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Historical Context

At the University of Texas at Austin petrography of sedimentary rocks was once taught to undergraduates as a half-semester segment of a petrography course “Sedimentary and Metamorphic Rocks”.  With labs given twice a week through a 16-week semester, there were around 8 laboratory exercises devoted to sandstones and an equal number to carbonate rocks. Sedimentary rock types such as cherts, evaporites, and shales were included. The study of sedimentary rocks in hand specimen, cores, and outcrops was the subject of a prerequisite semester-long course that included content on depositional environments and stratigraphy.

With the addition of new requirements to the curriculum (geophysics, hydrogeology) the sedimentary portion of the undergraduate geology curriculum was compressed into a single course “Sedimentary Rocks”.  Laboratory exercises involving sedimentary rocks in thin sections were reduced to 3 each for sandstones and carbonates. Students encounter these laboratory exercises before they have completed course work in mineralogy and crystallography. A semester-long crystallography and mineral optics course is no longer offered and that material is now compressed into a single semester along with mineralogy.
These developments in the undergraduate curriculum at UT are typical of changes that have occurred worldwide over the past 30 years.

Character of the Tutorial Petrographic Image Atlas

An understanding of the microscale structure and composition of sedimentary rocks is of undiminished importance in diverse fields (e.g., microscale chemical analysis cannot proceed without petrography), yet the curriculum is no longer offering undergraduates the opportunity to develop sufficient expertise. In an effort to bolster the exposure of undergraduates to sedimentary petrology, the Tutorial Petrographic Image Atlas was created. This is a highly interactive digital product that attempts to recreate certain elements of the laboratory petrographic experience:


-a sense of exploration


-high-quality petrographic images


-a visual field dominated by the image


-multiple examples of features viewed in diverse contexts


-rich content relating to the identification and significance of features

-active, inquiry-based learning

Unlike real-time laboratory experiences with the petrographic microscope, the digital tutorial:

-can be used at any time and place that a computer is available

-does not require the presence of a microscope or samples or an expert
-can be viewed repeatedly

-has the technical content integrated with the image  

-gives the student undivided “attention” (unlike the TA, it doesn’t wander to the other side of the lab)
-rarely gives answers unless “asked”

The basic components of the tutorial are petrographic images that are viewed in a static mode (no rotation, no animation, no timed observation). Text boxes relating to identification of components within the image are attached to specific mapped regions of the image. Both the mapped regions and the text are invisible until the student points and clicks on an active region of the image. In essence, the student must ‘ask’, “What is that?” Information ranges from simple one word identifications to lengthy paragraphs explaining the finer points of why something is what it is. Version 2.0 of the tutorial (to be released in late 2006) contains over 650 images with thousands of mapped regions with text boxes. To date, students have never complained that the content is overwhelming in amount nor have they taken issue with the hidden nature of the content. One speculation is that the tutorial is somewhat like a computer game such that the students are very comfortable with the notion of repeated clicks that give “rewards”…in this case, the reward is information. The most common student complaint relates to the fact that the image areas are not mapped 100%.
Hardware Requirements

The tutorial is a stand-alone program that is written using Macromedia Authorware®. The Atlas (v. 1.0) is available on CD and can be downloaded to a local hard drive for faster performance. The computing resources required are very modest: Windows and Mac platforms; Intel Pentium( 120 Mhz processor equivalent or faster; 64 MB RAM; 1024x768 pixel display.

Guide for Instructors
The Digital Tutorial is designed to be used primarily as a supplement to laboratory exercises that are too-few in number and too-short in duration for students to gain adequate competence with identification of sedimentary rock components. Thus, the main benefits to be gained from the tutorial are obtained by simply providing the tutorial to the students and encouraging them to spend time using it.

Inspiring Student Use

At UT we have tested the tutorial in certain semesters by simply giving it to the students and briefly explaining its purpose, but with no further guidance. We simply said, in essence, “Here is something interesting. You should probably check it out. Later, we’ll ask your opinion about it.” At other times, we’ve gone into the class room and made presentations on the history of tutorial development and the goals of the tutorial and tried to share our excitement about sandstones. There is a strong tendency for the better students to use the tutorial more and to gain more from it. Unlike most educational interventions, the tutorial benefits the better students the most. In order to inspire more use, the following points might be shared with the students in order to better attract their interest:
- there is documented evidence that students who use the tutorial can increase their scores by as much as a letter grade on laboratory exams

-the petroleum industry is currently seeking to hire students with strong skills in petrography and the tutorial includes a section on practical applications. In testing the tutorial we collected data that show that few students are aware that petrography is used extensively in industry and that “petrographer” is a realistic career goal.
-the tutorial was built using input from hundreds of student users

-the team that built the tutorial included several undergraduate students as key participants, all of whom went on to graduate school

-the tutorial accommodates diverse learning styles from highly organized and systematic to “random walk around and look at whatever”. It’s all OK.

-sometimes the tutorial attempts to be funny, but you have to watch for it!

-students are welcome to write to the tutorial developers with ideas

-the tutorial was compiled by people who’ve thought about sandstones a LOT. Even experts can be wrong about this or that but, in general, the identifications given in the tutorial reflect many years of experience. Still, it’s OK to look at an image and think that there might be an alternative explanation. In fact, when that starts to happen it’s an indication that you’re becoming a good petrographer!
Organized Use
Because the tutorial is organized in highly cross-linked way, there are myriad possibilities for organized use. Here are some we’ve thought of before. There could be many other ways to use the tutorial and we’d love to hear about whatever new strategies you devise!

-just like old-time hardcopy atlases, it’s possible to have the tutorial running on a computer during lab sessions and use it to pull up examples for comparison to actual examples under the microscope. The thumbnail view pages might be the most useful for this mode of use.

-the tutorial can be integrated into lectures at the start of the lab session, as a preview of the features the students will be seeing.

-the very blunt opinions given throughout the tutorial present opportunities for discussion. Why did the authors choose a particular interpretation? What finer points went into the determination? What alternative interpretations exist? What are the potential pitfalls to the determination? What alternative modes of imaging would have been helpful? What level of certainty might be attached to the determination?
-sections of the tutorial could be assigned for viewing in connection with certain lectures or labs

-specific images can be assigned for viewing by using the unique numerical identifiers assigned to each image together with the search function. An instructor could say, “Please view images Q01, F07, and L42 and make a list of the features that went into the identifications of those particular grains”. Or, for beginning students, “Look at these 10 images to get a feel for the fact that some sand grains are made of a single crystal of a single mineral and some are just tiny pieces of some fine-grained rock type.”
-images in the tutorial exist as .jpeg files in a folder on the CD. Instructors are free to incorporate these images into their own custom lecture materials (e.g., PowerPoint files) with the understanding that:  1.the images will lack scales and 2. the source of the images should be attributed.
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