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scores. Student perceptions of each technique were gathered through a post study treatment survey and used as a preliminary qualitative method of data triangulation. 

Twenty-six students agreed to participate for extra credit participation points toward their final course grade if all tasks were completed. However, not all tasks were completed and submitted by each student. Tasks consisted of completing: (a) a background information survey, (b) the Keirsey on-line temperament survey, (c) three chapter quizzes, and (d) a post treatment perception survey. Eight students completed the background survey and learning style/temperament surveys but none of the chapter quizzes, reducing the valid sample size for the inferential statistical analysis to 18. Of those 18 students, 10 students completed all tasks, while 14 completed at least the three chapter quizzes used to gather primary quantitative data regarding learning strategy efficacy. Three students completed two of the three chapter quizzes, while an additional student completed one of the three chapter quizzes. Fourteen of the 26 students completed the post treatment survey. Response rates are summarized in Table 1.

Table 1. 

Summary of Instrument Response Rates (N=26)

	Instrument
	    Frequency
	      Response Rate 



	    Background Survey
	21
	80.7%

	    Keirsey Temperament Sorter
	26
	100.0%

	    Embedded questions quiz (Chapter 4)
	18
	69.2%

	    Researcher provided map quiz (Chapter 5)
	16
	61.5%

	    Student generated map quiz (Chapter 6)
	15
	57.7%

	    Post-treatment Technique Perception Survey
	14
	53.8%


Participants' Background
The students' backgrounds in terms of academic achievement, interior design exposure, computer literacy, learning approaches and learning activity preferences are presented as a context against which to present descriptive and inferential results.

Academic and Design Background. The sample consisted of 84.6% females (n=22) and 7.7% males (n= 2). The gender of the remaining 7.7% (n=2) was undetermined based on name. The course attracted students from a variety of  majors and minors. These students’ majors primarily comprise the disciplines of interior design (30.8%), family and consumer sciences (11.5%), fashion merchandising (7.7%), and historic preservation (7.7%). The remaining disciplines are shown in Table 2. One person has declared Interior design as a minor, while 50% of the students indicated they had not yet chosen a minor. A complete listing of minors is provided in Table 3. Grade point averages for over 80% of the students predominantly ranged from 2.5 to 3.5, while one student had a 4.0. A complete breakdown is listed in Table 4. Three of the 21 students indicated they have had prior experience in design through part-time jobs, knowing and “shadowing” an interior designer, or have had parents, friends, or relatives who have had interior design work performed.
Of the 21 students who responded to the background survey, 90.5% (n=19) had no prior design job experience, although all students reported having some degree of familiarity with the formal elements and principles of design addressed in the textbook content used for this study. When asked to indicate each of the reasons for their taking this particular course, 76.2% of the students indicated they were simply interested in trying out interior design, while the next most frequently cited reasons (61.9%) were that they thought it would be fun or that it was required for their major. Three individuals (14.3%) indicated they had known people who had retained a designer to have design work done. A summary of the reasons for taking the course is provided in Table 5.

Table 2. 

Participants' Academic Majors (N=26)

	
	Major 
	Frequency
	Percent

	
	Advertising
	1
	3.8

	 
	English
	1
	3.8

	 
	Family & Consumer Science
	3
	11.5

	 
	Fashion Merchandising
	2
	7.7

	 
	General Studies
	1
	3.8

	 
	Historic Preservation
	2
	7.7

	 
	Interior design
	8
	30.8

	 
	Information Systems
	1
	3.8

	 
	Marketing/Interior Design
	1
	3.8

	 
	Undeclared
	1
	3.8

	 
	No response
	5
	19.2


Table 3. 

Participants’ Academic Minors (N=26)

	
	Minor
	Frequency
	Percent

	
	Architectural Design
	1
	3.8

	 
	Art
	1
	3.8

	 
	Art History
	1
	3.8

	 
	History
	1
	3.8

	 
	Interior Design
	1
	3.8

	 
	Marketing
	2
	7.7

	 
	Retail Management
	1
	3.8

	 
	Undeclared
	13
	50.0

	 
	No response
	5
	19.2


Table 4. 

Grade Point Average Ranges of Participants (N=26)

	
	GPA Range 
	Frequency
	Percent

	
	2.0 - 2.49
	2
	7.7

	 
	2.5 - 2.99
	9
	34.6

	 
	3.0 - 3.49
	8
	30.8

	 
	3.5 - 4.0
	2
	7.7

	
	System  Not reported
	5
	19.2


Table 5. 

Reasons for Taking the Course (N=21)
	Reasons for taking the course 
	     Frequency
	        Percent

	Interested in trying interior design 
	16
	76.2 

	Required for major
	13
	61.9

	Thought it would be fun
	13
	61.9

	Course offered a change of pace
	8
	38.1

	Had taken other art courses previously
	7
	33.3

	Required for minor
	3
	14.3

	Know people who had design work done
	3
	14.3

	Thought it would be an easy course
	2
	9.5

	Taken as an elective
	1
	4.8


Computer background. Since the course materials used in this study were delivered on-line, students' computer familiarity was assessed. This  information was important to collect since accessing on-line materials for the study required student competency with these skills. If students didn’t have these skills, they may not have been able to access the chapter quizzes needed to test hypotheses one and two as well as the post-treatment perception survey which allowed hypothesis three to be analyzed. All students reported using the Internet in some manner. Students were queried on how they use the Internet, specifically the use of e-mail, as well as their ability to “navigate” the Internet via links and toolbar buttons. Responses to tasks of interest in this study are summarized in Tables 6 and 7. Seventy percent of the respondents (n=14) indicated they currently own a 

 Table 6. 

Types of Computer Usage and Comfort level using e-mail

	Purpose
	Respondentsa 


	Frequencyb
	Percentagec

	Own a computer or hope to soon


	20
	20
	100.0

	Use email at least 2-3X per week or daily 


	19
	16
	84.7

	Fairly or very comfortable using e-mail 


	21
	20
	95.2

	Use the Internet to surf
	21
	12
	57.1

	Use the Internet to perform class research


	21
	21
	100.0

	Use the Internet to use on-line course materials


	21
	13
	61.9

	Use the Internet to purchase items


	21
	7
	33.3

	Use the Internet to make web pages
	21
	1
	4.8


Notes:

a.Number of students that responded to each survey item.

b Frequency of selection of this purpose.
c Frequency of purpose as a percentage of students that responded to the question.

Table 7. 

Ability to use the World Wide Web in Percent (N=21)

	Task
	        Yes
	    Unsure
	    No

	Able to bring up a page given a URL
	76.2
	14.3
	9.5

	Use a text link to go to another web page
	95.5
	4.8
	0.0

	Use an image link to go to another web page 
	100.0
	0.0
	0.0

	Complete an on-line form
	85.7
	0.0
	14.3

	Use the Home and Back buttons to revisit pages


	100.0
	0.0
	0.0


computer, while the remaining 30% (n=6) indicated they hoped to own a computer very soon. The reason for  Internet usage having the highest percentage of responses was to perform research for courses; all students indicated they used the Internet for this reason. Although 14.3% of the participants indicated they could not complete an on-line form, the background survey used by this study used an on-line form and this form was properly received from all students who participated to any degree whatsoever in the study.

Learning Approaches. The background survey addressed typical student marking strategies for previewing and learning chapter material and allowed this researcher to identify preferences toward verbal versus visual strategies. Verbal strategies are similar to the strategy of embedded questions and visual strategies are similar to the use of concept maps. A low response of visually oriented strategies could indicate potential difficulty with using concept maps while low response on verbally oriented strategies could signal difficulty with using embedded questions. Students were requested to check all strategies used at least 80% of the time. Table 8 reports the responses of the 21 students who answered this question. The use of highlighting was the most frequently used strategy (81%), with taking notes being the second most common approach at 52.4%. In terms of strategies similar to the techniques under study in this research, writing thoughts in the margin (relates to using embedded questions) was reported 42.9% of the time, color coding (relates to using concept maps) was used by 38.1% of the students, while drawing diagrams (also relates to using concept maps) was used by 19% of the students and writing their own questions (relates to using embedded questions) was reported by 14.3% of the students. 

Table 8. 

Marking Strategy Preferences as Percentages and Frequency (N=21)
	Marking Strategy
	Frequency
	Percent selecting the strategy

	Highlighting
	17
	81.0

	Take notes
	11
	52.4

	Write thoughts in the margins
	9
	42.9

	Just read the chapter
	8
	38.1

	Use color coding
	8
	38.1

	
Underline passages
 
	7
	33.3

	Make note cards or flashcards
	6
	28.6

	Draw diagrams
	4
	19.0

	Create outlines
	3
	14.3

	Write own review questions
	3
	14.3

	Complete exercises/questions
	3
	14.3


When students were asked to select their single most typical action when preparing to read a chapter in their textbooks, the most frequent response was looking at the chapter division headings before reading the chapter (57.1%). Other options and percentages are provided in Table 9. When asked about additional learning activities using supplemental materials of various types (if available), 23.8% (n=5) attempted to complete chapter questions before reading the chapter, 47.6% (n=10) read study guides, while 14.3% (n=3) indicated other options of completing questions (1) after reading the chapter, or (2) as they read the chapter.

Table 9. 

Typical Reading Approach (N=21)

	
	Approach
	Frequency
	Percent

	
	Read chapter without previewing
	2
	9.50

	
	Review chapter headings before reading


	12
	57.14

	
	Read chapter summaries/overview


	4
	19.04

	
	Review headings and summaries
	3
	14.28


Preference for each Instructional Delivery Format. Students were provided a list of 13 activity formats. They were instructed to select their four favorite ones. Results shown in Table 10 indicate students prefer a variety of learning style classifications for their learning activities. A comparison of Table 10 and Figure 8 shows that students are using strategies from all four of Kolb’s learning style categories and there are strategies in all categories (IN, IS, EN, and ES) that are frequently used. Activities are listed in order of most to least preferred. Both the concrete sensor (ES) and abstract intuitive (IN) learning styles are seen at both the high and low range of activity preferences. Lecture was selected the most frequently (57.1%), followed closely by working through examples on their own (52.4%) and watching others work through examples (47.6%). Interestingly, making concept maps was only selected 19% of the time.

Temperament Type versus Learning Style in the General Population. Figure 8 shows the dominant Kolb learning style (see Chapter 1 for definitions of each style) for the sample is accommodator (ES) comprising 45% of the sample. This finding is consistent with percentages reported for the general population. Convergers (EN) comprise 25% of the sample, with the remaining 30% equally split between the reflective
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Figure 8. Percentage of Students by Learning Style (N=26).
Table 10.

Preferred Format for Class Activities by Frequency of Response (N=21)

	Activity
	Learning style 
	Frequency 
	Percent selected 

	Listen to lecture
	IN
	12
	57.1

	Work through examples yourself
	ES
	11
	52.4

	Watch others do examples
	IS
	10
	47.6

	Use simulations
	EN
	9
	42.9

	Do homework 
	EN
	9
	42.9

	Think about your own experiences
	IS
	9
	42.9

	Brainstorm ideas in small groups
	IS
	7
	33.3

	Use games
	EN
	6
	28.6

	Use case studies
	EN
	4
	19.0

	Make concept maps
	ES
	4
	19.0

	Make journal entries for reflection
	IS
	1
	4.8

	Use analogies
	IN
	1
	4.8

	Write papers
	IN
	0
	0.0


diverger (IS) and assimilator (IN) types. Breakdowns for each learning style/temperament and Keirsey type are shown in Table 11 and are based on results obtained from 20 of the 26 participants. Each participant's combination of Keirsey type and temperament type in conjunction with their Kolb learning style and learning activity preference is shown in Table 12. The sample’s predominant Keirsey temperament is ESFJ, based on a 76.9% return rate of temperament survey results. This is consistent with the expected temperament frequencies, as 38% of the population is comprised of the “SJ” temperament combination.
Table 11. 

Participants' Keirsey Type and Learning Temperament (N=20)
	
	Keirsey type
	Temperament
	Frequency
	          Percent

	
	ENFJ
	NF
	2
	7.7

	
	ENFP
	NF
	3
	11.5

	
	ESFJ
	SJ
	7
	26.9

	
	ESFP
	SP
	1
	3.8

	
	ESTJ
	SJ
	1
	3.8

	
	INFJ
	NF
	2
	7.7

	
	INFP
	NF
	1
	3.8

	
	ISFJ
	SJ
	3
	11.5


Table 12. 

Summary of Student Learning Temperaments, Preferences and Styles

	Keirsey Type
	L. E. Preference.a.
	Kolb Style
	Temperament b.

	INFJ    
	IN      
	assimilator
	NF

	INFJ    
	IN      
	assimilator
	NF

	INFP    
	IN      
	assimilator
	NF

	ENFJ    
	EN      
	converger
	NF

	ENFJ    
	EN      
	converger
	NF

	ENFP    
	EN      
	converger
	NF

	ENFP    
	EN      
	converger
	NF

	ENFP    
	EN      
	converger
	NF

	ESFJ    
	ES      
	accommodator
	SJ

	ESFJ    
	ES      
	accommodator
	SJ

	ESFJ    
	ES      
	accommodator
	SJ

	ESFJ    
	ES      
	accommodator
	SJ

	ESFJ    
	ES      
	accommodator
	SJ

	ESFJ    
	ES      
	accommodator
	SJ

	ESFJ    
	ES      
	accommodator
	SJ

	ESTJ    
	ES      
	accommodator
	SJ

	ISFJ    
	IS      
	diverger
	SJ

	ISFJ    
	IS      
	diverger
	SJ

	ISFJ    
	IS      
	diverger
	SJ

	ESFP    
	ES      
	accommodator
	SP


Notes: 

a. L.E. Preference stands for learning environment activity preference based on a combination of concrete versus abstract and active versus reflective activities. ES denotes activities which are concrete active, EN are abstract active, IS are concrete reflective and IN are abstract reflective.

b. Temperaments reflect gathering and processing information in a concrete (SJ, SP) as compared to an intuitive (NF, NT) manner.
Temperament shortcuts (refer to definitions in Chapter 1) are shown in Figure 9 and based on a sample of 20 respondents. NF temperaments account for 40% (n=8), NT’s for 0%, bringing the total percentage of individuals who prefer to collect information through intuition to 40%. SP temperaments account for 5% (n=1), while SJ’s comprise 55% (n=11) of the total number of students. Thus, “sensors”, which prefer to gather information through their senses, account for 60% of the total number of students.
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Figure 9. Distribution of Participants' Learning Temperaments (N=20)
Marking strategies 
In contrast to the learning temperament percentages shown in Figure 9, the percentage of responses for favorite learning activities labeled according to the Kolb learning style taxonomy is shown in Figure 10 (N=83). The largest percentage of favorite activity responses is tied between the IS diverger and the EN converger categories, with the remaining percentages allocated in almost equal proportion between the ES accommodator and IN assimilator categories. Table 13 summarizes the relationship between learning activities and learning temperaments. Overall, the percentages for the sensors--ES and IS’s (SJ and SP temperaments) in terms of the percentage of students with this learning style is 60% while the percentage of preferred learning activities of this style is 51%. The percentages for the intuitives—EN and IN’s (NT and NF temperaments) in terms of percentage of students with this learning style is 40% while the percentage of preferred learning activities of this style is 49%. The difference between student learning styles and class activities was largest between the two sensor groups. Accommodators or ES learning style show the largest difference (27%), followed by the Divergers or IS learning style with a difference of 18%. The least difference between learning style and learning activities is between the Assimilator or IN learning style.
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Figure 10. Distribution of Preferred Activity by Kolb Learning Style (N=83)

Table 13. 

Divergence Among Learning Styles and Preferred Activity Formats in Percent
	Environment a.
	Activities
	Approach


	Students b.

	Responses c. 
	Differenced. 

	ES (Accommodators)
	*do examples,

*concept maps


	concrete
	45%
	18%
	27%

	IS 

(Divergers)
	*watch examples, *journalize,

reflect on experiences

*brainstorm


	concrete
	15%
	33%
	18%

	IN

(Assimilators)
	*lecture, 

*write papers, *analogies


	abstract
	15%
	16%
	1%

	EN

(Convergers)
	*simulation, 

*games, 

*case studies, *homework
	abstract
	25%
	33%
	8%


Notes:

a. Learning environment with associated Kolb Learning style.

b. Percentage of students per approach is based on N=26 students.

c. Percentage of activity responses is based on N=83 responses across all activities.

d. Difference between percentages in student style and preferred activity format.

Research Questions & Results

To facilitate presentation and discussion, research question 1 is addressed in the Perception Survey Results section; questions 2 and 3 are addressed in the Inferential Results section.

Inferential Results

This section addresses research question 2 which explores the impact of learning strategies on quiz scores and question 3 which addresses correlation between learning strategy and learning temperament. Student performance on chapter quizzes is summarized in Table 14. 

Table 14.  

Summary of Chapter Quiz Scores (Raw) across Learning Strategies

	Learning Strategy a.
	Response Rate b.
	M
	SD

	Embedded Questions (Chapter 4)  
	100%


	27.27
	6.73

	Researcher Provided Concept Map (Chapter 5)
	88%


	26.43
	7.16

	Student Generated Concept Map (Chapter 6)


	83%
	23.13
	9.22


Notes.

a. Chapter quizzes varied slightly in total number of points but the variation was not considered important. The embedded questions chapter contained 46 points, the researcher provided chapter contained 44 points, and the student generated map chapter contained 45 points.

b. Expressed as a percentage of total sample size of N=18.

Preliminary Inferential results

A priori planned comparisons setting the alpha level of significance at  = .05 were conducted for hypotheses one and two. Students who did not complete all three chapter quizzes were eliminated from the analysis which resulted in a total of 14 cases. 

Hypothesis 1. A planned Helmert contrast was conducted comparing the mean quiz score for the embedded question chapter (chapter 4) to the average of the mean scores of the two concept mapping chapters (chapters 5 and 6). Results indicate F(1,12) = 2.02, MS = 52.07, p>.05. The observed power was 26.0% while the probability of a type II error was 74.0%.

Hypothesis 2. A planned Helmert contrast was conducted comparing the mean quiz score for the student generated map chapter (chapter 6) to the average of the mean scores of the two other chapters (chapters 4 and 5). Results indicate F(1,12) = 4.00, MS = 144.64, p>.05. The observed power was 45.7% while the probability of a type II error was 54.3%.

Inspection of hi-low charts in Figures 11-13 illustrate responses across information presentation approach (concrete versus abstract) and by strategy (embedded questions, researcher provided maps, and student generated maps). Since prior research discusses implications for learning based predominantly on the use of the sensing/ intuitive dichotomous classification system, the individual learning temperaments of NF, NT, SJ and SP were collapsed into two groups. The SJ and SP categories were combined  and reclassified as S (sensors) while NF and NT categories were combined and reclassified as N (intuitives) to facilitate discussion of results and clarify recommendations for teaching and research. 

In comparing results of the three strategies, the hi-low charts for all strategies show that intuitive student scores at the 25th percentile or higher fall above the 50th percentile score for the sensor students. For the two mapping strategies (see Figures 12 and 13), sensor students scoring at the 75th percentile fall below the score for the 50th percentile for intuitive students, while for the embedded question strategy (see Figure 11), the 75th percentile score for sensor students falls between the 50th and 75th percentile for intuitive students.
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Figure 11. Comparison of Learning Temperaments on Embedded Question Scores
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Figure 12. Comparison of Learning Temperaments on Provided Map Scores
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Figure 13. Comparison of Learning Temperaments on Student Generated Map Scores

Hypothesis 3. A 3 x 3 Chi-square analysis conducted on the variables of chapter strategy and learning temperament revealed χ2 = 2.971 (4, n=13), p>.05. All cells had fewer than 5 expected counts per cell, indicating results are not statistically valid and similar adjacent cells should be collapsed for further analysis (George & Mallery, 2000). A final 2 x 2 Chi-square based on temperament levels of sensing and intuitive versus strategies of questions and mapping was conducted. Results revealed χ2 = .124 (1, n=13), p>.05. The Contingency Coefficient, a measure of association between nominal level data uses the Chi-square value in calculations (George & Mallery, 2000). The associated Contingency Coefficient (C) for χ2 = .124 was C=.097. All cells had fewer than five expected counts per cell, indicating results are not statistically valid (George & Mallery, 2000).
Perception Survey Results

Results in this section address research question 1 regarding the use of concept maps as an effective aid in organizing and recalling information. 

Percent of Students which Liked each Technique Best

A majority of students (57.14%; n=8) chose one of the two concept mapping strategies as their favorite learning strategy. The strategy of using a researcher provided map accounted for 42.85% (n=6), while 14.28% (n=2) chose creating their own map as the preferred strategy. Table 16 provides the breakdown of strategy preference based on learning temperament. 

Table 16. 

Favorite Learning Technique by Learning Temperament in Percent1 (N=14)

	
	Temperament
	% Questions
	% Provided Map
	% Own Map
	total

	
	NF (intuitive)
	14.28 (n=2)
	14.28 (n=2)
	7.14 (n=1)
	35.70 (n=5)

	
	SJ (sensor) 
	28.57 (n=4)
	21.43 (n=3)
	0.00
	50.00 (n=7)

	
	SP (sensor)
	0.00
	7.14 (n=1)
	0.00
	7.14 (n=1)

	
	Unknown
	0.00
	0.00
	7.14 (n=1)
	7.14 (n=1)


Notes.

1. Numbers in parentheses indicate frequencies.
Summative “Grades” each Technique Received

Overall Effectiveness of each Technique. Students were asked to assess each technique on its ability to accomplish tasks or regarding some impression such as "enjoyability" and then assign a letter grade from A (best) to F (worst) to each strategy based on their overall perception of the technique.  Results are provided in Figure 14. The modal grade for each technique was either a "B" or a "C". Each technique was awarded an "A" with equal frequency (14.29%). Of the "D" grades given, the mapping techniques were the recipients, although this was less than or equal to the percentage of "A's" given 
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Figure 14. Overall Grade for Strategy Effectiveness (N=14)

Strategy Effectiveness by Task. Students were also asked to rank how well each strategy worked for accomplishing eight instructional tasks. The task was assigned a rank within a learning strategy based on 1 indicating the technique accomplished that task the best and 8 indicating the technique performed that task the worst. Task rank frequencies for the embedded question strategy are presented in Figure 15; Figure 16 summarizes the frequency of task ranks for researcher provided maps and Figure 17 summarizes the frequency of task ranks for student created maps. The eight tasks ranked by students included: 1) Organizing key ideas, 2) Clarifying confusing ideas, 3) Finding gaps in knowledge, 4) Recalling chapter ideas, 5) Recalling prior knowledge, 6) Studying after reading, 7) Drawing inferences and 8) Applying ideas to practice. 

For summary purposes, ranks of 1-3 were considered a measure of good strategy effectiveness, ranks 4-5 were considered moderately effective, and ranks 6-8 were considered a poor measure of strategy effectiveness.
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Figure 15. Frequency of Ranks By Learning Task for Embedded Questions (N=13)
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Figure 16. Frequency of Ranks By Learning Task for Researcher Provided Maps (N=13)
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Figure 17. Frequency of Ranks By Learning Task for Student Generated Maps (N=13)

A summary of student impressions of each strategy for each task is shown in Table 17. Tasks for which students responded a good impression (ranking the task as 1, 2, or 3) to using questions included: studying after reading (62.23%), recalling ideas from the chapter (61.53%), organizing key ideas (46.15%), and finding gaps in knowledge (46.15%). A good impression of strategy effectiveness using either mapping strategy was reported for the tasks of organizing key ideas (53.84% for provided maps and 61.53% for making own maps), drawing inferences (38.46% for provided maps and 46.15% for making own maps), and applying ideas to practice (30.76% for both provided maps and making own maps).

Opinions of mapping strategy effectiveness were divided among both good (ranks 1-3) and poor (ranks 6-8) on the tasks of finding gaps in knowledge, recalling chapter ideas, studying after reading and drawing inferences. For the task of finding gaps in knowledge, 38.46% of students reported provided maps as equally good and poor.

Table 17. 

Impression of Strategy Effectiveness by Task in Percent
	Task by Strategy
	Impression of Strategy Effectiveness 1.

	
	Good (ranks 1-3)
	Moderate (ranks 4-5)
	Poor (ranks 6-8)

	Organizing key ideas

       Questions

       Provided map

       Make own map
	46.15% (n=6)

53.84% (n=7)

61.53% (n=8)
	23.07% (n=3)

23.07% (n=3) 

15.38% (n=2)
	30.76% (n=4)

23.07% (n=3)

23.07% (n=3)

	Clarifying confusing ideas

       Questions

       Provided map

       Make own map
	30.76% (n=4)

38.46% (n=5)

30.76% (n=4)
	46.15% (n=6)

30.76% (n=4)

38.46% (n=5)
	23.07% (n=3) 30.76% (n=4)

30.76% (n=4)

	Finding gaps in knowledge

       Questions

       Provided map

       Make own map
	46.15% (n=6)

38.46% (n=5)

23.07% (n=3)
	46.15% (n=1)

23.07% (n=3) 

30.76% (n=4)
	46.15% (n=6)

38.46% (n=5)

46.15% (n=6)

	Recall ideas

Questions

       Provided map

       Make own map
	61.53% (n=8)

15.38% (n=2)

53.84% (n=7)
	23.07% (n=3)

23.07% (n=3)

7.69% (n=1)
	15.38% (n=2)

61.53% (n=8)

38.46% (n=5)

	Recall prior knowledge

Questions

       Provided map

       Make own map
	38.46% (n=5)

30.76% (n=4)

30.76% (n=4)
	30.76% (n=4)

23.07% (n=3)

46.15% (n=6)
	30.76% (n=4)

46.15% (n=6)

23.07% (n=3)

	Study after reading

Questions

       Provided map

       Make own map
	62.23% (n=9)

53.84% (n=7)

23.07% (n=3)
	23.07% (n=3) 

30.76% (n=4)

23.07% (n=3)
	7.69% (n=1)

15.38% (n=2)

53.84% (n=7)

	Drawing inferences 

Questions

       Provided map

       Make own map
	7.69% (n=1)

38.46% (n=5) 46.15% (n=6)
	15.38% (n=2)

23.07% (n=3) 

7.69% (n=1)
	76.92% (n=10)

38.46% (n=5) 

46.15% (n=6)

	Applying ideas to practice

Questions

       Provided map

       Make own map
	  0.00% (n=0)

30.76% (n=4)

30.76% (n=4)
	23.07% (n=3) 

23.07% (n=3) 

30.76% (n=4)
	76.92% (n=10)

46.15% (n=6) 

38.46% (n=5)


Notes.

1.A good effectiveness rating comprised responses of ranks 1, 2, and 3; a moderately effective rating consisted of ranks 4-5; a poor effectiveness rating consisted of ranks 6-8.

Making your own map was also ranked as poor by 46.15% of the students. In terms of recalling chapter ideas, making your own maps was effective (53.84%) but using a provided map was poor (61.53%). For the task of studying after reading, both good and poor effectiveness was reported by 53.84% of the students. Drawing inferences showed 38.46% responses for both good and poor effectiveness of provided maps, while 46.15% of the students responded both good and poor effectiveness for making your own maps.

The tasks of clarifying confusing information, recalling prior knowledge and applying ideas to practice show relatively similar percentages of responses across all three levels of effectiveness, although it is interesting to note for applying ideas to practice that questions were not considered good by any student and only 30.76% of the students ranked either mapping strategy as good.
Overall Impression Grade. The overall impression grade awarded to each learning strategy was a "B", followed next most frequently by an “A”. Only one student awarded a grade of “D" or “F” to any strategy. The breakdown of overall impression of strategy is given in Figure 15.
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Figure 15. Overall Impression Grade for each Learning Strategy (N=14)

Overall Enjoyment Grade. The most frequent grade given for enjoyment of using a technique for embedded questions or student created concept maps was a tie between a “B” and a “C”, while the most frequent grade given for concept maps provided by researchers was “A”. A summary of results is shown in Figure 16.
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Figure 16. Overall Degree of Enjoyment of using each Learning Strategy (N=14)

Percent of Willingness to Use Strategies in the Future. In terms of student intent to continue using each strategy, Figure 17 provides a complete breakdown of level of intended future use. Of the three strategies, 42.86% of the students don’t expect to use their own concept maps, however, 28.57% indicate they would use provided maps at least at the level to which time permits, while 35.71% indicated embedded questions will definitely continue to be used.
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Figure 17. Participant Intent to Continue Using each Learning Strategy (N=14)

Summary

This chapter presented results of the study gathered from both end of chapter quizzes and from pre- and post-treatment survey instruments. A description of the sample was presented providing descriptive data on the student characteristics of academic major and minor, interior design background, computer proficiency, and text marking strategies. Results from inferential hypothesis testing were presented. This chapter concluded by presenting descriptive data taken from the post-treatment perception survey. The descriptive data and inferential results were set within the context of the model utilized  in the study (Figure 5) which combines two continua to create quadrants associated with Kolb learning styles and which have suggested instructional activities based on Keirsey learning temperaments and preferred cognitive processing approach. Discussion of results, conclusions, implications for instruction, and suggestions for future research are presented in chapter 5.










_1050501845.xls
Chart1

		ORGANIZE		ORGANIZE		ORGANIZE		ORGANIZE		ORGANIZE		ORGANIZE		ORGANIZE		ORGANIZE

		CLARIFY		CLARIFY		CLARIFY		CLARIFY		CLARIFY		CLARIFY		CLARIFY		CLARIFY

		FIND GAPS		FIND GAPS		FIND GAPS		FIND GAPS		FIND GAPS		FIND GAPS		FIND GAPS		FIND GAPS

		RECALL		RECALL		RECALL		RECALL		RECALL		RECALL		RECALL		RECALL

		PREVIOUS INFO		PREVIOUS INFO		PREVIOUS INFO		PREVIOUS INFO		PREVIOUS INFO		PREVIOUS INFO		PREVIOUS INFO		PREVIOUS INFO

		STUDY AFTER READ		STUDY AFTER READ		STUDY AFTER READ		STUDY AFTER READ		STUDY AFTER READ		STUDY AFTER READ		STUDY AFTER READ		STUDY AFTER READ

		CONCLUSIONS		CONCLUSIONS		CONCLUSIONS		CONCLUSIONS		CONCLUSIONS		CONCLUSIONS		CONCLUSIONS		CONCLUSIONS

		APPLY		APPLY		APPLY		APPLY		APPLY		APPLY		APPLY		APPLY



RANK OF 1

RANK OF 2

RANK OF 3

RANK OF 4

RANK OF 5

RANK OF 6

RANK OF 7

RANK OF 8

Learning Task

Frequency of Rank

Frequency of Ranks By Learning Task
for Embedded Questions (N=13)

2

2

2

2

1

1

1

2

1

1

2

1

5

2

1

0

1

3

2

0

1

3

1

2

4

2

2

2

1

0

2

0

1

1

3

1

3

1

1

2

4

3

2

3

0

1

0

0

0

1

0

0

2

4

3

3

0

0

0

3

0

2

4

4



Chart3

		





Sheet1

		





Sheet2

		





Sheet3

		





Sheet4

		





RANK-Q41

						Q_ORGANIZE		Q_CLARIFY		Q_FIND GAPS		Q_RECALL		Q_PREVIOUS INFO		Q_STUDY AFTER READ		Q_CONCLUSIONS		Q_APPLY		RM_ORGANIZE		RM_CLARIFY		RM_FIND GAPS		RM_RECALL		RM_PREVIOUS INFO		RM_STUDY AFTER READ		RM_CONCLUSIONS		RM_APPLY		SM_ORGANIZE		SM_CLARIFY		SM_FIND GAPS		SM_RECALL		SM_PREVIOUS INFO		SM_STUDY AFTER READ		SM_CONCLUSIONS		SM_APPLY

		STUDENT		ID#		ORGANIZE		CLARIFY		FIND GAPS		RECALL		PREVIOUS INFO		STUDY AFTER READ		CONCLUSIONS		APPLY		ORGANIZE		CLARIFY		FIND GAPS		RECALL		PREVIOUS INFO		STUDY AFTER READ		CONCLUSIONS		APPLY		ORGANIZE		CLARIFY		FIND GAPS		RECALL		PREVIOUS INFO		STUDY AFTER READ		CONCLUSIONS		APPLY

		jms		0502		8		6		3		2		4		1		5		7		6		2		4		8		7		1		3		5		4		5		8		1		3		7		2		6

		ms		0537		4		3		2		1		5		6		7		8		4		1		2		5		3		6		8		7		1		3		5		2		4		6		7		8

		lr		0572		1		5		7		2		8		3		6		4		6		5		4		8		7		3		1		2		3		4		8		1		2		6		7		5

		tr		5585		6		1		2		7		3		4		5		8		3		8		7		1		1		4		6		5		1		3		4		2		5		7		8		6

		nr		7698		3		6		2		7		5		1		8		6		4		5		2		8		6		1		7		3		3		6		1		8		2		5		7		4

		wp		1184		7		5		6		1		3		2		8		4		3		1		2		7		6		4		5		8		7		8		5		6		4		3		2		1

		aem		8057		5		2		1		3		7		4		6		8		3		1		5		7		2		4		6		8		8		3		6		7		4		5		1		2

		sh		4644		1		5		8		3		2		4		6		7		1		3		2		4		8		7		5		6		1		5		2		8		6		7		3		4

		sh		2492		3		4		5		1		8		2		7		6		1		5		2		6		8		4		3		7		4		3		5		1		6		7		2		8

		kg		3046		4		5		6		1		3		2		7		8		2		8		7		1		4		3		5		6		1		8		2		3		5		4		7		6

		sg		8646		8		7		6		5		1		3		2		4		8		7		6		5		1		3		2		4		8		7		6		5		1		3		2		4

		pmd		6541		2		3		8		4		5		1		6		7		1		4		7		6		5		2		8		3		1		4		7		6		5		2		8		3

		cd		3005		2		5		3		4		6		1		8		7		5		6		8		7		4		2		3		1		3		4		6		2		8		7		5		1

				RANK OF 1		2		1		1		4		1		4		0		0		3		3		0		2		2		2		1		1		5		0		1		3		1		0		1		2

				RANK OF 2		2		1		3		2		1		3		1		0		1		1		5		0		1		2		1		1		0		0		2		3		2		1		4		1

				RANK OF 3		2		2		2		2		3		2		0		0		3		1		0		0		1		3		3		2		3		4		0		1		1		2		1		1

				RANK OF 4		2		1		0		2		1		3		0		3		2		1		2		1		2		4		0		1		2		3		1		0		3		1		0		3

				RANK OF 5		1		5		1		1		3		0		2		0		1		3		1		2		1		0		3		2		0		2		3		1		3		2		1		1

				RANK OF 6		1		2		3		0		1		1		4		2		2		1		1		2		2		1		2		2		0		1		3		2		2		2		0		3

				RANK OF 7		1		1		1		2		1		0		3		4		0		1		3		3		2		1		1		2		1		1		1		1		0		5		4		0

				RANK OF 8		2		0		2		0		2		0		3		4		1		2		1		3		2		0		2		2		2		2		2		2		1		0		2		2





RANK-Q41

		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0



RANK OF 1

RANK OF 2

RANK OF 3

RANK OF 4

RANK OF 5

RANK OF 6

RANK OF 7

RANK OF 8

Learning Task

Frequency of Rank

Frequency of Ranks By Learning Task
for Embedded Questions (N=13)



		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0



RANK OF 1

RANK OF 2

RANK OF 3

RANK OF 4

RANK OF 5

RANK OF 6

RANK OF 7

RANK OF 8

Learning Task

Frequency of Rank

Frequency of Ranks By Learning Task 
for Researcher Provided Maps (N=13)



		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0



RANK OF 1

RANK OF 2

RANK OF 3

RANK OF 4

RANK OF 5

RANK OF 6

RANK OF 7

RANK OF 8

Learning Task

Frequency of Rank

Frequency of Ranks By Learning Task 
for Student Generated Maps (N=13)




_1050591320.xls
Sheet4

		





Sheet1

		Learning Style Classification		Kolb Learning Style		Number of Students		Number of responses		Learning Activities

		IN		Assimilator		3		13		lecture, write papers, analogies

		EN		Converger		5		28		simulation, games, case studies, homework

		IS		Diverger		3		27		watch examples, journalize, reflect on experiences

		ES		Accomodator		9		15		do examples





Sheet1

		Assimilator
IN

		Converger
EN

		Diverger
IS

		Accomodator
ES



Number of responses

Breakdown of Preferred Activity by Learning Style (N=83)

Accomodator
ES
18%

13

28

27

15



Sheet2

		Assimilator
IN

		Converger
EN

		Diverger
IS

		Accomodator
ES



Number of Students

Number of Students by Learning Style (N=26)

3

5

3

9



Chart2

		Task		Embedded questions ranking		Researcher provided map ranking		Student created map ranking

		Organizing key ideas		6		7		8

		Clarifying confusing ideas		5		6		3

		Finding gaps in knowledge		4		5		2

		Recall ideas		7		1		7

		Recall prior knowledge		3		3		6

		Study after reading		8		8		1

		Drawing inferences or conclusions		2		4		4

		Applying ideas to practice		1		2		5





Chart2

		Organizing key ideas		Organizing key ideas		Organizing key ideas

		Clarifying confusing ideas		Clarifying confusing ideas		Clarifying confusing ideas

		Finding gaps in knowledge		Finding gaps in knowledge		Finding gaps in knowledge

		Recall ideas		Recall ideas		Recall ideas

		Recall prior knowledge		Recall prior knowledge		Recall prior knowledge

		Study after reading		Study after reading		Study after reading

		Drawing inferences or conclusions		Drawing inferences or conclusions		Drawing inferences or conclusions

		Applying ideas to practice		Applying ideas to practice		Applying ideas to practice



1
2
3
4
5
6
7
8

Embedded questions ranking

Researcher provided map ranking

Student created map ranking

Task

Rank

Comparison of Task Rankings by Strategy

6

7

8

5

6

3

4

5

2

7

1

7

3

3

6

8

8

1

2

4

4

1

2

5



Chart3

		will definitely use		will definitely use		will definitely use

		expect to typically use		expect to typically use		expect to typically use

		use if time permits		use if time permits		use if time permits

		use once in awhile		use once in awhile		use once in awhile

		don't expect to use		don't expect to use		don't expect to use



Embedded questions ranking

Researcher provided map ranking

Student created map ranking

Level of Intent

Percentage of Respondents

Intention to Use the Strategy in the Future (N=14)

0.3571428571

0.1428571429

0.2142857143

0.2857142857

0.2857142857

0.2142857143

0.2142857143

0.2857142857

0.1428571429

0.0714285714

0.1428571429

0

0.0714285714

0.1428571429

0.4285714286



Sheet3

		A		A		A

		B		B		B

		C		C		C

		D		D		D

		F		F		F



Embedded questions ranking

Researcher provided map ranking

Student created map ranking

Grade

Percent of Respondents

0.1428571429

0.1428571429

0.1428571429

0.5714285714

0.5714285714

0.3571428571

0.2857142857

0.2142857143

0.3571428571

0

0.0714285714

0.1428571429

0

0

0



		Intent to use the technique in the future		Embedded questions ranking		Researcher provided map ranking		Student created map ranking

		will definitely use		35.71%		14.29%		21.43%

		expect to typically use		28.57%		28.57%		21.43%

		use if time permits		21.43%		28.57%		14.29%

		use once in awhile		7.14%		14.29%		0.00%

		don't expect to use		7.14%		14.29%		42.86%

		Grade for Overall Effectiveness of the technique		Embedded questions ranking		Researcher provided map ranking		Student created map ranking

		A		14.29%		14.29%		14.29%

		B		57.14%		57.14%		35.71%

		C		28.57%		21.43%		35.71%

		D		0.00%		7.14%		14.29%

		F		0.00%		0.00%		0.00%

		Grade for Overall Impression of the technique		Embedded questions ranking		Researcher provided map ranking		Student created map ranking

		A		28.57%		35.71%		28.57%

		B		50.00%		42.86%		50.00%

		C		21.43%		14.29%		7.14%

		D		0.00%		7.14%		7.14%

		F		0.00%		0.00%		7.14%

		Grade for Overall Degree of Enjoyment of the technique		Embedded questions ranking		Researcher provided map ranking		Student created map ranking

		A		14.29%		57.14%		21.43%

		B		35.71%		7.14%		28.57%

		C		35.71%		21.43%		28.57%

		D		7.14%		7.14%		7.14%

		F		7.14%		7.14%		14.29%
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		C		28.57%		21.43%		35.71%

		D		0.00%		7.14%		14.29%

		F		0.00%		0.00%		0.00%

		Grade for Overall Impression of the technique		Embedded questions		Researcher provided map		Student created map

		A		28.57%		35.71%		28.57%

		B		50.00%		42.86%		50.00%

		C		21.43%		14.29%		7.14%

		D		0.00%		7.14%		7.14%

		F		0.00%		0.00%		7.14%

		Grade for Overall Degree of Enjoyment of the technique		Embedded questions		Researcher provided map		Student created map

		A		14.29%		57.14%		21.43%

		B		35.71%		7.14%		28.57%

		C		35.71%		21.43%		28.57%

		D		7.14%		7.14%		7.14%

		F		7.14%		7.14%		14.29%
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		NF's:		12%		"people person"				????--like harmony for all involved				simulations
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		18		RJ-9528		3		assim		ENFP		EN		N		A		conv		NF		0		0		0		1		0		0		1		1		0		0		1		0		0		.				.		.		.		.		.		.

		9		JS-2539		4		div		ENFP		EN		N		A		conv		NF		.		.		.		.		.		.		.		.		.		.		.		.		.		.				.		.		.		.		.		.

		7		KH-6010		4		div		ESFJ		ES		S		A		accom		SJ		0		1		0		1		0		0		1		0		1		0		0		0		0		.				.		.		.		.		.		.

		2		MC-4143		4		div		ISFJ		IS		S		R		div		SJ		1		0		0		1		0		1		1		0		0		0		0		0		0		.				.		.		.		.		.		.

		12		JB-3222		2		conv														1		0		1		0		0		0		1		0		0		0		1		0		0		.				.		.		.		.		.		.

		15		HK-2883		.																																										.				.		.		.		.		.		.

		24		SS-2547		.																																										.				.		.		.		.		.		.

		21		AZ-1100		.																.		.		.		.		.		.		.		.		.		.		.		.		.		.				.		.		.		.		.		.

		10		KE-5248		4		div		ESFJ		ES		S		A		accom		SJ		0		0		1		0		0		0		1		1		1		0		0		0		0		.				.		.		.		24		.		.

		4		JSW-8578		4		div		ENFJ		EN		N		A		conv		NF		1		1		0		0		1		0		0		1		0		0		0		0		0		.				.		.		.		32		34		.

		16		KR-5277		4		div		ESFJ		ES		S		A		accom		SJ		1		0		1		0		0		1		0		0		0		0		1		0		0		.				.		.		.		37		25		.				31

		19		SH-2492		1		accom		INFP		IN		N		R		assim		NF		1		1		0		0		0		1		0		0		0		0		1		0		0		3		ownideas		2		3		1		32		42		38		37		37

		20		TR-5585		1		accom		ENFP		EN		N		A		conv		NF		1		0		1		1		0		0		0		1		0		0		0		0		0		2		visual		2		1		2		30		31		36		30.5		30.5

		1		WP-1184		2		conv		ESFJ		ES		S		A		accom		SJ		0		0		1		0		0		0		1		1		0		0		1		0		0		1		lesswork		5		5		5		30		28		36		29		29

		6		SH-4644		2		conv		INFJ		IN		N		R		assim		NF		0		0		0		0		0		1		0		1		0		0		1		0		1		1		familiar		2		4		5		37		33		32		35		35

		11		KG-3046		4		div		ESFP		ES		S		A		accom		SP		1		0		0		0		0		1		1		0		0		0		1		0		0		2		lesstime		4		4		5		34		32		28		33		33

		8		AM-2395		4		div		ISFJ		IS		S		R		div		SJ		1		0		1		0		0		1		0		0		0		0		1		0		0		2				2		1		5		28		.		25		28		28

		14		MT-0711		4		div																																								.				.		.		.		22		24		25		23		23

		3		MS-0537		4		div		ESFJ		ES		S		A		accom		SJ		0		1		1		0		1		0		0		0		1		1		0		0		0		2		visual		3		2		2		27		20		22		23.5		23.5

		25		SG-8646		2		conv		ENFJ		EN		N		A		conv		NF		0		0		0		0		0		1		0		0		1		0		1		0		0		1		reflect		3		3		3		29		20		19		24.5		24.5

		17		LR-0572		4		div		INFJ		IN		N		R		assim		NF		1		0		1		0		0		0		1		0		0		0		1		0		0		2				1		2		1		24		20		18		22		22

		5		CD-3005		1		accom		ESFJ		ES		S		A		accom		SJ		0		0		0		0		1		1		0		1		0		0		1		0		0		1		comfort		1		3		5		32		29		17		30.5		30.5

		23		JMS-0502		.																0		0		0		1		0		0		1		1		1		0		0		0		0		3		ownthink		1		2		1		25		31		15		28		28

		13		AM-8057		3		assim		ESFJ		ES		S		A		accom		SJ		1		0		0		1		1		0		0		0		1		0		0		0		0		2		easiest		1		2		2		13		18		14		15.5		15.5

		22		PMD-6541		.				ISFJ		IS		S		R		div		SJ		0		0		0		0		0		1		0		1		0		0		1		0		0		1		most eff		1		5		5		17		18		12		17.5		17.5

				NR-7698		.				ESTJ		ES		S		A		accom		SJ		1		0		1		0		0		0		1		0		1		0		0		0		0		1		easyuse		3		3		3		18		18		10		18		18
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		Learning Style Classification		Kolb Learning Style		Number of Students		Number of responses		Learning Activities

		IN		Assimilator		3		13		lecture, write papers, analogies

		EN		Converger		5		28		simulation, games, case studies, homework

		IS		Diverger		3		27		watch examples, journalize, reflect on experiences

		ES		Accomodator		9		15		do examples
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