simSchool: Simulation-based teacher education

simSchool is a scalable digital media learning platform for improving the preparation of teachers, which can potentially enhance the recruitment, training and continuing professional development of educators. Demonstrated results show its promise as an effective tool to strengthen an undergraduate student’s confidence (self-efficacy as a teacher), sense of empowerment (locus of control concerning the impact of teaching efforts), and fundamental teaching skills (e.g. planning curriculum, adapting lessons, relating to students, and managing a classroom). With support of the EDUCAUSE Next Generation Learning Challenges program in 2011, the network of higher education institutions using simSchool grew to 100 colleges and universities in 164 countries serving 10,000 people. Originally funded in 2003 by the Preparing Teachers to Teach with Technology (PT3) program of the U.S. Department of Education, simSchool has also received support and recognition from the National Science Foundation and the Fund for the Improvement of Post-Secondary Education.
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Description of the college completion obstacle addressed, including the dimensions of the problems or obstacles targeted by the intervention.
The college completion obstacle for future teachers addressed by simSchool begins before entry into teacher education, and continues beyond undergraduate training and achievement of a credential to teach. It includes the initial obstacles of entering a licensing program, which may include an early decision to transfer from an “arts and sciences” major into education in time to complete a program, as well as the challenge of whether after three years after graduation, one remains in the profession. The dimensions of the problem targeted by simSchool are thus broad, including the challenge of attracting good potential candidates into licensing programs, giving them ample practice with diverse kinds of schools and students, placing them in good field placements that provide expert feedback on their skills, and mentoring them into the profession. simSchool addresses these challenges while shoring up candidates’ content knowledge in one or more disciplines and providing them with a foundation in learning theory, educational psychology, and instructional theory.
Addressing these challenges at the individual student level, simSchool targets three important factors of undergraduate success in entering the field of education, achieving a license and being retained in the profession: (1) developing the confidence that one has what it takes to succeed as a teacher, (2) developing a rational belief founded in actual teaching efficacy that has been honed through practice that one’s efforts can make a difference for a wide range of students likely to be faced in classrooms, and (3) developing deep knowledge of teaching integrated with a set of effective skills and habits that one flexibly calls upon in response to changing classroom situations.
The theory of action that provides the basis for the promising and practical strategy.
The simSchool theory of action holds that repeated practice matters, including practice in a virtual classroom with simulated students, if reliable feedback is provided that shapes adaptations for future practice. This validated theory relies on properties of all simulations extended by a specific model of teaching and learning, which provides a “classroom experiment” platform for teacher development.
What teachers do in the classroom matters a great deal and is part of a causal network that brings about student learning as evidenced in their skill- and knowledge-based performances (Darling-Hammond, 1997; Darling-Hammond & Youngs, 2002; Rice, 2003). Teacher decisions can be thought of as independent variables in an ongoing experiment in their own classrooms that builds expertise over time (G. Girod, Girod, & Denton, 2007; M. Girod & Girod, 2006). A simulated classroom like simSchool provides cycles of experimentation and practice with few of the dangers associated with mistakes made on real students in real classrooms.
A simulation of a classroom with enough complexity to educate teachers stretches the imagination, so it is important to begin with an illustration of some of the affordances and limitations of all simulation models. Imagine that an elementary teacher is teaching a lesson in earth science. As a constructivist and inquiry-oriented teacher, she gives the students a bare lamp bulb on a stand as a light source, a basketball and a softball, and challenges the students to turn down the lights and experiment with these objects until they find a way to show the phases of the moon. After several minutes of playing with these objects, the students discover several facts about the sun-earth-moon system in spite of the fact that the light source is too small to represent the true size of the sun and the room is too small to represent the distances involved among the three bodies. Even though the relative positions, sizes and shapes of the balls are not an accurate representation of the earth or moon, the students discover important truths about some of the dynamics, geomechanics and perspectives from the earth that lead to the observable phases of the moon.
This vignette illustrates that the affordances and limitations of a model such as simSchool offer benefits for learning. One benefit is shearing away details in a simplification of a real system. Models allow us to hold, in our hands and minds, some aspects of a system that cannot otherwise be experienced. Connected to and entailed by the characteristic of simplification is increased safety (e.g. a pilot in training can crash a virtual plane and a beginning teacher can crash a student or a class), decreased costs (e.g. virtual materials are more easily built and shared), and enhanced focus on the relationships among the simplified features (e.g. making a theory operational and amenable to manipulation). Simulations also provide multiple chances to practice, including making attempts with higher risks and causing spectacular failures, and to learn, retry and master new skills more rapidly and with less effort than through experiences that are not mediated by computers (Holland, 1995; Wolfram, 2002). This is part of the reason that simulations are used in aviation, medicine and the military with increasing frequency and effectiveness (Prensky, 2001). In teacher preparation, simulations that provide targeted feedback can develop teachers’ understanding and practice and may be as effective as field experience (Christensen, Knezek, Tyler-Wood, & Gibson, 2011).
Limitations of models include the fact that they are not full substitutes for real experience, and as simplifications, there is a danger that something vital may have been left out. However, the progress of science attests to the fact that despite these limitations, models are vital parts of the advancement of knowledge. Happily, recent policy recommendations for teacher professional development now mention simulations among the promising new tools (Carroll, 2000, 2009; Dede, 2009; Grossman, 2010). This recognition leads to an important principle in the underlying theory of action in simSchool; practice in a variety of settings builds expertise – and virtual “classroom experiment” settings are as good as real ones in certain circumstances.
The “classroom experiment” metaphor is represented with four kinds of variables in simSchool: Observable, Hidden, Independent and Dependent variables (Figure 1). 
a) The observable variables are what the teacher can see, which includes a typical student record passed down from teacher to teacher and kept on file in the school data system (e.g. grades, comments, psychological profile), behaviors in class including students’ talking and body positions. In the simulator, unlike in real classrooms, the teacher can also see dynamic trailing indicator clusters that show the immediate result of the interaction of a current task or a teacher’s talking behavior on the student’s learning, happiness and self-efficacy/sense of power. 

b) The hidden variables include detailed factor-level views of the individual variables of the student profile that are changing every instant in response to tasks and teacher talk. These variables, are also hidden in real classrooms, but are revealed in simSchool during the after-action reflection to help analyze why the student learned and behaved in a particular way. 

c) The independent variables are the teacher’s selection and timing of tasks and decisions about whether to talk and how to say things. This is the area where a teacher’s knowledge and practice repertoire make a difference in student learning.

d) The dependent variables are the trailing indicators, which are revealed at the end of a session to allow a detailed reflection and analysis of the moment-by-moment interactions and effects caused by the teacher’s decisions.
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The national center for simSchool research is at the University of North Texas, where several studies have been conducted since 2006. Two large projects and several graduate student projects have contributed to the body of findings. More recently, with the support of the EDUCAUSE Next Generation Learning Challenges program, new research projects by a broader group of faculty and graduate students are now emerging.

SimMentoring, which began in 2006 as a four-year project funded by Fund for the Improvement of Postsecondary Education Grant #P116B060398, was designed to support pre-service and induction-year teachers in the development of successful teaching strategies. The project uses simSchool with pre-service teachers to improve their abilities to learn successful teaching strategies for use in classroom environments. The key innovation of the project is that it provides teachers and teacher trainees many learning trials with simulated students, thereby increasing teacher confidence, competence, and retention. As a part of the project, a user manual and improvements to the software were developed to help pre-service teachers and university instructors guide their teacher candidates in the effective use of simSchool.

A second research project, funded by a “Research in Disabilities Education” (RDE) Grant #0726670 from the National Science Foundation, explored the effectiveness of simSchool for improving pre-service teachers’ performance in teacher preparation courses and attitudes toward inclusion of special needs students. This particular research project addresses the severe shortage of special education teachers and the compelling need to train educators in how to teach increasingly diverse student populations within an inclusion classroom. Attitudes toward inclusion are influenced by a teacher’s perceived level of efficacy, and a teacher’s pre-service training is one of the most critical periods for developing perceived self-efficacy (Hsien, 2007).  
Instrumentation for Measures of Pedagogical Style and Expertise

Few self-report measures for pedagogical expertise were available at the beginning of the simMentoring project. As a result, a decision was made to build upon the best reported measures that could be found in order to validate the project’s own set of assessment instruments. The process began with the adaptation of key parts of a battery of surveys that had been used successfully in other projects (Vandersall, 2006). The result was the Teacher Preparation Survey (TPS), a 25-item, Likert-based instrument divided into two sections, one about perceptions of teaching situations, and the other about teaching skills. TPS items were adapted from Riedel (2000) of the Center for Applied Research and Educational Improvement.


Validation procedures were carried out on the instrument, in keeping with accepted test and measurement procedures (Marshall & Hales, 1972). Initial content validity was established through consultation with teacher education faculty at the institution hosting the simMentoring project and with the external evaluator for the project. This “face validity” was judged to be high by the university instructors and project staff.


Construct validity was established through factor analysis. An exploratory factor analysis of the 10 “perception of teaching” items on Teacher Preparation Survey (TPS) was carried out using data gathered from the 189 teacher preparation candidates during 2007. Two factors with eigenvalues greater than 1.0 were extracted by a principal components, varimax rotation procedure. Post hoc internal consistency reliability (Cronbach’s Alpha) for the following five items loading on Factor 1, which was named Instructional Self-Efficacy, was found to be Alpha = .72. This is in the range of ‘respectable’ according to guidelines provided by DeVellis (1991). The items composing this scale are listed in the Appendix.

The remaining five items formed the second factor, labeled Learning Locus of Control (does the teacher believe that student performance is influenced more by home or school). Post hoc analysis of internal consistency reliability for the scale produced from items loading on this factor was found to be Alpha = .57. This lower reliability would be deemed unacceptable (below .6) according to guidelines provided by DeVellis (1991). The items composing this scale are listed in the Appendix.

A second factor analysis (principal components, varimax rotation) was conducted on the fifteen items in part 2 of the Teacher Preparation Survey. These items ask the respondent to indicate how well prepared he/she currently feels for each teaching skill. The single item in part 3 of the survey (To what extent do you think computer games or simulations can be an important learning tool for K12 students?) was included in this analysis as well. The result was a two-factor solution with all 15 of the teaching skill items loading on factor 1, while the single item about perceived importance of computer games or simulations for K-12 students for learning, loaded on factor 2. Post hoc internal consistency reliability analysis for the 15-item factor produced a Cronbach’s Alpha value of .97. This is beyond “very good” according to the guidelines provided by DeVellis (1991). The fifteen items composing the Teaching Skills scale are listed in the Appendix.

Reconfirmation of Pedagogical Scales in 2008
During the spring and summer of 2008, data were gathered from an additional 394 pre-service teacher education candidates. The 25 items from the previously-discussed scales were resubmitted to a single exploratory factor analysis (Principal Components, Varimax rotation). The three-factor solution converged in four iterations and all items loaded on the anticipated factors. Cronbach’s Alpha values for these scales were Instructional Self-Efficacy = .77 (5 items); Learning Locus of Control = .68 (5 items); and Teaching Skill = .95 (15 items). These internal consistency reliability estimates were all in the range of “acceptable” to “very good” according to the guidelines provided by DeVellis (1991).

2007  Findings from Matched Treatment and Comparison Groups

During the spring of 2007, simSchool was introduced to 32 pre-service teacher candidates in one section of a Reading/Language Arts methods course for Professional Development School students. These students were in Early Childhood – Grade 4 or Grade 4-8 teacher preparation programs. Students at this intern stage, which precedes student teaching, spent two days per week taking courses and two days per week in a classroom, observing teacher and student activities and assisting the classroom teacher. Pre-post instruments assessing teaching beliefs, perceived level of teacher preparation, level of technology proficiency, level of technology integration, and attitudes toward computers were administered at the beginning and end of the class.  Pre-post data were also gathered from a parallel section of the Reading/Language Arts methods course (30 students), taught by the same instructor, but not incorporating simSchool. This group was targeted as the comparison group. 

Students in the treatment classroom took part in seven, 90-minute simSchool sessions in the computer lab (nine contact hours total) with their instructor and a simMentoring project staff trainer. This activity spanned approximately one half of the 15-week semester. Each session focused on a specific goal such as getting started in simSchool (session 1) with “Everly’s Bad Day”, matching instructional tasks to simulated student personalities and learning styles to improve student learning, initiating teacher dialog with the simulated students to assess reactions, and moving from a one student classroom to a five student classroom as proficiency with working in the simulator improved. Once the university instructor described and demonstrated the task, pre-service candidates planned in pairs and then carried out the tasks by having one participant function as the pilot, and the other as a navigator.  A reflective discussion led by the instructor typically followed. Frequently pre-service candidates were asked to record their reactions to a session in the class blog in journal entry style.
As shown in Table 1, according to the guidelines provided by Cohen (1988) of small effect = .2, moderate = .5, and large = .8, there were large pre-post gains on two of the three pedagogical indices for the treatment classroom. Teaching Skill (ES = 1.0) and Instructional Self-Efficacy (ES = .95) exhibited large gains. Learning Locus of Control, which appears to have a small-to-moderate negative effect, actually changed from a stronger agreement that “A teacher is very limited in what he/she can achieve because a student’s home environment is a large influence on his/her achievement” (for example), toward the belief that the teacher can make a difference in the child’s life. The overall image conveyed by changes in the three pedagogical indicators is very positive. However, it is important to examine changes in the matched comparison group before drawing conclusions regarding probable causality. Analysis of the comparison group will be presented in the following section.
Table 1.

Treatment Classroom Using SimSchool, Reading/Language Arts Methods Course Spring 2007

	Measurement Indices
	
	N
	Mean
	Std. Dev.
	Signif.
	Cohen’s d

	Instructional Self Efficacy
	Pre
	28
	4.81
	0.40
	<.001
	0.95

	
	Post
	23
	5.23
	0.40
	
	

	Learning Locus of Control
	Pre
	29
	3.49
	0.79
	0.37
	-0.25

	
	Post
	25
	3.30
	0.78
	
	

	Teaching Skill
	Pre
	28
	4.73
	0.56
	<.001
	1.00

	
	Post
	23
	5.35
	0.52
	
	


Comparison Classroom

As shown in Table 2, there was a large pre-post gain (ES = .96) in Teaching Skill for the comparison group. The gain in this area was almost identical to that of the treatment group. There was a small-to-moderate pre-post gain (ES = .40) in Instructional Self Efficacy for the matched comparison group. This gain was much smaller than the gain (ES = .95) displayed by the treatment group, and, in fact the gain was sufficiently small that it could likely have been due to chance (p = .14). There was almost no pre-post change (ES = .07) in Learning Locus of Control for the comparison group. The Learning Locus of Control group mean moved slightly in the direction of less belief that the teacher (rather than home and outside-of-school constraints) could influence the achievement potential of the student.

Table 2.

Comparison Group Classroom Not Using SimSchool, Reading/Language Arts Methods Course Spring 2007 (Same Instructor as Treatment Classroom)

	Measurement Indices
	
	N
	Mean
	Std. Deviation
	
Signif.
	Cohens d

	
	
	
	
	
	
	

	Instructional Self Efficacy
	Pre
	29
	4.88
	0.75
	0.14
	0.40

	
	Post
	25
	5.17
	0.67
	
	

	Learning Locus of Control
	Pre
	28
	3.20
	0.63
	0.80
	0.07

	
	Post
	25
	3.26
	0.95
	
	

	Teaching Skill
	Pre
	25
	4.82
	0.59
	<.001
	0.96

	
	Post
	22
	5.45
	0.57
	
	


The strongest findings from matched treatment versus comparison analyses for general preparation pre-service educators using simSchool were found in the area of Instructional Self Efficacy, a kind of resilience against “giving up” when a strategy or activity attempted by a teacher does not succeed in the classroom.  The pre-post gain in this area for the treatment classroom (Pre-Post ES = .96) was sufficiently greater than the gain for the comparison group (Pre-Post ES = .40). Thus the effect of simSchool can be said to be educationally meaningful (Bialo & Sivin-Kachala, 1996). 

2009 Findings from the Research in Disabilities Education study
During the 2008-09 academic year, simSchool participants (n=157) exploring how to accommodate the unique learning needs of a simulated student with disabilities in an inclusion classroom setting, made significant gains (p<.001) in Instructional Self-Efficacy, with an effect size of .44. Additionally, findings confirmed significant gains from pre- to post-assessment in the Teaching Skills subscale (p<.001), with an effect size of .44.  The comparison groups made no significant gains on either subscale of the Teacher Preparation Survey. These findings are generally consistent with the spring 2007 findings reported in the previous section. Findings for the disaggregated 2008-09 groups of undergraduate pre-service teachers, versus graduate students, are compared and contrasted in the following paragraphs.
Pre-service Teachers. A paired t-test revealed significant gains (p<.001) for undergraduate pre-service teachers (n=104) in Instructional Self-Efficacy, with an effect size of .68, and in Teaching Skills (p<.03), with an effect size of .47.  

Graduate students (n=47) showed a significant gain in Teaching Skills (p<.01) but not in Instructional Self-Efficacy (NS). In sum, the undergraduates posted significant gains on two subscales, pre to post, whereas graduates exhibited significant gains on only one. Note that the graduate students were practicing classroom teachers taking courses for additional certification(s), and were acknowledged as having high Instructional Self Efficacy at the time of pretest assessment.
Overall, analysis of data from this study involving general preparation educators using simSchool to learn to accommodate learning disabilities, has shown that simSchool activities result in gains in teaching skills and instructional self-efficacy. Researchers concluded there is potential for simSchool to help teachers train for inclusion classrooms, due to its capacity to depict a wide range of student characteristics within one classroom.
2011 Findings from the EDUCAUSE Next Generation Learning Challenges study
During the fall of 2011, students of three instructors (n = 68) of a technology integration course required of all preservice teacher preparation candidates used simSchool for three or more class contact hours after being introduced to the module “Everly’s Bad Day.”  The teacher preparation candidates were typically in their second year of university studies, at the beginning of their teacher preparation methods courses sequence. Candidates worked through multiple runs with feedback in an attempt to accommodate the unique learning needs, in order to turn the outcome into “Everly’s Better Day.” Pre-post matching data were verified for 21 of the students representing the three instructors in approximately equal numbers. As shown in Table 1 the findings were similar to those reported for 2007, and for 2009. Specifically, gains in Instructional Self-Efficacy (p < .01, one-tailed hypothesis), Learning Locus of Control (p < .01, one-tailed), and Teaching Skills (p < .03, one-tailed) were sufficiently large (p < .05) to reject the null hypothesis of occurrence by chance. 

Table 1.

Findings from Fall 2011 Treatment Classrooms Using SimSchool in Technology Integration Methods Course

	Measurement Indices
	
	N
	Mean
	Std. Dev.
	Signif. (1-tailed)
	Cohen’s d

	Instructional Self Efficacy

(Treatment)
	Pre
	18
	4.33
	0.76
	<.006
	0.72

	
	Post
	18
	4.78
	0.46
	
	

	Learning Locus of Control

(Treatment)
	Pre
	19
	3.16
	0.89
	<.007
	0.63

	
	Post
	19
	3.70
	0.82
	
	

	Teaching Skill

(Treatment)
	Pre
	17
	4.23
	1.04
	<.029
	0.63

	
	Post
	17
	4.85
	0.91
	
	


Furthermore, each of the pre-post effect sizes, for Instructional Self-Efficacy = .72, for Learning Locus of Control = .63, and for Teaching Skill = .63, were well beyond the ES = .3 cutoff commonly accepted as educationally meaningful (Bialo & Sivin-Kachala, 1996).  
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Figure 1. Comparison of 2007 to 2011 gains in (a) Instructional Self Efficacy, (b) Learner Locus of Control, and (c) Teaching Skills indices for preservice teacher candidates using simSchool.

These gains are “moderately large” based on the effect size guidelines provided by Cohen (1988) of .2 = small, .5 = moderate, and .8 = large. Gains for 2007 and 2011 for Instructional Self Efficacy, Learner Locus of Control and Teaching Skills are graphically represented in Figure 1.

A history of how the promising and practical strategy was developed.
2002: Dr. Gibson met with two colleagues (M. Zibit and B. Halverson) at the Society for Information Technology and Teacher Education 13th International Conference in Nashville, and conferred with Dr. M. Searson (now the President of SITE) and from these conversations a proposal was developed that led to initial funding of $1.7 million dollars in 2003 from the U.S. Department of Education PT3 program. The proposal created a collaborative effort with Western Oregon University and the Vermont Institutes, where Dr. Gibson worked as Director of Research and Development.
2003: The pilot simSchool application was released; field tested, and improved using a computational model of teaching and learning developed by Dr. Gibson.
2005: Dr. Gibson met with Dr. Knezek and Dr. Christensen of the University of North Texas (UNT) at the American Educational Research Association meeting in Montreal and agreed to form a research partnership. This partnership led to the national center of research on simSchool at UNT and the accumulated findings from funded studies in 2007, 2009 and 2011.

2007: Research funding from the Fund for the Improvement of Postsecondary Education (FIPSE) supported the development of measures of impact, the first formal implementation of simSchool in an undergraduate program at UNT, and the refinement of the computational model by Dr. Gibson.
2009: Dr. Tyler-Wood of UNT established the first special education study using simSchool, funded by the Research on Disabilities Education program of the National Science Foundation. simSchool use was expanded to an online teacher licensing program, a masters level course in special education, and began to be the focus of graduate student research. Research findings confirmed the 2007 trends and results.
2011: “Deeper Learning Modules for Learning to Teach” funded by the EDUCAUSE Next Generation Learning Challenges (NGLC) program, sponsored by the Gates Foundation.  The program aims to improve college readiness and completion dramatically through the widespread adoption of technology-enabled learning. NGLC is an initiative of EDUCAUSE, a nonprofit association advancing higher education by promoting the intelligent use of information technology. Support for NGLC’s work comes from the Bill & Melinda Gates Foundation and the William and Flora Hewlett Foundation. Further information is available at the NGLC website: www.nextgenlearning.org.
The NGLC grant provided support to develop an authoring platform for open educational resources, the expansion of the network of institutions and the establishment of a business partnership for future sustainability. A new business partnership with Pragmatic Solutions (CA) put the simSchool application and web site on a scalable database for massively multiplayer use. The network grew from 600 to 10,000 users over a nine-month period. New research results continued to confirm the findings evident since 2007.
A discussion of any implementation difficulties or challenges and adjustments that the institution or organization made in response to those challenges.
As an all-online course and program enhancement, simSchool faces the challenge of building trust through a low-touch implementation delivery platform. It also faces the challenge (as the NGLC program aptly puts it) of the attitude towards things “not made here,” which faces programs that require local adoption. Finally, as a flexible content creation platform in a leading edge technology such as digital simulation, simSchool faces the challenge of being a complex system that introduces nuanced information, new requirements for data interpretation, and new forms of user interaction and expert to novice relationships.

To address the low-touch nature of a digital media platform, we offer free anytime highly responsive web-based tours of the software, background information, inner workings, and available resources. We have noted immediate increases in user-created content after such high-touch interactions with us. We are also creating a network of supportive colleagues by highlighting the local research and implementation efforts of initial adopters and building a social network environment for sharing experience. We are furthermore using an open invitation approach to helping adopters to find their own unique research and authorship potential using simSchool to create data while addressing their local teaching and teacher preparation issues.

To address the challenge of “it’s not made here,” we focused all of the recent development effort supported by NGLC on the creation of an authoring platform that emphasizes the social nature of content created for free open-source sharing by participating professors and students. Over 1000 pieces of content have been authored since the launch of the new system in September 2011, and we sponsor events such as financially supported training workshops and a “module contest” to stimulate additional high quality content creation.

To address the problem of complexity will take additional resources and time, but we have begun to offer to create content on demand for specific purposes and to meet the needs of any professor. We also have created videos to help introduce simSchool any time, any place. And, we offer to remotely take over a class to directly address students within a course context that an adopter would find most useful to their situation. We also launched a “lite” version of the simulation that can be played with very little training and offers immediate success, to help simplify the initial experience of simSchool.
A description of the success factors. This could include the participation of a particular individual in the implementation of the strategy or some other reason that goes beyond the design of the activity undertaken.
The most powerful success factor is the design of the activity in the hands of a local champion – especially simSchool’s web-based access and repeatable practice model in the hands of an expert teacher educator who is comfortable in using it to raise important questions of practice as part of an experimental frame of mind being modeled for future teachers. We only have anecdotal observational evidence of this factor, so additional studies are needed and welcomed to explore this area.
A description of the elements that did not work, including a discussion of why the respondent believes an element did not work and what the respondent would do to change the activity in question in the future.
Aspects of the simulation that face substantial technological challenges stand in the way of progress in fidelity to real classrooms. For example, natural language processing expertise is needed to improve the part of the simulation that mimics “teacher talk” and “student responses” in a more realistic classroom. Another example is the need for additional expertise in artificial intelligence to allow for longitudinal learning of specific content by an artificial student. These and many similar challenges can be faced only with substantial additional investments of time and expertise. We are actively pursuing a number of ways to develop the financial and human resources needed to continue the progress achieved thus far.
Suggestions about how other institutions might best replicate the promising and practical strategy and what potential concerns could make replication difficult.
Replication is facilitated by open, free access to professors (who then contribute open free access to expert-created content) and the web-based delivery of simSchool. Any individual education professor can self-educate, attain a level of proficiency within a short period of time (estimated at 2 hours to enable use and 4 hours to enable content creation) and begin to benefit from simSchool. Barriers to this self-motivated path include prior familiarity with educational psychology, learning theory, instructional theory and quantitative and qualitative research methods; foundations that are not uniformly present across teacher education faculty. Replication will thus likely be limited to faculty that simultaneously hold both a concern for the obstacles outlined above concerning recruitment, preparation, mentoring and continuing professional development while at the same time, holding a level of confidence in their own knowledge and skills in applying those foundations in teacher education contexts.
Detailed discussion of any Federal regulatory or statutory requirements or other laws, rules, or regulations that made successfully implementing the promising and practical strategy easier or more difficult.
The one area of regulation that promotes simSchool is the recognition that online learning experiences can replace some portion of face-to-face learning experiences in the formal preparation of teachers. Texas law, for example, allows a significant percentage of online learning, which tends to attract programs that would like to improve their practice while also leveraging digital media to lower costs and reach new levels of scale with their programs.
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Figure 1. An experimental framework for developing teaching skills expertise
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