program effectiveness through ITEA’s technology education standards.

In the State of Maryland, for example, the Maryland State Board of Education requires one credit in technology education for every student to graduate from high school. In addition to the one credit requirement for graduation, students select one of three options to graduate, one of which is two credits of Advanced Technology Education. In Maryland, these requirements are met through the successful completion of courses that are components of the ITEA-CATTS Engineering ByDesign™ Model Program. The State of Maryland initiative is perceived by leaders in the profession as one that should be emulated by other state departments of education. Yet, while many other states may be using standards to benchmark their curricular efforts, Maryland has established technology education as a high school graduation requirement. Unfortunately, we have not been very successful on any type of grand scale in our other states to make technology education a HS graduation requirement.
The Minnesota State Department of Education and the Minnesota Technology Education Association joined forces to implement standards for technological literacy throughout Minnesota. These two entities are promoting the national standards for technological literacy and are initiating a process to embed the standards into the curricula of all Minnesota schools. Minnesota aims to improve program effectiveness by providing staff development and training opportunities for all of its technology education teachers.
There have been other initiatives in the United States to address program effectiveness that placed its primary focus on people. For example, a school system in Maryland believes that in order to bring about purposeful change, it must first build its capacity for leadership. Each July the school system hosts a Leadership Week that offers technology education teachers opportunities to develop their leadership skills. Similarly, a school system in Florida believes that its programs will be more effective if its teachers get out of the classroom and work in an industrial enterprise that is related to their technology education teaching assignment. This same school system also established professional development to improve program effectiveness by encouraging technology teachers to spend two days each year visiting other schools’ programs that have been judged to be exemplary programs. The administration believes that if classroom teachers have an opportunity to view exemplary programs of other teachers, then the exemplary qualities of those programs will be brought back to the home school.
If one was to analyze these best practices, it would clearly show that attention to program effectiveness starts with leadership at home. In some cases the leadership was initiated by a state’s professional organization, while in other cases it was initiated by school systems, and in still other cases it was initiated by a state’s department of education. Leadership, therefore, becomes a common thread that was created and directed to bring about purposeful change, it was value-added. Finally, it is also apparent that some leadership teams are starting to address program effectiveness through national standards for technological literacy. But there does not appear to be a critical mass of these teams to bring about purposeful change on any type of grand scale. It is my professional opinion that the lack of demonstrated leadership in our profession is a major obstacle to progress on any type of grand scale. Leadership, collaboration, increased attention to grades K-12, and national standards implementation, however, are clear evidence that change is occurring in the profession.
The second theme in the best practices is Student Learning. The goal of teaching is student learning. If students are not learning, is it possible that teachers are not teaching? As educators we are expected to be able to assess and analyze student learning, make appropriate adjustments to our instruction, monitor student learning, and have a positive effect on learning for all students. There is a preponderance of evidence that best practices in technology education today are designed to focus on increased student learning in classroom and laboratory settings. Unfortunately, the methodology used to assess student learning is not clearly evident in all of the best practices that were nominated.
The Baltimore County Public Schools piloted the inclusion of elementary design and technology activities as part of a grant that it received from the National Science Foundation. The project’s organizers sought to determine if students’ scores on state mandated tests would increase if the students applied mathematics and science concepts through hands-on activities. Data on student performance showed that students who were involved in the project achieved significantly higher scores in math, science, and social studies than students in other schools with similar demographics.
A middle school teacher in Indiana organized his program to help students learn how to be independent thinkers, demonstrate initiative, develop teamwork skills, and be creative, technological problem solvers. Students engage in teacher facilitated learning activities that reinforce the development of these attributes. In one activity, students learn how to research, to assess, to design, and to construct products from recycled items such as tire rims, old tarps, and foam insulation.
A Colorado classroom teacher incorporated the concepts of design, communication, materials exploration, research, fabrication, and interpersonal skills in his technology learning activities. Through project-based lessons, students learn to accept responsibility for their part of a larger class project. For example, in an International Space Station model project, as many as 75 students worked collaboratively to build a replica of the International Space Station.
A high school teacher in Connecticut offers a technology education course that encourages students to explore how society will meet its future energy needs. The goal is for students to explore energy production and distribution systems in order to develop an appreciation for the social, economic, and environmental impacts of these technologies. Students perform experiments, graph performance data, produce reports, conduct energy audits, assess environmental impacts, and design and produce a small scale fuel cell as a group project.
A high school teacher in Utah expressed an interest in cooperative learning activities but was concerned about individual accountability among his students. What do you think? Should individual accountability be formally structured or are high school students sufficiently mature to establish individual accountability? The teacher conducted a study with his students and found that when students worked in groups where individual accountability had been formally structured into the activity. The students had higher levels of success and individual learning, and more positive perceptions of other members of the group.
A technology teacher in Oregon believes that student learning will be increased to higher levels when instruction is framed in context or work-based relationships. The teacher’s primary instructional strategy relies heavily on the use of instructional tools and projects in teaching Problem-Based Learning. Students learn how to learn, they learn to work cooperatively in groups, they develop their critical thinking skills, and they develop skills to become self-directed learners.
An analysis of best practices in student learning shows that student learning starts with effective teaching in the classroom. The methodology used by technology teachers to assess, analyze, and monitor student learning is not clear. There is a perception, however, that best practices’ teachers have a positive effect on student learning but they do not have data to prove it.
The third theme in best practices is Teaching Effectiveness. Teachers are effective when student learning is occurring at acceptable and predetermined levels. In the United States, there is an expectation that technology education teachers will possess the knowledge, skills, and professional dispositions to work effectively and efficiently in schools, teachers will know the subject matter they teach, they will have broad knowledge of different instructional strategies to help all students learn, and they will be able to apply their knowledge and skills to facilitate student learning. There is a wealth of evidence that the outstanding technology education teachers in the best practices perceive themselves to be effective teachers. Their perceptions are also supported by their colleagues. Yet, like student learning, there appears to be an almost total absence of data to support whether technology education teachers are effective in the classroom or whether they are just perceived as being effective. The absence of data perpetuates the perception and it’s the perception, not supporting data, that often determines who are our most effective teachers.
A high school teacher in Wisconsin brought positive public attention to his technology education program when he incorporated an international design unit into his instructional activities. He identified technology teachers in Canada and Japan and through their collaborative efforts, they designed an activity that required students in the three countries to collaboratively design solutions to a technological problem.
A high school teacher in Oregon measured his teaching effectiveness through knowing what students know. This teacher uses portfolios to collect student evidence of learning. Similarly, a teacher in California uses electronic portfolios to collect evidence of teaching effectiveness through the assembly of a variety of performance-based outcomes reflecting student learning. A high school teacher in Colorado teaches a class in engineering technology where her students design and innovate through the use of a design challenge for battling robots. Another teacher in Colorado believes that teachers should prepare their students for the “real world” through projects and lessons containing multidisciplinary components such as mathematics, science, reading, art, and language.
In addition to the individual efforts of technology education teachers, school systems have initiated changes to increase teaching effectiveness. Some initiatives have been instituted through professional development activities while others have been presented as professional opportunities for voluntary self-improvement. A school system in Florida uses an electronic newsletter to keep its technology education teachers apprised of professional development activities. An individual in a Maryland school system sponsors a website to support the efforts of technological literacy for all students and staff that make up the K-12 community. Finally, the Connecticut Technology Education Leadership Council was established to assist teachers in experiencing firsthand applications of technology.
An analysis of these best practices shows that student learning starts with effective teaching. What is abundantly clear is that effective teaching leads to increased student excitement and program recognition in a school. It appears that classroom teachers of best practices have spent considerable time designing student learning activities while not adopting the “boilerplate” instructional activities that are designed and distributed by some commercial vendors.
The best practices’ activities have focused on students and developing their technological problem-solving skills and building their interpersonal skills, while providing opportunities for cooperative learning, student engagement, teamwork, communication, and self-directed learning. What is not totally clear, however, is the methodology used to assess student learning; that is, did any of the best practices’ instructional activities really result in increased levels of student learning over that which would have occurred using traditional instructional strategies or content?
If the 100+ best practices that were identified in the national study are a true representative sample of all best practices in technology education, then there appears to be an absence of significant supporting data to document that increased student learning is really occurring or even that the student learning activities really make a difference. There is a great need in the profession for documented and convincing evidence that a technology education instructional activity really makes a difference in student learning. That is, evidence that you can take to the key decision makers in your community, your school board, and to your local and state politicians.
I would like to close with some Final Thoughts for you to consider. Program effectiveness, student learning, and teaching effectiveness are the underlying themes for analyzing the 100+ best practices in technology education. The themes set the context for identifying the focus and direction of best practices. These three themes show that educators continue to remain focused on designing instructional activities as that is what they do best. In the early 90s, Walter Waetjen, then serving as president of Ashland University in Ohio and a technology educator himself, stated that there continues to be a lack of evidence that technology education leads students to learn something different than what they may learn in other curriculum areas. His statement remains unchallenged today. Arguably, technology education has always offered what some people might call “fun” activities, but for what purpose and to accomplish what goal? Best practices are being promoted at the state and local school levels with leadership occurring primarily from local school personnel. Standards-based technology education is evident in some of the best practices and will likely receive more acceptance in the near future. Some changes in the field have occurred over the past decade. These changes include increased emphasis on cooperative learning, student engagement, teamwork, collaboration, building interpersonal skills, and self-directed learning. Professional development of teachers, once directed by national professional associations and universities, is now part of the annual teacher improvement plans of many local schools. The identification of best practices provides a fertile field for researchers to initiate studies that will add new knowledge about student learning, teaching effectiveness, and program effectiveness. But the research studies have yet to commence.
If you have listened very closely, you have no doubt noticed that at no time did I mention the State of Georgia in any of my best practices discussion. Let me assure you that I did that on purpose. Georgia, in fact, is well represented in the 100+ best practices study. But I know that you know all about the great things that are happening in your state, so my goal today was to bring to your attention what is happening in other parts of the country. I thank you for the invitation to be your luncheon speaker today. I hope that in some small way I have enlightened you with some of the best practices in technology education that are being practiced throughout the United States. I wish you continued success not only at this conference but in all your future endeavors.

