Designing Instructional Strategies for the Web

In today’s session, we will work through a five-step process to plan and implement effective Web-based instruction. You will define one or two goals for a portion of your Web-based instruction, then select appropriate strategies and tools to enable a specific goal. An assortment of Web-based instructional strategies will be presented. Follow-up issues of assessing students in Web-based environments and evaluating Web-based initiatives will be highlighted, although we have limited time to deal with these issues in full.

In the four-phase taxonomy of online teaching below, most faculty who take this workshop fall into phases one or two. In this workshop, we will begin to discuss specific types of activities that fall into phases three or four, and that can involve your students in Web-based research, case analyses, discussions, debates, and other activities. As you browse the phases below, ask yourself, “where does my use of the Internet fall,” and “where do I eventually hope to be?” Most faculty start at phase one and gradually work their way to phases three and four.


Current Level
Desired Level

Phase One: Placing General Information Online (syllabus, course calendar, bibliography of readings, e-mail link and contact information for the instructor)

arguably, this phase adds no real value to an existing course, with the exception of making general course information more accessible online


 FORMCHECKBOX 

 FORMCHECKBOX 


Phase Two: Augmenting the Course (lecture notes, links to external documents, announcements, online grades, listserv for class to communicate)

students have access to more material or more elaborate material in phase two, supplementing the traditional course handouts; the focus remains on content "delivery," however, instead of tools to help students actively process the content


 FORMCHECKBOX 

 FORMCHECKBOX 


Phase Three: Stand-Alone Instructional Pieces (all phase two items plus self-assessments, quizzes, drill & practice tutorials, discussion boards, chat rooms, collaborative web editors or other document creation tools for the student)

students are provided with interactive exercises or tools that allow them to participate in case analyses, problem solving, online research, or other active processes


 FORMCHECKBOX 

 FORMCHECKBOX 


Phase Four: Totally Online (all phase three items plus group work areas, digital drop boxes for assignments and for sharing files with a group, online testing, student biographies, student folders for placing work online)

distance learning classes fall into phase four, although on-campus courses can reflect this phase as well; students are totally supported from a distance on such items as communicating with classmates, turning-in assignments, assessment, and working with teams outside of standard class time
 FORMCHECKBOX 

 FORMCHECKBOX 


Note, online course management systems such as WebCT and CourseInfo attempt to unite phases one through four in one tool suite or system, although no current system contains all features listed above.

* these phases provided by Innovative Technologies Collaborative at http://www.it.utk.edu/itc/courses/html4/total.html

1.
Specify Learning Outcome

Today’s short workshop gives you the opportunity to plan one small lesson or unit that utilizes specific attributes of the Web (e.g., interactive, collaborative, archival). Perhaps you’ve heard about ways in which the Web allows students to review class materials, communicate, work together on projects, or even design products to share and critique online. With such ideas in mind, write down a specific topic, lesson, or lecture you would like to turn into a Web activity today:

     
Next, classify your topic, lesson, or lecture according to one of the taxonomies below. What type of outcome do you hope your students will achieve after your Web-based instruction?

     
Bloom’s Cognitive Taxonomy

evaluation

judge value of ideas, appraise, predict, assess, select, rate, choose

synthesis

put together parts, compose, construct, formulate, manage, prepare, design, plan

analysis

dissect parts, detect relationships, diagram, compare, differentiate, criticize, debate

application

use methods, concepts, principles, apply, practice, demonstrate, illustrate, operate

comprehension
understand information, discuss, explain, restate, report, tell, locate, express, recognize

knowledge

recall information, define, repeat, list, name, label, memorize

Krathwohl’s Affective Taxonomy

characterizing

incorporate ideas completely into practice, recognized by the use of them

organizing

commits to using ideas, incorporates them into activity

valuing


thinks about how to take advantage of ideas, able to explain them well

responding

answers questions about ideas

receiving

listens to ideas
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Generally speaking, the higher levels of the taxonomies require more time of the student, thus content coverage may be less than when students are simply given low-level tasks (e.g., knowledge or comprehension). This factor may lead some faculty to teach low-level goals if they are required to cover a substantial amount of content as part of mandated curriculum or standards. Another common barrier to high-level teaching is class size. Facutly may find it difficult to engage large numbers of students in high-level activities (e.g., evaluation).

Before we give up on the idea of teaching high-level skills, let’s take a look at some Web teaching strategies and tools that may help you achieve high-level goals under the potential constraints of your teaching situation.

2.
Select a Strategy to Accomplish Your Goal

The Web enables many different instructional strategies such as the ten strategies listed on the following pages (A.-J.). In the left-hand column below, locate the type of instructional goal you selected on the previous page (e.g., evaluation, synthesis, responding, application). The corresponding instructional strategies are recommended to help you achieve your goal.

Note, for quick reference, the sample links listed under strategies A.-J. can be accessed at: http://www.edtech.vt.edu/edtech/id/wbi/index.html

For your students

to achieve these outcomes:

evaluation

synthesis

analysis

application

comprehension

valuing

responding

receiving
Consider using this Web-based instructional strategy: 

A. Conversing, Discussing

relating and comparing perspectives with other students and classrooms; students could be tasked with reading a common book and discussing perspectives

sample courses that utilize this activity


Comparative Education


http://www.mrs.umn.edu/courses/ed1051/viewsch/viewschools.html


students list features of schools in the world and share their ideas on electronic 


discussion boards


Computer-Based Chats and Discussions in Education


http://online.usu.edu/openhouse/greatest/greatesthits.html


a nice "sampler" of how to manage online bulletin-board discussions

questions to ask yourself


what topics do you currently discuss in your classroom?

     

who could students converse with to enhance their understanding of this content?

     

how could you structure an online conversation to make it an “evaluation” activity?


a “synthesis” activity? an “analysis” activity?

     

For your students

to achieve these outcomes:

evaluation

synthesis

analysis

application

comprehension

organizing

valuing

responding
Consider using this Web-based instructional strategy:

B. Mentoring, Questioning, Supporting a Partner
mentors may review student work and provide critique or scaffold process; experts can be "asked" or "interviewed" online; students may partner with and help one another succeed; multi-directional: faculty to faculty, student to student, faculty to student

sample activities and projects

Four Directions Electronic Mentoring


http://www.tapr.org/4d/info.html


Hewlett-Packard Telementoring


http://www.telementor.org/


Writers Support Groups


http://www.writers.com/groups.htm


Telementoring Young Women in Science, Engineering, and Computing


http://www.edc.org/CCT/telementoring/index.html


An Extensive Listing of Mentor Programs and Activities in Canada


http://www.peer.ca/mentorprograms.html


Schmooze


http://schmooze.hunter.cuny.edu:8888/


allows students learning English to "chat" and monitor one another's skills


Agribusiness in a Global Environment


http://www.ais.msstate.edu/age/activity.html


read activities 1 and 2 to see how pairing students with an international study partner 


or "keypal" could help them prepare a more successful business plan for exporting 


needed goods

questions to ask yourself

who would be a good mentor for the classes I teach: an expert? other faculty?


student peers?
      

what types of exchanges would they have and what are potential benefits of this 


interaction?

     

For your students

to achieve these outcomes:

evaluation

synthesis

analysis

valuing

responding

receiving
Consider using this Web-based instructional strategy:

C. Debating
students defend a position on some issue, typically involves preliminary research and the collection of evidence to support one or more perspectives 

sample activities and projects


Arctic Circle Case Debates


http://borealis.lib.uconn.edu/ArcticCircle/VirtualClassroom/HAARP/haarp.html


student teams are given a "perspective" to defend, access relevant web resources, 


then debate an issue presented in a case study


Reintroduction of the Wolf into the Southwest


http://www.ems.psu.edu/Wolf/AIFF/WolfTop.html


The Deformed Frogs Mystery


http://wise.berkeley.edu/WISE/demos/frog-activity/


European Law Moot Court Competition


http://www.elmc.org/

questions to ask yourself

what controversies exist in my subject area?

     

what online evidence/resources are available to inform multiple "sides" or "views" 


regarding this controversy (to speed-up this activity, you may pre-select the evidence 


for your students)?

     

For your students

to achieve these outcomes:

evaluation

synthesis

analysis

application

comprehension

characterizing

organizing

valuing

responding

receiving
Consider using this Web-based instructional strategy:

D. Impersonating, Role Playing

interacting with others who impersonate someone; impersonating someone yourself; preparing a document, play, or other work from the perspective of another person (e.g., president)

sample activities and projects

Murder on the Internet


http://flan.csusb.edu/dept//VU_info/Overview/25title.htm


students learning French and Spanish are assigned a "role" to play in a story, then 


reveal and conceal secrets of their character by conversing with other student-


characters via e-mail


International Communication and Negotiation


http://www.icons.umd.edu/about/univ.htm


student teams are assigned to represent a country, then prepare a position paper for 


their country regarding a global topic, discuss perspectives with other "country" teams

questions to ask yourself

in what professional positions will your students be placed?
     

what activities could introduce your students to the norms and culture of these roles?

     

For your students

to achieve these outcomes:

synthesis

analysis

application

valuing

responding

receiving
Consider using this Web-based instructional strategy:

E. Sharing Data, Analyzing
collecting information locally and sharing it with others remotely; making use of data collected globally to analyze trends and issues; excellent for marketing, business, mathematics, statistics, and others

sample activities and projects

Journey North


http://www.learner.org/jnorth/


Money Around the World


http://www.kidlink.org/KIDPROJ/Money/


Globe Program


http://www.globe.gov/


"Globe students make environmental observations at or near their schools and report 


their data through the Internet. Scientists use Globe data in their research and provide 


feedback to the students to enrich their science education."


Global Grocery List


http://landmark-project.com/ggl/


"Students share local grocery prices to build a growing table of data to be used in 


social studies, science, health, mathematics, and other disciplines."

questions to ask yourself

what types of data are used in your discipline?

     

how can students collect that data locally?

     

would it be helpful for your students to have access to similar data collected by distant 


others? if yes, what would they do with that data?

     

For your students

to achieve these outcomes:

synthesis

analysis

organizing

valuing

responding
Consider using this Web-based instructional strategy:

F. Developing a New Product or Artifact

working on a common project with others locally or distant with the ultimate goal of producing some artifact (e.g., web page, article); sharing resources; exchanging documents and working files; can be round-robin with students creating different acts of a play, parts of a design, etc.

sample activities and projects

Multimedia History Tutorials


http://www.acs.ucalgary.ca/HIST/tutor/


"History students at the senior undergraduate level and graduate level make up the 


project teams and are responsible for the research, the narrative, and the web design 


for each of these tutorials."


Virtual CEO


http://www.iavalley.cc.ia.us/~excel/VIRTUAL2.HTM


students research strategies for running corporations, and eventually develop a web 


site for the corporation they create


Origins of Western Religion


http://www-relg-studies.scu.edu/rs011/


click on "requirements" to read how this professor engages students in the creation of 


an integrated,  virtual museum about course concepts


Anthropology and Sociology


http://www.qvctc.commnet.edu/brian/archivm.html


World History Chronologies


http://campus.northpark.edu/history/WebChron/

questions to ask yourself

what products do students create in your classroom (e.g., papers, drawings, 


multimedia)?

     

how can the Internet help students plan and share ideas, or create and critique 


artifacts?

     

For your students

to achieve these outcomes:

evaluation

synthesis

analysis

application

comprehension

valuing

responding

receiving
Consider using this Web-based instructional strategy:

G. Traveling Virtually, Situating Curriculum in the Context of Expeditions

online expeditions, communicating with travelers and learning about local cultures, using expedition data for interdisciplinary purposes (math, writing, history, geography, agriculture)

sample activities and projects

Mungo Park


http://www.mungopark.com/


Classroom Connect


http://quest.classroom.com/

questions to ask yourself

although most commercial expeditions are created for K-12 learners, consider the 


possibilities of writing a grant to develop your own expedition with college student or 


graduate student "travelers" 

     

what types of expeditions in Virginia could help ground the study of your subject 


matter (e.g., trips to the Appalachian Trail-forestry; Civil War sites-


history/management/planning; coastal waters-biology/entomology/fisheries; 


antebellum Virginia-architecture; DC area-business)?

     

For your students

to achieve these outcomes:

synthesis

analysis

application

valuing

responding
Consider using this Web-based instructional strategy:

H. Seeking, Collecting, Organizing, Synthesizing Online Information (Research)

can be arranged in terms of a scavenger hunt, notice the student is not simply provided with a page of links or resources, they are specifically tasked with accomplishing some end goal with the resources (e.g., compile, sort, answer probing questions, solve a mystery)

sample activities and projects using a few web links selected by the instructor

Determine Opportunity Costs Using Internet Data


http://www.econedlink.org/cyberteach/sample.cfm


Economics and Social Aspects of Fisheries and Aquaculture


http://www.sciencenetlinks.com/curriculum/humansoc/activities_9-12.html


Web Resources for Touring Modern Europe and Rome


http://artemis.austinc.edu/acad/cml/rcape/courses/roman_civ/assignments/tour.html


International Law


http://ps.ucdavis.edu/classes/122-99/assignment2.html

sample activities and projects using digital collections, archival resources

Valley of the Shadow Project


http://jefferson.village.virginia.edu/vshadow2/choosepart.html


students select a topic of interest from archival documents (e.g., women in the Civil 


War, doctors in the Civil War) to prepare a paper or project assigned by the teacher 

(e.g., web page project)


Who Killed William Robinson? Race, Justice, and Settling the Land


http://web.uvic.ca/history-robinson/


students navigate archival documents to solve this virtual who-dunnit

questions to ask yourself

so you've collected a set of resources related to your course… what are your 


students going to do with that information (e.g., synthesize, critique, compare, re-


present as a new product)?

     

For your students

to achieve these outcomes:

evaluation

synthesis

analysis

application

comprehension

characterizing

organizing

valuing

responding
Consider using this Web-based instructional strategy:

I. Exploring Real World Cases and Problems

students explore real cases, or use Internet data (e.g., stock market, weather) to practice decision making; can use virtual simulations with students testing personal hypotheses or designs; a cycle of student prediction, testing, reflection, and revision can support rapid conceptual change about complex course concepts

sample case studies and problems

Case Studies in Small-Animal Cardiovascular Medicine


http://www.vmth.ucdavis.edu/cardio/cases/


Cases for Undergraduate Educational Psychology Classes


http://www.indiana.edu/~caseweb/


Virtual Veterinary Office


http://www.bsi.vt.edu/vetmed/vm8284/

questions to ask yourself

how is my course content relevant to or applied in the real world?

     

what aspects of this real world situation can I represent or recreate online?

     

For your students

to achieve these outcomes:

analysis

application

comprehension

knowledge

valuing

responding

receiving
Consider using this Web-based instructional strategy:

J. Accessing Tutorials with Exercises, Quizzes, Questions, Online Drill-and-Practice

students review content material online, then access interactive exercises to practice or apply the material presented

sample tutorials with interactive practice exercises, questions, and answers

Merlot Archive of Online Interactions


http://www.merlot.org/Home.po


Economics Interactive Tutorials


http://hadm.sph.sc.edu/Courses/Econ/Tutorials.html


Interactive English Language Exercises


http://www.english-forum.com/interactive/


Amusement Park Physics


http://www.learner.org/exhibits/parkphysics/coaster/


National Federal Budget Simulator


http://garnet.berkeley.edu:3333/budget/budget.html


Environmental Smoke and Lung Development Activity


http://www.biology.arizona.edu/chh/activities/tobacco_smoke/sign_in.html


Frog Species Tracker, San Francisco Exploratorium (tutorial only)


http://www.exploratorium.edu/frogs/tracker/index.html


Science of Baseball


http://www.exploratorium.edu/baseball/

questions to ask yourself

what concepts in my course could be clarified with practice exercises?

     

Notes

Note that strategies can be combined in many cases to create a different type of project. Strategy F (developing a new product) is perhaps the most inclusive of all strategies. For example, students can be assigned to a role (Strategy D), then tasked with creating a product (Strategy F) related to that role (e.g., each student given one of thirteen original colonies, asked to research specific characteristics, develop one web page, eventually uniting all web pages into one collective web resource). Further, students could create various products (Strategy F), then debate (Strategy C) the suitability of those products for solving a specific problem. Alternatively, students could create products (Strategy F), then mentor, critique, and provide feedback (Strategy B) on those products. Finally, students often conduct research on a topic (Strategy H) before actually developing their product (Strategy F).

Note, overlap occasionally exists between role playing (Strategy D) and exploring realistic cases (Strategy I). When students explore a case as a team (e.g., role playing a business team that must find a solution to a case), they are engaging in both role play and case exploration. Exploring a case as an expert may typically place the student in a professional role. Role playing does not always involve the exploration of a case, however (e.g., students assigned to represent a presidential candidate and debate election issues). 

Other overlaps of note include the nature of online scaffolding. Students can be mentored by experts, instructors, and peers (Strategy B). Students can also be mentored by interactive exercises, self-paced testing, and self-assessment of progress (Strategy J).

Suggested Resources

Hundreds of thousands of Internet activities are posted online. Use the resources listed below to find more examples of online teaching and learning for your subject area. Even when projects are described for K-12 classrooms, in most cases they can be easily adapted to college activities.

Teaching and Learning on the World Wide Web

http://www.mcli.dist.maricopa.edu/tl/

The Gateway to Educational Materials

http://www.thegateway.org/

ERC Projects, Boston

http://www.terc.edu/TEMPLATE/projects/

Collaborative Learning Environments Online, Boston

http://cleo.terc.edu/cleo/cleo-home.cfm

Exploring the Environment, NASA

http://www.cotf.edu/ete/main.html

Online Schoolyard, Comcast

http://www.onlineschoolyard.com/default.asp
MarcoPolo Curriculum, MCI WorldCom

http://www.wcom.com/marcopolo/

Exploratorium, San Francisco

http://www.exploratorium.edu/

TEAMS Projects, Los Angeles

http://teams.lacoe.edu/documentation/projects/projects.html

Blue Web'n, Pacific Bell

http://www.kn.pacbell.com/wired/bluewebn/#table

Learner.org, Annenberg

http://www.learner.org/

American Memory Digital Libraries, Library of Congress

http://memory.loc.gov/ammem/ammemhome.html

3.
Select Tools to Enable Your Strategies

If you selected one of the following strategies to help your students achieve desired outcomes:

A. Conversing, Discussing

B. Mentoring, Questioning, Supporting a Partner

C. Debating

D. Impersonating, Role Playing

E. Sharing Data, Analyzing

F. Developing a New Product or Artifact

G. Traveling Virtually, Situating Curriculum in the Context of Expeditions

H. Seeking, Collecting, Organizing, Synthesizing Online Information (Research)

I. Exploring Real World Cases and Problems

J. Accessing Tutorials with Exercises, Quizzes, Questions, Online Drill-and-Practice
The following technology tools

can help enable your strategies:

e-mail, listservs, discussion boards, chat

e-mail; live, synchronous camera(s) for mentor/mentee to discuss; chat room with white board, digital drop boxes for file sharing and written critiques

e-mail, discussion boards, web sites that showcase controversies or experts with opinions and theories; use resources as the basis for discussion, such as http://www.ideachannel.com/Index.html

asynchronous tools (i.e., e-mail, discussion boards, chat) or synchronous tools (i.e., Symposium, CU-SeeMe, live net-cams)

e-mail, listservs, spreadsheets, data analysis software

web page editors for students, e-mail and other communication tools, digital drop boxes for file sharing, server space to post projects online, tools that allow for voting on or attaching comments to students' work for the purpose of recognizing best or improving weak artifacts

a significant grant budget may be required to create live expeditions, consisting of technology to upload live broadcasts to satellites and back down to Internet servers with live audio/video streams; alternatively, quests could be videotaped and delivered at a later time via standard Internet video streaming

web resources, either individual pages related to a course, or entire archives from which students conduct research to identify topics of interest or relevance to assignments

web-page editors (e.g., Dreamweaver), photo editors (e.g., Photoshop), perhaps video editors (e.g., Premiere) and knowledge of video streaming for Internet (e.g., Real Producer)

for creating virtual exercises, knowledge of multimedia development programs (e.g., Director, Flash) and/or mechanisms for placing them on the Internet (e.g., Shockwave, Java)

Note, the WebCT and CourseInfo software programs provided free to faculty by Educational Technologies contain many of the tools listed above (e.g., discussion boards, chat rooms, e-mail, listservs, digital drop boxes for student groups to share work). To read more about effective uses of these tools, see http://www.edtech.vt.edu/edtech/id/ocs/index.html

4.
Assess Selected Outcomes

After conducting your project, you will inevitably want to assess student competency on selected outcomes. Refer once again to the taxonomies below. Match the outcome measure you hope your students have achieved with the most appropriate instrument to determine that competency. Some examples of appropriate matches are shown below. Note, in the case of higher-order skills (e.g., evaluation, synthesis), the artifacts or products that the students develop during the project often serve as the assessment (i.e., rating the quality of the web page the students constructed, the debate they carried out, or the resources they collected).

To determine if your students have achieved these competencies:

evaluation

synthesis

analysis

application

comprehension

knowledge

characterizing

organizing

valuing

responding

receiving
Consider using the following instruments or measures:

rubrics, critical thinking scales; rate quality of student arguments, predictions, conclusions

products or artifacts synthesized by students (web pages, reports); rate according to desired criteria: originality, organizational scheme, appropriate use of evidence versus conjecture

debates, critiques, discussions, case analyses; assess student ability to extract relevant variables underlying a problem, issue, or situation

word problems, experiments; assess student ability to apply principles and theories to solve novel problems

short answer questions

multiple choice, true-false, matching

practical experiences; interview, observe student beyond class, in real settings

projects, cases

discussions

problems, questions

problems, questions

5.
Evaluate Success

Evaluation should not be confused with assessment. Assessment is the process of determining how well students have obtained a certain competency or skill. Evaluation is the process of determining the worth of some initiative in order to decide how to revise that initiative or whether or not to adopt that initiative.

Simple evaluations typically consist of a departmental or university scan sheet filled out by students at the end of a class. The faculty member has limited or no ability to ask questions that are directly related to their specific teaching practices.

Focused evaluations are more appropriate, and typically consist of assessment data and a class-specific survey. Other data sources may be required (e.g., student interviews, focus groups) depending on the specific questions the faculty member seeks to inform (e.g., how teaching strategies influenced learning, faculty-student interaction, motivation, etc.).

Educational Technologies licenses the Flashlight Student Inventory to help faculty ask appropriate questions about their teaching practices with technology. You can use the pre-constructed questions to conduct interviews or to quickly develop an online survey for distribution to your students. Questions are sorted into 14 sub-scales:

Active Learning

Collaborative Learning

Using Time Productively

Expectations for Students

Rich and Rapid Feedback

Engagement in Learning

Faculty-Student Interaction
Cognitive & Creative Outcomes

Accessibility

Positive Addiction to Technology

Technical Skill Deficiencies

Time on Task

Respect for Diversity

Application to “Real World” Problems

For further information on the Flashlight Student Inventory, see: http://www.tltgroup.org/programs/flashcsi.html

If you wish to set up an account to develop online Flashlight surveys, see: http://www.edtech.vt.edu/edtech/id/eval/f_online.html

Faculty are rarely awarded for excellent teaching. Yet, through evaluation, you can publish the results of your Web-based teaching initiatives in numerous Educational Technology journals. While teaching may not be rewarded directly, a well-planned and conducted evaluation study based on innovative teaching can lead to valuable publications. Consider publishing the results of your evaluation in one of the following journals:

Association for Educational Communications & Technology Journals, http://www.aect.org/

Australian Journal of Educational Technology, http://cleo.murdoch.edu.au/ajet/ajet.html

Compute-Ed, http://computed.coe.wayne.edu/index.html

Computers and Education, http://www.elsevier.nl:80/inca/publications/store/3/4/7/

Educational Technology Magazine, http://www.bookstoread.com/etp/default.htm

Educational Technology & Society, http://ifets.ieee.org/periodical/

International Journal of Educational Technology, http://www.outreach.uiuc.edu/ijet/

International Society for Technology in Education Journals, http://www.iste.org/

Interpersonal Computing & Technology, http://jan.ucc.nau.edu/~ipct-j/index.html

Journal of Classroom Technology, http://www.worc.mass.edu/jct/

Journal of Computing in Higher Education, http://www-unix.oit.umass.edu/~carolm/jche/

Journal of Instructional Science and Technology, http://www.usq.edu.au/electpub/e-jist/index.htm

Journal of Online Education, http://www.nyu.edu/classes/keefer/waoe/waoej.html
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