SimDig 10,000  
Creating student interest in archaeology 
through online experiences

Kimberly and her friends at the Sierra Vista After School Program were giggling their way through a talk about careers in science when the program facilitator invited them to join an online community to learn what it means to be an archaeologist.  Kimberly and her friend Cecilia still had over an hour before they went home, so they slouched over to the bank of computers to take a look.  Ninety minutes later, Kimberly’s brother reminded her for the third time it was time to go.  “Don’t get too far ahead of me!” pleaded Kimberly, as she left Cecilia, who was busy digging her way through an ancient trove of artifacts that had already included a beautiful, decorated pot and a carved mask. 

The Society for American Archeology (SAA) Committee on Curriculum recently noted that “archaeology has changed considerably in the latter part of the 20th Century. However… the education and training of our students does not reflect these changes” (SAA, 2004, par. 1). In teaching archeology, educators need to use 21st century methods that ensure archeology’s central task of preserving the cultures, histories, artifacts, and stories of the past for the public. 

Archeology as a discipline instills in students a view of global development that promotes balancing economic and urban development with respect of the histories and artifacts of the past. Science education plays a large role in creating future archeologists who can confidently use scientific methods and principles. According to the National Center for Education Statistics (NCES), social science degrees (including archeology) decreased from 155,324 in 1971 to 91,570 in 1985, and slowly increased to 126,479 degrees in 1996 (NCES, 1998). While the trend in social science is encouraging, students need to be encouraged to pursue a career in archeology if the past is to be kept alive for the public.  

To encourage students to pursue careers in archeology, we propose SimDig 10,000, a video game that lets middle school students experience the thrill of archaeological discovery. Students are immersed in the world of an archaeologist, locating sites, artifacts, and histories of 10,000 years of human habitation in North America. Working with local authorities, as well as motivating crews in uncovering archeological artifacts, students will practice science and scientific methods, and gain an appreciation of archeology as a discipline. Elements that students will use in playing the game include:

· Active, immersive gameplay with 3 dimensional environments

· Interactive puzzles that teach students elements of archeology such as locating sites with global positioning systems (GPS) technology and carbon dating

· Online competitions 

Can a game teach children?

Although 53 million U.S. school children play digital games (Prensky, 2001, p. 187), digital game-based learning is only slowly making its way into the classroom. But digital-based games engage students in a way that drill and practice cannot, through construction, discovery, logic and original thinking (Prensky, 2001).  Game-based learning also supports visual literacy, a skill important in our increasingly visual society.

James Gee, a researcher in digital learning, believes that good games “encourage and facilitate active and critical learning and thinking.” Students engage in dialogue with players and non-players, and this metatalk results in critical thinking and action regarding “the design of the game, video games more generally, and of other semiotic domains and the complex interrelationships” (Gee, 2003, p.46).  This type of learning is constructivist; students seek opportunities to learn more about the intricacies of the game and the practices of the communities reflected in the game, in an effort to achieve their desired outcome (Gee, 2003).  Constructing knowledge in this way, distributed across people, space, and time, practices critical skills required for knowledge workers in a digital age.

This constructivist approach gives children the opportunity to collaborate and to develop resources for learning and problem solving in the semiotic domain relevant to the game (Gee, 2003).  Constructivist learning also promotes transfer of learning because learning stems from practice and understanding rather than merely memorize sets of facts or follow a fixed set of procedures (National Research Council, 2001, p.124).

Further, electronic games give children experience in quickly interpreting text and images, important skills in a society shifting from print literacy to visual literacy. Gee (2003) notes: “Images often communicate different things from words. And the combination of the two modes communicates things that neither of the modes does separately…both modes and multimodality go far beyond images and words to include sounds, music, movement, bodily sensations and smells” (p.14). 

Relevance to archaeology.  There are immense challenges in teaching archaeology.  Few aspects of anthropology are covered in standards (human cultures, changing environments); most—the tools, techniques, practices of the field—are ignored.  In this era of high-stakes testing, this means students are denied the thrill of exploration and discovery inherent in archaeological practice. Through SimDig, students will encounter archaeological adventure, in a shared online experience of diverse students engaged in archaeological discovery. 

It is especially important to target minorities in SimDig.  Because of their popularity, electronic games are an effective way to reach diverse populations. Few minorities (Blacks, Hispanics and Native Americans) are represented among scientists in the United States.  In 1990, racial and ethnic minorities constituted 22% of the civilian labor force (National Science Foundation, 1994), but only 14% of the science and engineering labor force (Clark, 1999).  Minority students face understaffed and under-equipped schools, tracking, judgments about ability, a lack of science and mathematics courses, and restricted access to qualified teachers and resources (Clark, 1999). Lack of preparation in science among underrepresented minority groups in early elementary grades undermines enrollment and success in secondary school programs and, ultimately, in college and career choices later in life (Clark, 1999).

And while the demand for archaeologists has grown, schools have lagged in producing archaeological scientists. Most North American archaeologists are trained engineers or other scientists whose interests led them to archaeology, generally at a cost to their careers. The inability of educators to breach academic walls connecting these interests is largely to blame (Harrison, 2002). Cooperative learning, which is fostered in many electronic game environments, is one way to connect learning between disciplines, experts, and across time and space.

Over the next week, the only day Kimberly and Cecilia did not play SimDig 10,000 was the day their after school program visited the local natural history museum. Cecilia and Kimberly were unusually interested, asking the museum curator where the artifacts came from, when they were excavated, and how the materials were dated.  By the end of the visit, they had learned about the curator’s experiences as an archaeologist in Central America, excavating Maya ruins for a major research effort, and had arranged for him to come talk to the program about his discoveries in Belize at a recently excavated site called Cahil Pech.

How will SimDig be used?

SimDig is an online collaborative community, consisting of virtual graduate students, data analysts, laboratory analysts, resource mangers, and a DigMaster. Each player will choose an avatar for the online community. Players will demonstrate time management, resource management, and research skills to advance.

Collaborative learning and teamwork will be integral to SimDig. Players will explore regions of the United States and engage in virtual archeology practices. Difficulty of game play will increase at different archeology sites in each region. Students will discover artifacts at sites and place chronologically to justify periods that they are trying to understand through analyzing the strata.

Students eventually will conclude that artifacts at each strata reflect the environment that humans encountered and that those environments have changed over time.  They will present specifics of their conclusions to the museum curator to earn the title of DigMaster and play at the top level.

In this game, students will:

· Practice systematic investigation through searching an archaeological grid at several strata

· Demonstrate 3-dimensional map reading and cartography skills

· Analyze evidence at each level through tools such as microscopy, spectroscopy, and dating techniques including dendrochronology and isotope analysis

· Describe the environment at the area based on evidence found in each strata

· Extend the archaeological and analytic evidence to develop a full picture of life for residents of an area at the time represented in that strata

· Develop an overall picture of the changes in North American climate and environment for the past 10,000 years based on the evidence collected in each stratum

Use environment.  Our game will target middle school (grades 6–8) students both in-school and after-school. To enhance their learning and understanding of archeology as a way of doing scientific research, students will explore five regions of the United States (Northeast, Southeast, Midwest, Southwest, and Northwest).

In playing the game in-class, students can join other students and work collaboratively. Students can engage in online chat sessions with students to get tips from experienced players. A skill system will indicate to students what level of expertise they have gained in doing archeological research. In turn, this ranking system will help students identify potential mentors who can help them advance.  Since the game can be played online, students can join distant students and test their skills in archeological digs and compare them with students across the United States. 

As the game progressed, Kimberly and Cecilia moved from one region of the country to the next, spurred on by the thrill of discovery.  Their finds included sandals made of yucca fiber at a New Mexico site, an immense woven net in a Midwestern cave, and beautifully worked stone carvings in the northeast.  When they began to work online with other students, they saw how all these pieces fit together across the continent.  The most resonating discovery, however, for both girls, was the discovery that they were peers in a network of smart, motivated students puzzling together a picture of North American culture and climate for 10,000 years.

Learning objectives.  In playing the game students will learn to do the following things:

· Gather archeological evidence 

· Review existing research

· Theorize and share evidence with others

· Work with local authorities and stakeholders 

· Use map reading, logistics, and logical inference to locate sites

· Macro- and micromanage archeological digs

· Motivate and sustain crew members at the dig 

In managing a dig, the students will need to be methodical: crew members should be well fed and motivated to work, supplies should be available, evidence must be analyzed, and archeological information will need to be located through interaction with other game characters and information resources. As time progresses, a student’s skill will be refined in managing archeological digs; less time will be needed to micromanage digs and more time will be spent on doing research and scientific processes. 

Kimberly and Cecilia’s interest in archaeology spilled over into school.  Kimberly surprised her science teacher, Ms. Bernio, when she defined radioactive isotopes and half-life for her science class.  Cecilia assembled a 1,300-year record of rainfall in the Colorado Plateau based on tree-ring data from Mesa Verde she found online.  She collaborated with a dendrochrolonogist from a southwest university who she met through volunteer work at the natural history museum.  Both girls are now considering careers in science and have begun chatting online with scientists in a mentoring program for middle and high school students.

Standards and benchmarks

This game will support learning recognized as critical in national standards.  In New Mexico standards, for example, this game supports standards and benchmarks relevant to experimentation (Strand I), relationships between living things and  changes in ecosystems (Strand II), and discoveries and inventions (Strand III).  

Evaluation
SimDig will be shaped by formative evaluations throughout development using focus groups; at the end of the project we will use the same techniques for summative evaluation. These evaluation tools will ensure that it meets all standards and goals we established in addition to how effectively children are engaged by the game experience. 

Our main barometer formative evaluation will be feedback from focus groups chosen from our target audience.  Participants will be asked to play the game and given opportunities to provide feedback.  Data from the focus groups will be collected in the following three ways: 

· Participants will be invited to reflect on a weblog, after each day of the project, on what they did in the game that day, how they felt about it, suggestions they have for making it better. 

· Participants will be invited to record their thoughts via video camera in a private booth.

· Moderators of the focus group will take notes and listen to participants during game play.  The use of moderators will help provide a more accurate picture of how the participants view the game.

We will use pre- and post-testing to evaluate our effectiveness in teaching our learning objectives.  A written test will be given to focus group participants before and after they complete the game. The average scores of both tests will be compared to assess learning. Also, the moderators may occasionally pose a question or scenario to the participants during the course of the game to assess applied learning. 

Also, a final summative evaluation will be provided once the focus groups have finished the games.
Credentials

NMSU’s design team has been creating engaging software for the 15 years. In the past 5 years we have broadened our horizons to include children’s video games and educational games for a nationwide audience.  Our team is made up of professionals skilled in art, education, programming, design, and project manangement.

Timeline

[image: image1.png]Trmaiina for Sl T0.000

oT T2 [ @ | o | oL | @ | 0L O,
2006 | 2006 | 2006 | 2006 | 2007 | 2007 | 2007 | 2007

oo assembies o
reinsior, refin tasca and|
iratoges

[Researen ~ defne spestc
[l nasced — refne.
Josrming objectves

[Formalze cesign cacument]

[Pevelop overal grapric
esign, merace dosin.
Enaracier design

[Focus Tost raprc Design

[Revi and Fraie
[Graphics and nteface
coording o focus testng

[Frmative evaluation

[Buartny Toar weetigs
o Corfarence

[Face o Face Conferences
fof Conecltants & Team

g ProeTe
moleted

e Compiaea

[Tes1 & Debig Compited.
feame

et Parnerape

[Frometon & Desamination

[Game development
raphics, othar assels &
rogramiing

immatve Evaliator

reieted Game
chools





Budget 
	SimDig 10,000 Budget

	 
	
	
	
	 

	Item
	Description
	Year1
	Year2 
	Total

	  Full Time Personnel
	 
	 
	 

	Project Director
	One professional staff member to oversee and coordinate all development Y1-2 50%of calendar year @ $40,000
	$20,000
	$20,000
	$40,000

	Programmer
	Professional program to lead programming efforts. Y 1 & 2, 75% at $35,000 - 
	$26,250
	$26,250
	$52,500

	Art Director
	Professional artist to establish art direction and supervise artists. Y 1&2,  75% of $35,000. 
	$26,250
	$26,250
	$52,500

	 
	
	
	
	 

	Regular staff Sub Total
	
	$72,500
	$72,500
	$145,000

	Regular Staff Benefits
	28%
	$20,300
	$20,300
	$40,600

	Regular Staff Total
	 
	$92,800
	$92,800
	$185,600

	Part Time & Occasional
	
	
	 

	Artists
	Occasional artists under direction of Art Director, 2, part time at $28,000. 
	$28,000
	$28,000
	$56,000

	Writer
	Develops narrative, reviews copy, compiles reports and placement copy. Part time at $32,000.
	$16,000
	$16,000
	$32,000

	Part time Subtotal
	
	$44,000
	$44,000
	$88,000

	Part time Benefits
	18%
	$7,920
	$7,920
	$15,840

	Part time total
	
	$51,920
	$51,920
	$103,840

	 
	
	
	
	 

	Student Employees
	 
	 
	 

	Student Artists
	 Two technology student assistants for 10 hrs for 30 weeks  @ $7hr. 
	$4,200
	$4,200
	$8,400

	Student Editor
	proof all onscreen text for 10 hours for 15 weeks at $7/hr
	$1,050
	$1,050
	$2,100

	Sub-Total
	
	$5,250
	$5,250
	$10,500

	Student Benefits
	1%
	$53
	$53
	$105

	Student Totals
	 
	$5,303
	$5,303
	$10,605

	Materials and Supplies
	 
	
	 

	Equipment use and supplies
	Computers, software and development tools. 
	28000
	24500
	52500

	Printing 
	materials for dissemination and promotion:
	$500
	$1,500
	$2,000

	Total
	 
	$28,500
	$26,000
	$54,500

	Travel
	
	 

	Project Director Traveling
	Conference presentations for promotion. 2 conferences at 6 days perdiem at $115 and airfare 2 at $600. 1 Project director
	0
	1890
	$1,890

	Consultant Travel
	Travel to NMSU for meetings and Training  Y 1&2 (9 days per diem per  per year @ $115 plus airfare $600 each).
	$2,835
	$2,835
	$5,670

	Total
	
	$2,835
	$4,725
	$7,560

	Other Costs
	 
	 
	 

	Consultant Fees
	Archeology, field research specialist and public educator. 3 @$6000. 
	18000
	18000
	$36,000

	Evaluation and Data collection Fees
	4 sessions @ $800
	3200
	3200
	$6,400

	Total
	
	$21,200
	$21,200
	$42,400

	Summary
	 
	 
	 

	Personnel
	1 Project Director, 1 Art Director, 1 Programmer, 2 PT artists, 2 students artists, 1 PT writer, 1 student editor
	$121,750
	$121,750
	$243,500

	Benefits
	Regular Benefits-3 FT, Part-time benefits-3 PT staff, Student benefits-3 students.
	$28,273
	$28,273
	$56,545

	Materials and Supplies
	Computers, software and development tools. 5 G-5 computer, 3-D software, and Illustration software, and research tools 
	$28,500
	$26,000
	$54,500

	Travel
	3 consultants travel 2 trips, Project Director travel 2 conferences,
	$2,835
	$4,725
	$7,560

	Other Costs
	100,000 brochures, postcards and 10 conference posters
	$21,200
	$21,200
	$42,400

	Sub-Total
	 
	$202,558
	$201,948
	$404,505

	 Indirect Costs
	19% ( calculated to 0.23456)
	$47,512
	$47,369
	$94,881

	Partner Grand Total
	 
	$250,069
	$249,316
	$499,386
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