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Abstract:


Meeting the educational reform demand that science teacher’s focus on laboratory-based teaching may be an unobtainable goal.  In this study groups of teachers were asked to identify the soft skill required to teach in a one-on-one tutorial setting, a lecture and information driven program, or an inquiry based laboratory-focused program. Findings show a progression in the number of soft skills required as the job description becomes more complex. Study implications suggest that not only are we asking more of our teachers, but that a careful job analysis and candidate matching is crucial to job satisfaction, teacher retention and more importantly, teacher effectiveness.

Introduction


Public education is facing an international transition from a focus on “teaching” to a focus on student “learning” and therefore from a focus on “telling” to a focus on “doing”. Personal experience immediately tells us that this transition creates a very different learning environment and requires very different teacher knowledge, skills and dispositions, much of which has been recently ignored by the educational community.  


In education, we have historically dwelt on teacher subject matter knowledge and the application of effective pedagogy to define effective teaching.  One only has to look at recent Federal mandates such as No Child Left Behind (NCBL, 2000) to understand why an emphasis and premium has been placed on subject mater knowledge.  With this in mind, more and more pressure is being placed on districts to hire teachers that are highly qualified and meet the NCBL mandate. In 2000, the National Council for Accreditation in Teacher Education (NCATE) required that teacher preparation programs begin the process of examining the personal attributes of their teacher candidates. These personal attributes, referred to as dispositions, were defined in the following manner:
“The values, commitments, and professional ethics that influence behaviors toward students, families, colleagues, and communities and affect student learning, motivation, and development as well as the educator's own professional growth. Dispositions are guided by beliefs and attitudes related to values such as caring, fairness, honesty, responsibility, and social justice” (NCATE, 2000).


The North Central Association also specifies a focus on dispositions or soft skills by stating that student-learning objectives be “expressed in terms of the specific behaviors, skills, and attitudes to be sought…” (NCA, 2001)


These agencies policies have forced educational institutions to broaden their perspective from a simple focus on the “what” of teacher candidates to the “how” and “why”. (See Figure 1.)

Figure 1
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Figure 1 demonstrates that holistic teacher preparation and professional development must acknowledge the need for more than just intelligence, education and skills gained through experience.  We must also focus on the underlying reasons for “why” a teacher does what they do, their values, and “how” they do their job, as demonstrated by their behaviors and soft skills. Thus the latest call for teacher education reform calls for knowledge, (both subject and pedagogy), skills, (the application of their pedagogy knowledge), and Dispositions, (values, behaviors, and Soft Skills or People skills) (NCATE, 2000).
Unfortunately in education, when hiring new teachers, an emphasis is placed on subject matter knowledge and pedagogical skills.  In comparison, business has learned that when they hire an individual based solely on knowledge and skills alone, far too often the new hire is fired because of a mismatch between the job requirements and the employee’s personal attributes dispositions or soft skills (Bonnstetter, B. 2005). Furthermore, we know that teachers are leaving the profession at an alarming rate.  In a recent study it shown that between 25% and 50% of all teachers leave the profession within the first three to five years of beginning their job (Georgia Retention Teacher Study, 2001). There are many reasons why our teachers are leaving their professions. According to a study, called “Texas Teachers, Moonlighting and Morale: 1980-2004” conducted by Dr. David Henderson and Travis W. Henderson, 45% of Texas teachers are considering to leave their profession. Of this number, 41 percent state working conditions as a reason and 25 percent state compensation. These teachers spend an average of $500 per year of school supplies out of their own pockets and an average of 13.8 additional hours a week working at home. The top problems they face are discipline (58%) and paper work (34%).  The inadequate salaries, stress, lack of support, bad teacher shortage are the other reasons (Brown, 2004).

While current educational reform is only requiring programs to collect data on candidates, the lessons learned from the business world are clear.  For many years they have recognized that to hire the right person for a job, requires first knowing what the job requires. And those requirements must define the knowledge, skills, AND the personal attributes of values, behaviors and personal skills.  Therefore, it is crucial that educational institutions undergo a major paradigm shift and reexamine the job of teaching in ways that have never been used.  We must stop hiring practices that do not first identify the specific job requirements. Furthermore, we must realize that there is not one set of personal attributes that fits all educational jobs. That means that the job of an elementary teacher in building “A” requires a different set of personal attributes than a high school teacher. In fact, even the personal attributes requirements of teams within the same building may be different.  This realization is crucial.  The following research project is aimed at helping us understand how recent changes in the job of teaching may have forced a major portion of our workforce into jobs that they no longer have the qualifications (i.e. dispositions) to perform.
The Design


At the time of this study, the Trimetrix Benchmarking system (Trimetrix Job Report), was being created by Target Training International as the cornerstone of the benchmarking process. The Trimetrix Job Report provides a template that delineates exact talents for the successful performance of a specific job and is based on the analysis of 37-factors.  The TriMetrix Job Report lists the job's requirements into three separate talent categories all related directly to dispositions as defined by NCATE (2000): rewards/culture or values, behavioral traits and job attributes or soft skills.

A modified benchmarking procedure was employed for the current study because of constraints (time and human subjects approval) and implementation timing. The complete recommended benchmarking procedure is outlined below and the limited application of this process employed by the study is highlighted. 

Step 1.  Identify Job to be Benchmarked


In this case the jobs were defined as three different high school science positions:

1. A one-on-one tutorial setting,

2.  A lecture and information driven program, and 

3. An inquiry based laboratory-focused program.

Step 2.  Identify Key subject Matter Experts


A list of former secondary science education students was generated and randomly assigned to one of the three groups.  A total of eight (8) subjects were assigned to each group.

Step 3. Subject Matter Experts Meet and Identify Key Accountabilities


Teachers selected were located across the country; therefore the process of identifying key accountabilities was handled through electronic-discourse. A letter, describing their job, was sent to each respondent, but the refinement of key tasks for that job was not delineated.  Each teacher was asked to determine the key tasks for the job. Teachers were then asked to go online and fill out the TriMetrix Job Assessment.  This is a specific tool designed by Target Training International. (It is strongly suggested that future job analyses include the task of identifying the 5 to 7 key accountabilities that together would represent around 80 percent of the job. See Appendix A for sample letters describing each of the three group tasks.)

Step 4. Priorities Key Accountabilities

Step 5. Assign Approximate Time per week spent on each Key Accountability (only assign 80 percent)

Step 6. All subject Matter Experts respond to TriMetrix Job Assessment

Step 7. Produce Multiple Respond to TriMetrix Job Report

Step 8. Subject Matter Experts Meet and discuss M.R. TriMetrix Job Report 


Because of distance constraints, teachers did not meet to discuss the report, nor refine the final order.

Step 9. Produce Finalized TriMetrix Job Report


The final ordering of the 23 soft skills was accomplished by averaging each of the up to 8 to 10 subject matter expert’s entries. 


A final evaluation report was generated by using each group’s job report and combining them using the Multiple Respondent Job Plus Report instrument. This report analyzes a total of 37 areas in three separate sections. The program allows the user to check inter-rater reliability and remove outliers from the final analysis. The first of three sections is the Job Attribute hierarchy. This section presents 23 key job attributes and quantifies their importance to a specific job. Each job benchmarked will have a unique ranking of attributes, reflecting different levels of capacities required for superior performance. The second section, rewards-culture hierarchy or “values” is a six-area section that identifies the rewards-culture of the job.  More specifically, the rewards-culture defines the jobs sources of rewards and clarifies "why" and "in what kind of environment" this job will produce success. The Behavioral hierarchy, the third section is an 8-dimension section that explores the behavioral traits demanded of the job. The higher the ranking, the more important the behavioral trait will be to the job for stress reduction and superior performance. 


The results of Sections 1 through 3 (above) are ranked on a scale, reflecting the unique levels of applicability and importance to the job. These rankings illustrate what is essential for this job to deliver superior performance and maximum value to an organization.


For each of the three groups used in this study (tutorial setting, lecture and information driven, and inquiry based laboratory-focused program) soft skills provided the most significant differences among the groups.  The data on job related behaviors and underlying values resulted in no significant differences among the groups, however, all data is presented in the tables below.
Table 1

Personal Attribute (Soft Skill) requirements for each style of teaching

	
	One on One
	Lecture/Information
	Inquiry/Laboratory

	1
	Developing Others
	Diplomacy & Tact
	Diplomacy & Tact

	2
	Objective Listening
	Interpersonal Skills
	Developing Others

	3
	Diplomacy & Tact
	Planning and Organization
	Objective Listening

	4
	Empathetic Outlook
	Objective Listening
	Problem Solving

	5
	Results Orientation
	Leading Others
	Continuous Learning

	6
	Planning and Organization
	Results Orientation
	Flexibility

	7
	Leading Others
	Personal Accountability
	Results Orientation

	8
	Resiliency
	Continuous Learning
	Conceptual thinking

	9
	Interpersonal Skills
	Student focus
	Decision Making

	10
	Goal Achievement
	Flexibility
	Personal Accountability

	11
	Personal Accountability
	Resiliency
	Leading Others

	12
	Flexibility
	Empathetic Outlook
	Self Management

	13
	Problem Solving
	Self Management
	Teamwork

	14
	Student focus
	Developing Others
	Self Starting

	15
	Accountability for Others
	Accountability for Others
	Empathetic Outlook

	16
	Conflict Management
	Goal Achievement
	Accountability for Others

	17
	Teamwork
	Self Starting
	Interpersonal Skills

	18
	Self Starting
	Decision Making
	Planning and Organization

	19
	Decision Making
	Influencing Others
	Resiliency

	20
	Continuous Learning
	Teamwork
	Conflict Management

	21
	Self Management
	Conceptual thinking
	Goal Achievement

	22
	Influencing Others
	Problem Solving
	Student Focus

	23
	Conceptual thinking
	Conflict Management
	Influencing Others


The following color scale further explains the data by defining:

Very Important

Important

Somewhat Important

Not Important to the job

Implications of Soft Skill Data


The first finding that is apparent from the data is that any form of teaching is difficult. All three jobs require more than half of the skills (very important or important). This is even more problematic when faced with the fact that national data, using the Trimetrix Talent Plus instrument (a form of the same instrument that describes individuals personal attributes) reveals that the average person only possesses 5 to 7 of these 23 skills and can employ an additional 5 to 7 skills with a reasonable degree of personal stress. One can immediately see that the mode of teaching that requires the fewest soft skills is lecture.  It seems clear that teachers may gravitate to this mode of teaching based solely on the fact that the average person possesses only 5 to 7 of these skills.  This finding alone may explain why it has been so difficult to move away from this form of teaching, even when the research on effective practice so clearly describes its limitations.  Lecture may simply be the closest match to our present teachers abilities. Both one on one and the request for more laboratory based teaching require far more talents that the “stand and deliver” approach.


Just as the data supports the notion that it is difficult for teachers to move away from lecture based instruction, the data also shows why teachers struggle to adopt a inquiry based laboratory approach to teaching.  Astonishingly, 20 out of 23 skills are shown to be important for an inquiry based laboratory approach.  Is it any wonder that educational reform directives focusing on inquiry (e.g., NRC, 1996) are viewed by many teachers as insurmountable. Keeping in mind that the average person is able to apply five to seven skills to their job on a daily bases, the demand for 20 results in daily failure.  When discussing this data with the designer/creator of the instrument, only one other job, among the thousands that have been analyzed, required so many talents--a triage nurse in a hospital emergency room. Many teachers would agree that teaching has become just that, triage in an emergency room. 

Assuming that an inquiry/laboratory approach to teaching is preferred for a job, it is interesting to compare the order of soft skill importance against the other two job descriptions. Table two provides several interesting findings. 
Remember, the order and the level of importance for each soft skill was determined by looking specifically at the job and not how any one individual would prefer doing the job.  This is crucial to mention as we examine the data.  We tend to apply our own biases to the descriptions and fall back into the old paradigm that the only reality for how a job should be done, is our own personal views of how WE would do it.  Contrary to this perspective, the process utilized through the Trimetrix instruments allows the “Job to talk” and define the job. 

Table 2

Order of Importance, based on Inquiry/Laboratory Job Comparison

	Largest Order Gap
	Soft Skill Talent Attributes
	Inquiry

/Laboratory
	Lecture/

Information
	One on One

	2
	Diplomacy & Tact
	1
	1
	3

	12
	Developing Others
	2
	14
	1

	2
	Objective Listening
	3
	4
	2

	18
	Problem Solving
	4
	22
	13

	15
	Continuous Learning
	5
	8
	20

	6
	Flexibility
	6
	10
	12

	2
	Results Orientation
	7
	6
	5

	15
	Conceptual thinking
	8
	21
	23

	10
	Decision Making
	9
	18
	19

	4
	Personal Accountability
	10
	7
	11

	6
	Leading Others
	11
	5
	7

	9
	Self Management
	12
	13
	21

	7
	Teamwork
	13
	20
	17

	4
	Self Starting
	14
	17
	18

	11
	Empathetic Outlook
	15
	12
	4

	1
	Accountability for Others
	16
	15
	15

	15
	Interpersonal Skills
	17
	2
	9

	15
	Planning and Organization
	18
	3
	6

	11
	Resiliency
	19
	11
	8

	7
	Conflict Management
	20
	23
	16

	11
	Goal Achievement
	21
	16
	10

	13
	Student Focus
	22
	9
	14

	4
	Influencing Others
	23
	19
	22



We began this analysis by examining only those soft skills with a difference of 12 places or greater.  There are 7 instances where this occurs.  Problem Solving has the largest difference with 18. While an inquiry/laboratory class requires problem solving to be fourth in importance, a lecture style job places this skill next to last in importance.  It is obvious that a teacher in an inquiry/laboratory approach must utilize this soft skill to perform well.


Soft skills with a fifteen-point difference include: continuous learning, conceptual thinking, interpersonal skills and planning and organization. As one would expect, continuous learning is far more important for an inquiry/lecture approach than either lecture or one-on-one tutoring.  With the extremely low ranking of 20 for the one-on-one teaching approach, one is left with the opinion that this teacher could passively respond to the students needs without much of an investment in remaining current, at least not nearly as much as an inquiry/laboratory teacher must.  Conceptual thinking is ranked ninth in importance for the inquiry/lab based program teacher and 20 and 21 respectively for one-on-one and lecture approaches. This difference lies at the heart of the push for more inquiry in our schools.  Currently in schools, the dominant teaching approach is lecture, which ranks conceptual thinking 21 out of 23 soft skills. It appears that the teacher using this approach would not need to possess this skill, let alone attempt to use it in their teaching. 


Interpersonal skills show the largest gap between the lecture approach and the inquiry/laboratory approach.  One can imagine a teacher with high interpersonal skills walking around a laboratory full of students, constantly interrupting their work to satisfy their personal need for interaction. When the job talks, it tells us to hire a person who can get out of the way, if we are serious about creating an inquiry/laboratory setting. 


Planning and organization also shows an inverse fifteen-point gap between inquiry and lecture and a 12-point difference with one-on-one teaching. While at first glance our personal biases suggest that planning and organization is key to all teaching so why would it be less important to an inquiry position? The answer may lie in the flow of the daily job requirements.  While a lecture based program requires a “teacher-centered” approach. All materials must be created in advance and presented in a linear manner with little or no thought to on the fly changes created by student interactions.  On the opposite end of the spectrum is an inquiry program that must respond to the directions created by the students. This may also explain the higher ranking of flexibility for inquiry-based programs.


The low ranking of 22 out of 23 for “Student Focus” on the inquiry job appears to be another anomaly. One possible explanation lies within the instrument itself.  At the present time, these tools are almost exclusively tied to business world applications.  Therefore, the student is defined as the customer by the present tool.  Even though instructions were given to key-stake-holders that customer referred to students, misinterpretation could explain the low ranking of student focus with all three job descriptions. On the other hand, the job personal attribute list may be correct and the author’s personal biases expect student focus to be more important. More research and a set of instruments specific to education may be required to answer the questions.


The last soft skill with a spread of 12 is “developing others”. It is not surprising to find lecture/information approach to teaching placing this soft skill requirement at 14 and only somewhat important to the job.  It is data like this that adds voice to what many in education have been saying for years. 

Table 3

Rewards/Culture (Values) Hierarchy

	Rewards/Culture (Values) Talent Attributes
	Inquiry/

Laboratory
	Lecture/

Information
	One on One

	Theoretical
	1  (9.6)
	1  (9.1)
	1  (9.1)

	Individualistic / Political
	2  (6.2)
	5  (6.6)
	4  (5.0)

	Traditional/Regulatory
	3  (6.2)
	4  (7.0)
	5  (4.1)

	Social
	4  (5.6)
	3  (7.5)
	2  (6.6)

	Aesthetic
	5  (5.3)
	2  (8.3)
	6  (3.3)

	Utilitarian/Economic
	6  (3.7)
	6  (4.1)
	3  (5.8)


This table identifies the rewards/culture system of each job. Matching a person's passion to a job that rewards that passion always enhances performance. The graph is in descending order from the highest rewards/culture required by the inquiry/laboratory job to the lowest.

When viewing the value data table in particular, it is important to note that the key stack-holders were all secondary science teachers with at least five years of experience. In over twenty years of data, the authors have found theoretical to be the dominant value. 

Table 4

Behavioral Hierarchy

	Behavioral Talent Attributes
	Inquiry/

Laboratory
	Lecture/

Information
	One on One

	Frequent interaction with others
	1  (6.3)
	1  (6.8)
	1  (7.3)

	Student Oriented
	2  (6.1)
	2  (6.6)
	2  (7.1)

	Frequent Change
	3  (6.1)
	4  (5.7)
	4  (6.0)

	Versatility
	4  (6.0)
	3  (6.1)
	3  (6.0)

	Urgency
	5  (5.4)
	5  (4.7)
	6  (4.5)

	Competitiveness
	6  (5.1)
	7  (4.3)
	5  (4.6)

	Analysis of Data
	7  (4.6)
	6  (4.3)
	7  (3.5)

	Organized Workplace
	8  (4.3)
	8  (4.0)
	8  (3.3)


This table is designed to give a visual understanding of the behavioral traits demanded of the three positions. The graph is in descending order from the highest rated behavioral traits required by the inquiry/laboratory job to the lowest. This means the higher the score the more important that behavioral trait is to stress reduction and superior job performance.

Conclusion

This study suggest that:

· The job of teaching is evolving and now requires more and new personal attributes to accomplish the task of reform education.

· Teachers teach to their personal strengths, which may not match the evolving job requirements of reform education.

· Matching the teacher with the job requires knowledge of the personal attributes specific to that job.

· The business world knows that job satisfaction and retention is tied to knowledge, skills and personal attributes. Why should education be any different? 

Matching the right teacher to specific knowledge, skills, and personal attributes is key to many of today’s educational problems. Some school districts are facing over 25 percent staff turn over annually.  If a business had the same turn over that we have in education, they would be out of business.  While education may not be losing money because of retention problems, staff  retraining can be directly tied to declines in student learning.  Our children are the real losers when the wrong person is running the class.  

Where do we start? Many believe that change must start at the fringe of an organization. In this case we must turn to charter and private schools for leadership.  Public education simply has too many hurdles to overcome, from unions with agendas, to the public who do not understand the complexity of teaching and a workforce who were hired to do a job that no longer exist.  Charter and private schools are in a much better position to quickly make the necessary changes and see the immediate impact on both student learning and job satisfaction. 

· Programs that teach about THEIR students is what we have been doing.

· Programs that teach about “self as a teacher” is what is now being required.

· Programs that prepare candidates to match self with the job is the Cutting Edge.

Appendix A

“One on One” Letter to Group 1 Key Teachers

Dear Science Educator:

I am asking ten science educators to help validate a new set of personal attribute instruments and you are one of the ten.

For years education has attempted to analyze top performers and establish criteria on which to hire their new teachers, administrators and even select pre-service teacher candidates. It is time for education to stop benchmarking people and benchmark THE JOB. 

If the job could talk, it would clearly identify its performance issues. Of course, jobs cannot talk so we must use people to analyze the jobs. When listening to the job talk, there are three distinct voices. These voices are:

• How the job should be done

• How we would like to do the job

• How we currently do the job

To benchmark any job, we should listen to only one voice — how the job should be done.
Your task, is to help benchmark the following teacher job.

One on One Tutoring

Not classroom lectures, not laboratory settings, but One on One Tutoring.

This could be during a class or after school, but you MUST think about 

HOW THE JOB OF ONE ON ONE TUTORING SHOULD BE DONE. Imagine a job where your sole purpose is to meet with different students and to help them learn the assigned material.

This request will take less than 60 minutes and involves:

Job attribute questions (92 likert)

Job Reward/Culture Questions (24 Likert)

Job Behavior Questions (14 rank ordered)

PS: When the instrument refers to “Customers” they are referring to “students”

To make sure you remained focused on only the teacher task of One on One Tutoring, consider printing this page or writing the following and placing it right beside your computer screen.

Within the next week, please:

Go to http://ttisurvey.com  then type or copy and paste:

(Path removed for publication)

Thank you for adding to the knowledge base of science education. A final composite report will be emailed within 30 working days.

Classroom Lecturer description from Letter to Group 2 Key Teachers

Your task, is to help benchmark the following teacher job.
“Not one on one tutoring, not laboratory settings, but Classroom Lecturer.

This job is defined as a teacher whose primary vision and focus is giving information to a group of students in a classroom setting. You MUST think about HOW THE JOB OF CLASSROOM LECTURER SHOULD BE DONE.”

Laboratory Instructor description from Letter to Group 3 Key Teachers

Your task, is to help benchmark the following teacher job.
Not one on one tutoring, not a Classroom Lecturer, but the job of the teacher during a laboratory.

In this job the teacher is conducting a laboratory class or class activity in which students are engaged in some form of group activity or inquiry. You MUST think about HOW THE JOB OF Laboratory Instructor SHOULD BE DONE.
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