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Abstract 
The International Society for Technology in Education (ISTE) is collaborating with 
professional organisations to develop technology standards for pre-college students. In 
the first phase of the project, basic assumptions and broad categories for the standards 
have been identified and distributed for public input. A key part of the process was the 
TI' ACOS Project in which educators across the nation provided their ideas about 
technology standards on-line. The standards project, including TI'ACOS, is one of a 
series of initiatives by ISTE to produce formal guidelines for technology teachers and 
learners in the United States. These efforts are described, with an emphasis on the 
multi-year standards project and the framework developed through the TIACOS 
Project. 
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1 INTRODUCTION 

As computers and information technology become part of most American schools, the 
need for national standards for the use of technology in education increases 
dramatically. National standards that define what all students should know about and 
be able to do with technology lay a foundation for the integration of technology into 
education at all levels. 
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The International Society for Technology in Education (ISTE) has provided 
leadership in the United States in the field of educational technology. In 1993, ISTE 
began an initiative to develop technology standards for all students. Since technology 
touches virtually all students and subjects, ISTE formed an extensive partnership 
network with the major professional educational societies. At the same time, ISTE 
sought funding for the project from a variety of national sources and private 
foundations. 

ISTE also began the TTACOS Project. TTACOS, or Ieachers, Iechnology, ~d 
~hildren Qn-Line ~tandards Project, was a project to solicit ideas for standards from 
classroom teachers. The TT ACOS Project provided valuable data that helped to 
categorise the technology standards. The framework and domain classifications that 
were developed are the foundations of the effort to develop national standards that 
will be recognised for their validity and utilised across the nation as benchmarks for 
all students in K -12 education. 

2 BACKGROUND 

2.1 National emphasis on standards 

In recent years, national policy makers have begun to emphasise equality and quality 
of educational opportunities for all students and to link legislation and funding to 
recognised standards for student achievement. The recent Goals 2000: Educate 
America Act has been a major contributor to the standards movement, particularly in 
the area of technology (Donovan, 1994). Funding for technology is tied to state and 
district technology plans, which often must include indicators linked to existing 
curriculum area standards. 

Professional organisations within the United States have developed standards for a 
variety of curriculum areas. In many cases, the standards have had a significant 
impact on educational practices and assessment. For example, the mathematics 
standards (NCTM, 1989) have been the major catalyst for mathematics reform within 
the United States. Thus, there is a mandate for technology standards that meet the 
national goals and support the existing standards movements in all subject areas. 

2.2 Previous ISTE initiatives 

In 1989, ISTE formed an alliance with the National Council for Accreditation of 
Teacher Education (NCATE) and began an extensive project to develop standards for 
teacher preparation programs. ISTE developed standards for 4 programs to prepare 
technology specialists for schools (Thomas, 1993). These standards underwent an 
extensive validation process before adoption by NCATE (Taylor, 1993; Thomas, 
1994). They are now utilised in the evaluation (Abramson, 1993) of teacher 
preparation programs within the United States. 

Embedded within the ISTE/NCA TE standards are a set of Foundations for All 
Teachers (Friske et al, 1995) specifying reasonable technology competencies to 
prepare all teachers. In an effort to create more dramatic impact on teacher education, 
ISTE lobbied to create changes within the NCA TE professional unit standards 
(NCATE, 1995). These are standards that are applied to the entire professional 
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education unit, not just the technology speciality programs. They include indicators 
for faculty and student development, technology infrastructure and support, and 
curricula. ISTE was gratified when the NCATE produced its first unit standards 
revision in more than a decade and included many of the technology indicators 
suggested by ISTE (Thomas, 1995). 

2.3 ISTE standards project 

Four phases 
The standards project was broken into phases for implementation and funding 
purposes. These include the development of the following standards over a three to 
four year period: 

Technology Foundations Standards. 
Standards for Using Technology in Learning and Teaching. 
Educational Technology Support Standards. 
Standards for Student Assessment and Evaluation of Technology Use. 

In the first phase of this federally funded project, assumptions and broad categories of 
standards for what students should know about and be able to do with technology 
were identified and sent for public review. Initial drafts advocate establishment of 
learning environments that facilitate communication skills, creativity, collaborative 
learning, problem-solving, and informed decision-making. They are aimed at 
providing students with fundamental technology skills learned through practice in 
meaningful settings, and developing responsible, ethical attitudes towards technology 
and learning. 

Partners 
ISTE has joined with other major professional educational organisations in the 
development of technology standards. These include: 

American Federation of Teachers (AFT). 
Association for Supervision and Curriculum Development (ASCD). 
Council of Chief State School Officers (CCSSO). 
National Association of Secondary School Principals (NASSP). 
National School Boards Association (NSBA). 
National Education Association (NEA). 
Software Publishers Association (SPA). 

Curriculum liaisons will lead in the development of technology standards for their 
subject areas. The materials developed will be distributed by professional 
organisations through print media, conferences, teleconferences, town meetings, and 
the World Wide Web. 
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3 TT ACOS PROJECT 

3.1 Overview 

To start the standards project, ISTE inaugurated the TT ACOS Project. TT ACOS, or 
Ieachers, Iechnology, and ~hildren Qn-Line~tandards Project, was developed to 
solicit ideas for standards from classroom teachers in the United States. Unlike the 
previous accreditation project which started with a research base and then moved to 
practitioners, this project began with brainstorming with educators to develop initial 
models for the standards. 

TT ACOS first targeted teachers in two states, Florida and Texas, known for 
progressive support of technology in their schools as well as for well-developed state 
networks that reached virtually all of the teachers. TT ACOS went on-line for three 
months in 1994 and 1995. Educators were asked to provide three items that should be 
standards for students in their grade and or subject area. In addition, they were 
encouraged to describe a favourite classroom technology activity for inclusion in an 
anthology of classroom practice. 

The two test states, Texas and Florida, each contained large state technology 
organisations which conducted national conferences in the spring of 1995. To reach a 
broader cross-section of the population, the ISTE committee conducted live sessions 
at these conferences to determine additions and refinements to the data collected on
line. 

3.2 Domains 

The TT ACOS survey instrument was free-format. Often data sent in was in activity 
form rather than competency format. This data proved quite valuable, however, 
because the same key topics and ideas were repeatedly mentioned by virtually all of 
the teachers. These included phrases such as keyboarding, word processing, databases, 
content specific tools, creating presentations, problem solving, telecommunications, 
and resource acquisition. For the live sessions, these were categorised into four broad 
areas, and sample competency examples at 4 different developmental ages were 
presented for each area. This was done to define and illustrate the scope of the 
possible standards for the educators at the live sessions and to allow them to input 
suggestions for changing the framework on a more concrete level. 

About six months were spent analysing, refining, and categorising the data collected 
in the various TTACOS activities. This produced a set of underlying assumptions and 
also resulted in an initial framework of knowledge and skills domains for the 
technology standards (Thomas et al, 1996). The domains included Basic Operations 
and Concepts; Social, Ethical, and Human Issues; Productivity Tools; Technology 
Tools for Communications; and Technology Tools for Research, Problem-Solving and 
Decision-Making. 

Basic operations and concepts 
Includes areas such as operation of systems, basic concepts and terminology, 
limitations and uses of technology, connectivity and compatibility, attitudes towards 
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technology, adaptive/assistive technologies, and collaborative and personal 
productivity strategies. 

Social, ethical, and human issues 
Includes areas such as historical and societal impact of technology, issues related to 
automation and retraining, evaluation of technology usefulness for tasks, 
hardware/software requirements and resources, becoming technology consumers, 
privacy, copyright, and intellectual property rights, responsible and ethical decisions 
and behaviour. 

Productivity tools 
Includes areas such as word processing, databases, spreadsheets, utility programs, 
telecommunications, multimedia use (graphics, animation, video, sound, 
presentation), emerging technologies and collaborative process tools. 

Technology tools for communications 
Includes areas such as traditional and emerging library skills, remote information 
resources, electronic communications, distance learning and teleconferencing, 
networking and research skills, management of information. 

Tools for research, problem-solving, and decision-making 
This involves a higher-order use of many of the tools and skills identified in the 
previous domains and includes areas such as combining tools to solve problems, 
utilisation of specialised productivity tools, self-monitoring of effectiveness, 
collaborative skills, critically consuming information, construction of knowledge 
environments. 

4 THEFUTURE 

The TT ACOS domains document and structure is being developed into a survey 
instrument which will be administered by the national partners. Funds for meetings of 
partners and a national initiative to conclude the first phase have been generated. 
Efforts continue to seek funding for the other stages and to move the process forward . 

. These efforts have been heightened by an impatient public, which is now demanding 
the standards. The current plan is to produce useful products within the year to meet 
the national demands as phase one of the project. The final versions of the standards 
will be disseminated in a variety of ways, including the ISTE World Wide Web page 
http:/ /isteonline. uoregon.edu. 

5 CONCLUSIONS 

The International Society for Technology in Education has undertaken an initiative to 
develop standards for students and technology. These standards reflect a movement 
from the traditional teacher-dominated classroom environments to restructured 
learning environments. They feature student-centred instruction, multi-modality 
stimulation, multimedia, collaborative work, information exchange, exploration and 
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inquiry, critical thinking, and informed decision making. Technology is intertwined in 
the fabric of learning at all levels. 

Standards outlining what students should know about and be able to do with 
technology provide a vision for the future. The TT ACOS Project has produced an 
ambitious range of domains and basic assumptions. The challenge now is to work as a 
nation to produce standards to reflect our national goals and needs and ensure that 
resources are provided so that all learners may meet these goals through quality 
education and lifelong learning. 
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