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Introduction

“Today’s students are the TV generation – they don’t have the attention span for rigorous learning.” A twenty minute attention span? Or minds geared toward “rapid context switching?” This comfort in working across multiple contexts at different levels means we can more easily provide, in a single class period, the many kinds of activities, outcomes and material needed to meet students’ temperament needs and function preferences. (Se, Fi, etc.)

The Challenge

As an instructor as well as a member of the “TV generation,” I hear older and more traditional instructors lament student boredom and apathy. Anecdotal evidence alone supports a “twenty minute” attention span; and successful work in curriculum design has helped instructors set up more engaging situations, like group work, and helped students force more self-discipline, like keeping journals. These techniques “stretch” those twenty minutes.

Rapid Context Switching – What is it?

Studies strongly suggest that young people today are more comfortable than ever and adept at TV-like “rapid context switching:” jumping back and forth between different information sources and activities, connecting pieces while maintaining an overall picture.

Helping All 16 Types

Given this phenomenon, many instructional modes can often be integrated into single class session – multiple short lectures on inter-related topics, practical and “what-if” activities that combine knowledge levels while teaching theory and techniques, interpersonal interaction and opportunities for learning-by-teaching, among others. A number of suggested pieces needed in a “context switch” mode are also covered here.

Research

In theory, multiple contexts is a preferred style of extraverted Intuiting (Ne) with abstract material and extraverted Sensing (Se) with concrete material. Integrating multiple levels is the province of introverted intuiting (Ni). Analysis of three undergraduate classes, including student feedback, supports this hypothesis. Not surprisingly, specific pieces must still be included to meet the needs of students who prefer more traditional learning styles: step-by-step instructions, alone-time and readings.

The Context

A revised freshman engineering program was begun in the fall of 1995 at State University of New York at Binghamton. This program, to be open to all university freshmen, would include design, computer applications, basic computer programming, composition, report writing, group work and all the other essential elements of what it means to be an engineer in the world today.1,2
Changes have been made to the program over the last three years, with dramatic results. Almost all these changes occurred in the “computers” section of the course, and the research results included in this paper cover three of these sections for the fall 1997 school year. What changes were made?

A Traditional Approach
The first year of the “computers” section of this program began with pure lecture for up to 2 hours. Computer applications, programming techniques and related topics were demonstrated on overhead transparencies and a special system that projected the display on a portable computer. Students were expected to complete assignments on their own outside of class. Student attendance was low, often less than 50 percent. Over 50 percent of students quit the course and the lecturer was let go. 

A Transitional Approach

The second year cut lecture in half and included a multi-media software package that students used in groups during the last hour of the class period. There was still a fair amount of lecture with overheads as well as individual homework assignments. Only 30 percent of students quit the course.

A “TV” Approach

This past year, lecture was reduced to short 10 to 20 minute mini-lectures given in a computer lab. The traditional lecture hall and overheads were abandoned and students spent 2 hours moving back and forth between different activities and assignments, mainly in groups. More material was covered than in previous years. Homework consisted of assignments completed in the “open lab.” Student attendance average over 95 percent. The attrition rate dropped to under 10 pecent.

Over all three years, the student population was roughly the same: ages 17 or 18, traditional college freshmen at a competitive 4-year university, and primarily pre-engineering and computer science majors, with a number of “undeclared” and humanities majors as well. The change in course design is considered by the faculty as a major reason for the drastically improved student retention.1
Naturally, and in retrospect, a computer course lends itself to a laboratory environment, which might be a reason why some of the techniques presented here succeeded. On the other hand, computer use is not necessarily the preferred domain of all types, and computer use certainly does not lend itself to group work.

In fact, while studies in engineering education consistently show that students with preferences for thinking and judging are more at home in traditional technical environments,3 we will see that those with preferences for sensing and perceiving – the “at risk” Artisan students – do very well with the context switching approach explored here.

Rapid Context Switching

Every good church minister knows the dangers of talking too long and losing his captive audience, and extensive work in cooperative learning techniques suggests that after twenty minutes students shirt from an (potentially) active learning mode to a passive mode. Thus, the “mini-lecture” model.1

Academic analyses of popular culture today also suggest a “plug and play” mentality which began in the sixties and continues to intensify to the present day. Evidently, young people today are also more comfortable and adept at TV-like “rapid context switching:” jumping back and forth between different information sources and activities, connecting pieces while maintaining an overall picture.4

Other academics and cross-generational studies, however, posit that this phenomenon is merely temporary, part of a cycle, and that future students – of future student culture – decades from now will return to a more linear style of thinking and lifestyle.5

A Typical Day

In lieu of explaining context switching, a log of a typical day is presented. For this sample day, students are introduced to word processing software.

2:20
Students meet in a “general session” with all other engineering students, where they listen to speakers, ask questions and so on while writing in their journals.

2:40
Break time where students find the lab they are assigned to for that day.

2:50
Lab orientation for the day. Topics to be covered are written on a blackboard, assignments are handed out, if applicable, and questions are answered, The instructor may lead the students, in their groups, through a specific step-by-step example similar to their up-coming assignment.

For the word processing lesson, students who are already familiar with the soft-ware are teamed with those who don’t, and the overall style of the software is explained. Students are reminded they will be tested individually the next week.
3:05
Students work in groups on their assignments, while the instructor and assistants go around answering questions, checking work, and so on. The thirty-five minutes here gives more attentive students some sense of stability, and since students are working in groups and not trapped under the instructor’s thumb, they can take short breaks when they need to.

For the assignment, groups are different departments in a fictitious engineering company (hardware department, marketing, etc.) They create documents for a fictitious project using a pre-made handout, following the guidelines for merging everything into a final corporate document. Some math and thought are required. They know exactly what they will be graded on.

3:40
Class question-and-answer period about assignment, or a second assignment given. Or a quiz or homework is passed back and reviewed. Or they visit a fun web site that covers pertinent material.

In this case, they are introduced to the idea of risk and risk mitigation strategies. We do exercises, and they visit several web sites of large businesses.

3:50
Students work in groups again, continuing with the previous assignment or, more often, working on a new one that is an extension of the previous one.

Here, the groups come up with risks and mitigation strategies and include those in their word processing documents along with charts.

4:15
A quiz is handed out, or a completely new topic is covered, such as “history of computers,” or the “the product develop-ment cycle,” or some such thing. Interactive activities with the class, like simulations may also be included. These topics are saved for the end of the class so students leave with the topic in their heads.

To wrap up the assignment, they learn about risk in the computer industry and we talk about how different computer companies have fared and why.

4:35
Class ends. 

Naturally, every session of every class is run somewhat differently. While several topics may be planned for a given day, the exact amount of time spent various with: level of student understanding, functioning of computer equipment, and so on. Adaptability on the instructor’s part is often key.

Context Switching and Type

Whatever the cause or fate of “rapid context switching,” our knowledge of type and its importance inform us as to the ethical and productive use of this approach in the classroom.
One hypothesis is that, if this phenomenon is generational or true of young people in general, then different psychological types achieve this comfort according to their own styles. A second hypothesis is that this phenomenon, to the extent that is truly exists, is the province of particular type preferences, which for some reason have become “popular” or inordinately “called upon” in current culture – one explanation might be young infatuation with the “artisan hero” archetype.6,7 A third hypothesis is that this phenomenon is wholly unrelated to type or does not exist.

Jung’s theory of functions suggests which functions might correlate with the “rapid context switching” phenomenon.6 Three possible function ns:

· “multiple concrete topics in a single class session” (extraverted sensing)

· “multiple abstract topics in a single class session.” (extraverted intuiting)

· “combined topics: integrating multiple knowledge levels.” (introverted intuiting)

Students on Teaching and Learning

Although type theory predicts particular teaching and learning style preferences, students were asked to report in an open-ended questionnaire on their own preferences in their own words. Although it would have been nice to directly correlate questionnaire results with type, the possible benefits of anonymous feedback could not bee ignored. The questionnaire was given out on the last day of fall class, and responses are grouped below. Keep in mind this was a computer software oriented course.

Survey Question

You will be learning specific software packages in the future as you go on in engineering. How would you like to be introduced to these?

· Want software to be entertaining; combined topics is confusing (2%)

· Ease into it, with the hard stuff later, and more topics (6%)

· Just start and let us use the software hands on, learning as we play with it, with just enough explanation by the instructor to understand (22%)

· Want the instructor to sit next to me and show me how (2%)

· Go slow and be specific, showing how to use the software while it is in front of me (10%)

· Be systematic, with clear explanation, then let us use the software by ourselves in class or at home (18%)
· Use example problems and applications; allow us to work on it at home (10%)

· Continue with current teaching style (24%)

· Want group projects, which help us explain things to each other (6%)

This wide range of responses suggests a good mix of type preferences in the course, with responses explainable by functions, temperament or both. No One course cohort was overly biased to any particular response. Note that “the current teaching style” was the “rapid context switching style” explored here.
Help for the Instructor

A teaching is not a television or an automated “rapid context switcher.” Students will come in with the experience that a 53-minute TV program is far more entertaining than a 53-minute lecture, an thus context switching means more than mechanical switching back and forth between different topics. Under this approach, as in art and literature, the first job of the instructor is to entertain – without entertainment, the second objective of lasting learning will probably not be achieved. The outcome is not what is taught, but what is learned.

People in the type community have done extensive work thinking about type, temperament and teaching and learning styles.8,9 All of the techniques below were incorporated at one point of another in the courses researched here.

Common sense approaches to teaching abound. Most instructors have at least tertiary access to intuition or extraverted sensing, and exercises for increasing comfort and skill with these functions have been developed.8 In this instructor’s experience, teaching to the SP Artisan temperament is also a good default model with young people.
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Assessing Students’ Types

Fifty of 56 total students completed a majority of the multi-step type-determination process set up for them. Besides administration of the MBTI, students were given group feedback on type (the 4 indices of the MBTI) and temperament. A self-verification process with type descriptions was also included as an extra-credit assignment. This depth of exploration into type was done to foster awareness of learning styles, encourage personal growth, and facilitate teamwork. And simple administration of the MBTI or self-selection alone may not have yielded as accurate and catalytic results as a combination of approaches.10
Step 1: MBTI Form G was administrated. Results were hand-scored according to the Form G scoring templates, with a distribution of types not atypical of the general population.

Step 2: A feedback process on temperament (SP, SJ, NT and NF) was done three days after administration of the MBTI. This piece consisted primarily of a presentation of the temperament patterns in a visual form called “temperament targets,” with accompanying explanation.11 No reference was made to the MBTI indices or MBTI results. Copies of the targets and short 100 word descriptions of each of the four temperaments were also handed out individually, and subjects had an opportunity to look over this material for several minutes before the presentation began. With only 20 minutes available to present, there were no facilitative exercises, although students were exposed to the notion of adapted types and helped to think of their preferences outside of the classroom context, in a general way. The temperaments were presented individually and compared and contrasted with each other according to temperament theory’s “things in common.” Subjects were then asked to rank the four temperaments in order of preference on a feedback form.12
Step 3: Two days after the temperament piece, MBTI results were presented to the students along with an explanation of the four indices of the MBTI. The results were listed by social security number on an overhead transparency that all students could see. The standardized form included space for students to self-select their preferences along the indices, and students were taken step-by-step with an explanation of each index. Approximately 20 minutes were available for this process.

Step 4: Finally, the relationship between the four temperaments and sixteen types was revealed, and subjects were instructed to find their best-fit type, keeping in mind their temperament rankings, self-select type, and MBTI results. The results were recorded on a form designed for this “triangulation” self-discovery process, and the forms were handed back in for analysis.13,14,15
Step 5: The type verification process took the form of an “extra-credit assignment” where students could visit a web site that consisted of two pages. One reviewed type theory. The other had 32 descriptions: two of each type. Students were instructed via a handout to “look over” all thirty two, select three best-fits, comment on their choices, and then rank the three in order of preference, settling on one type, “for now.” Students had approximately 6 weeks to take advantage of this extra-credit. At semester’s end, 21 students had completed this verification process.

Fifty of the 56 students available completed four of the five steps above, which was deemed sufficient for research use.3,6
This researcher was in continuous contact with the students through-out the semester, as their instructor in a laboratory environment with regular face-to-face interaction. Although not an objective measure in and of itself, personal experience seemed to go hand-in-hand with the results of the verification process. At no time was any part of this research discussed with students, except to remind them that the “extra-credit assignment” was available.

Context Switching: Student Feedback

An open-ended questionnaire about the course was handed out to students on the last day of their class. Questions about the course touched on the six areas included below. The results are encouraging: the course overall was given good marks, and 83% of students liked the use of multiple topics and combined topics as an instructional method. Additional results are discussed under each area below.

1. Response to the Course in General: As opposed to multiple topics and combined topics within a single class period, students were asked about the range and depth of the course in general. One fifth of students said they wanted to go more in depth, while more than half made suggestions about adjusting the length of time spent on individual topics. No one said there was too many topics, and 88% listed additional topics they felt could have been included by shrinking time spend on those covered. Also, 88% said that grading in the course was fair, and 93% said the amount of work was “good” or “just right.”

2. Response to Lecture vs. Lab Time: As is, the course consisted mostly of “open lab” time where students worked in groups. One student wanted more lecture, 83% said that lots of lab was “perfect,” and a surprising 14% wanted “all lab.” Clearly an important number of students have come to hate lectures.

3. Response to Group Work: Two-thirds of the students said that group work was great and they wanted more, and having a partner simplified assignments. Others wanted at least somewhat more individual work, and 12% said that group work made most of the assignments take much longer than if they had worked alone. About one in seven also asked for “better arranged groups,” and a quarter found group work “depended on the assignment” or “was helpful but made it take longer too.” All together, 78% felt everyone in their group did their fair share. This feedback about group work is important, to be sure that responses around “context switching” were considered in light of who did what. This instructor would have preferred somewhat less group work from the start, but lab limitations made this difficult.

4. Response to Multiple Topics: All together, 83% if students were positive about covering multiple topics in a single class period, with generic comments such as “good” and “okay.” The remaining 17% found this approach “confusing” or “made it difficult to concentrate.” There were no specific positive comments about multiple topics. It may be that multiple topics is about concentration verses attention span, and does not add interest in the same way that combined topics apparently do.

5. Response to Combing Topics: All together, 83% of students were positive about combining different topics into a single assignment. Generally, combined topics “kept things interesting.”  Two students found this approach “too complication.” The remaining said it was “challenging but good” or “okay but not always necessary.” In the latter case, these students specifically named one particular assignment.
6. Response to Business Applications: 50% of students said that covering engineering software in terms of business applications was fine with them but they did not want more – several explained, “this is an engineering class.” This comment was surprising, since the importance of business skills in the working world after graduation was stressed both through speakers from industry and a project they did with fourth grader “clients” at the local elementary school, as part of another section of the freshmen program. The other 50% said they wanted more business applications, and some were quite enthusiastic about “practical applications.”

Student Performance: The Bottom Line
Even though students are comfortable, or believe they are comfortable, with a particular learning style does not necessarily mean they are actually learning, for whatever reason. And innate preferences of the instructor may play a large role, even with instructors sensitive to type. The table below summarizes grades by type. Both overall course grades and midterm + final exam test grades are included. The test grades, which were 25% of the overall grade, were the one piece of the course that help with a “traditional” teaching method.
At first inspection, it appears that context switching is, as implemented here, associated with two of the three predicted factors:

Introverted intuiting: (NTJ and NFJ have preference for “combined topics”)

Extraverted sensing: (SFP have preference for “multiple concrete topics in a single class session.)

Types which prefer introverted sensing (Si) and extraverted intuiting (Ne) did not do as well, although there were a few very high-scoring exceptions. These exceptions may be explainable by the average test grades, which were the “traditional” piece. NT Rationals and those wit ha preference for introverted intuiting did well here, while the test results make those students with a preference fore Feeling and Sensing to appear to be doing poorly. These test grade results are typical of studies correlating type with GPA in college.3 Additionally, there are several other possible perspectives on these results:

1. Instructor Bias: This instructor’s preferences are INTJ. As an INTJ with dominant introverted intuition, those students with similar strengths may have done well because of subtle and possibly not-so-subtle preferences in teaching style, homework assignment topics, grading, and so on. Extraverted intuiting and introverted sensing are the fifth and eighth (last) functions for INTJ. However, extraverted sensation is the inferior function of INTJ, and students who prefer extraverted sensing (SP Artisans) did well.

2. Course Content: Only one type of class was used for the research purposes here, although other courses are currently under study. Computer applications included word processing, spreadsheet production, multi-media design of Internet web pages, and very simple introductory programming. These are far more concrete than context switching between several purely theoretical topics such has, say, “different relationships between concepts in computer programming.”

3. Pre-existing Knowledge: There was a wide range of comfort, or lack thereof, for the students with the material as they entered the course. Students with different pre-existing skills were often paired together in groups, to offset this. Nonetheless, unknown correlations between type and pre-existing skill areas might play a role.

Type 

  No. of

    Average

     Range of

Average test
Preferences
Students
Overall grade

Overall grades

  grade only
SFP (Se and Fi)
    3

   91% (“A”)

   90% - 92%


79%
NTJ (Ni and Te)
    3

   91


   89 – 94


90
NFJ (Ni and Fe)
    4

   90


   84 – 94


88
STP (Se and Ti)
   13

   88% (“B”)

   80 – 96


83
NFP (Ne and Fi)
    4

   88


   82 – 93


82
STJ (Si and Te)
   11

   86


   70 – 95


82
SFJ (Si and Fe)
    5

   86


   82 – 93


79
NTP (Ne and Ti) 
    7

   85


   72 – 97


85
4. Type Mis-Identification: While a wide range of efforts were made to help students discover their true type, only about 40% of the students (21 of 50) went through the whole type verification process. Assuming 75% accuracy of the MBTI and related exercises, we can expect 7 or 8 of the students fell into a type category other than their true one – on average, one per type category. Note that two of three SFP types completed the entire verification.

Conclusion

Although it is still too early to draw any final conclusions or point to statistical significance, a basic conjecture comes to mind. “Rapid context switching” is a real phenomenon that seems to correlate to at least two Jungian functions; and while the young people studied here may identify with this phenomenon, not all of them are suited for it. In any case, “at-risk” SP Artisans appear to benefit from this approach: in contrast to the traditional pieces in the course, those who have preferences for SFP zoomed up from the lowest ranking to the highest ranking students.

Additional courses are currently under study with results soon forthcoming, and at the very least we can say this is one more piece to the type and education puzzle toward teaching to all types.
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