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hat does an entry-level college science class look like? 

 It averages 24 students of various ages and backgrounds.  Members of the class come from several different school districts.  Most are taking science because it is a required course for graduation.  For some, the most recent science instruction they received was last year in high school.  For others, twenty years have elapsed since their last science class.  A handful actually have an interest in science while others feel they have learned all they need from life, or from television, or from the Internet.  Whatever their age or background, many students who enter collegiate science classes do so lacking one or more capabilities needed for success in the course.  They are under-prepared.   An instructor, to be effective, must be aware of student deficiencies and develop strategies for redressing them that will not impede the progress of the class as a whole.

The most significant problem the under-prepared student brings to the classroom is poor language skills.  The under-prepared student does not speak well, read well, or write well, and few colleges make proficiency in these skills a prerequisite for enrollment in a science class.  This is unfortunate; science has its own complex vocabulary and science writing is demanding even for students who are strong readers.  Student who lack of an extensive everyday vocabulary are going to find the specialized vocabulary of science intimidating.  Couple that with deficient reading skills or poor reading comprehension, and success in a collegiate science becomes a difficult attainment. 

Lack of prior preparation is another deficit that impedes success.  It is impossible for collegiate instruction to build on prior knowledge if it does not exist.  Many entry-level college students who are under-prepared come from programs that lack the requisite rigor.  Some programs lack the equipment for laboratory investigations; others allow the science curriculum to be curtailed by religious or societal pressures. Whatever the reason, it cannot be assumed that high school science classes invariably prepare a student for collegiate science.  

Increasingly, students cite television and the Internet as their primary sources of science knowledge.  "Media" students often perceive themselves as more science literate than they really are.  They assume two things that are not inherently true about mass media science:

· They assume that information from TV and the Internet is presented with collegiate depth and breadth when in reality much of the information has been oversimplified or "dummied down" for wider consumption;

· They assume that Web information, in particular, is objective and accurate.  This is a dangerous assumption because anyone can post information on the Web.  Posted information may be misleading, may be serving a hidden agenda, or may be completely fallacious but its presence on the Web gives it cachet it would not otherwise have.  Students, for the most part,  are not critical consumers of Web information.

It is very hard to be proactive in higher education; the processes that are under-preparing high school students are out of our area of influence.  We must, of necessity, be reactive, and cope with deficient preparation as we encounter it in our classrooms.  What follows are some strategies that have been proven successful in a several college level biology classes at Motlow State Community College in Tennessee.

The Introductory Interactive

The interactive "ice-breaker" is designed to allow the teacher to roughly assess the preparedness of the class as a whole, identify concepts that will require review, identify class leaders, and reinforce the concept of science as a collaborative endeavor.  

Frame questions or statements about several key biological concepts; an example might be "List the seven (7) characteristics of living organisms.  What about an object lets you know it is alive?”   Using colored (yellow, pink, blue, green, purple) and white 3 x 5 cards, assign a concept to each color, and prepare 6 copies of each.  Shuffle the cards and randomly hand them out to the students.  Have all the pinks group together to brainstorm an answer to their question; do the same with all the blues and all purples, etc., within a defined time frame, usually 5 minutes.  At the end of 5 minutes have the students randomly exchange cards with other students, and regroup to formulate the answer to their new card.  Do NOT let all the pinks exchange with all the blues, for example; don't allow any group of students to move as a group through the concepts.  Try to assure that new groups are constantly being formed and reformed. After six rotations, every student will have had the opportunity to answer every question and will have had a opportunity to meet and work with every other student under the observant eye of the teacher. 

Once the students return to their seats, write the concepts on the board and solicit answers from the class as a whole.  These answers are written on the board.  Often students will have a general idea of a concept but not the ability to put it into words.  The teacher, after discussion, will provide the correct terminology.  This activity often takes two class periods to complete, one for the collection of data, and one for data analysis, but it is a very valuable exercise for student and teacher alike.  Students, having met everyone, are less constrained by shyness and more willing to enter into collaborative activities; they are also less reticent about seeking help from their peers.

Teachers, by directing and observing the interactive, garner much valuable information about class dynamics and the level of preparedness for collegiate concepts.  Both bits of information are highly useful in planning instruction and choosing instructional tools.

Etymology and Vocalization

Science is full of foreign looking, polysyllabic words.  One way to demystify them is to pick them apart and explain their derivations.  For example, encountering a word like gluconeogenesis can be very daunting to the under-prepared student.  Break it down to gluco-(glucose) neo- (new) genesis (creation) and the word becomes understandable.  It is a short step from that definition to the full definition of gluconeogenesis, or the synthesis of glucose from non-carbohydrates.  Using the breakdown of the word itself as the first step in framing a definition is helpful for many under-prepared students.

Having students say "scary" words out loud as a group is a very effective strategy as well.   Once students repeat a word a few times in the classroom, they  "hear" the word as they read, and a great deal of the power of big words to intimidate and confuse is dissipated.  

Journal Reporting: paraphrasing topics discussed in science journals and reports

Requiring students to prepare multiple journal reports per semester serves several useful purposes.  It allows students to pursue their own interests and discover their own voice.  Unlike the information in a textbook, which is mandatory, students choose the articles, which allow them to investigate science through a topic that holds special interest.  For freshman level students, science magazines are more user friendly than scientific journals; Discover and Natural History are just two of the science magazines that are level appropriate for most of the under-prepared.  Usually students prepare five two-page journal reports per 15-week semester, or one every three weeks.  The reports provide the teacher with clear evidence of how well a student is absorbing and comprehending scientific subjects, and allows some insight into areas of interest.  The value of writing assignments cannot be overestimated; often it is some bit of information in a journal, rather than a discussion in a classroom, that awakens the scientist in a student.  Moreover, the exercise of paraphrasing information helps in the development of stronger language skills. 

Computer Programs 

If a picture is worth a thousand words, an animation is worth a thousand pictures.   Instructional software is an invaluable supplement to instruction for just that reason.  Several software companies, such as CyberEd, produce user-friendly software packages that can be used in the classroom as part of the instructional plan by teachers or as a supplement to instruction by students.  The strengths of software packages are the animations and the interactive nature of the programs.  The repetition that is possible, the pre-tests, the post-tests, and tutorials that most software packages provide offer information in a format that computer-savvy students understand and appreciate.  They also allow students to cover the material as many times as they need to comprehend the topics.  This is particularly helpful for the under-prepared student, who may need repeated exposures to the material that are not possible in the normal classroom setting.  If computers are not available to students within a computer or science lab, the software can be made available to them in the library for use on computers there.  

"The Demented 14-year-old in Nebraska":  making critical consumers

Whenever a student comes in with some new and exciting science information off the Web -- like Jell-O causes cancer-- my first response is to ask for sources.  If the student cannot cite sources, my response is always "How can you be sure that information wasn't posted by a demented 14-year-old in Nebraska?"  The answer is, unless you are a critical consumer, you can't.  

It is important to teach students to be leery of unattributed information.  It is equally important to know something about sources that are cited as well.  Information posted by any entity with an impressive title does, in fact, impress most students.  Sending them back to research the sources is often a eye-opener for them.   

A web search is a valuable tool because there are no arbitrary time constraints, such as a 50-minute classroom period.  A cursory discussion of the AIDS epidemic in Africa, for example, can be amplified by a web search assignment.  It is a valuable teaching tool for many under-prepared students who are uncomfortable in a classroom setting but are very comfortable surfing the web.  Web searches can often result in a deeper understanding of a topic than might be possible from traditional lectionary strategies and can be used to play to a student's strength or area of expertise. 

Ideally, all students would arrive at college fully prepared for collegiate endeavors.  That is not what is happening, and college level instruction is different from public school instruction.  Classes don't meet every single day.  Days, rather than weeks, are spent on individual concepts.  College science classes operate within tight time constraints and tightly budgeted laboratory exercises, neither of which allow the teacher much

opportunity for re-teaching and review.  Each teacher must find or develop strategies that help the under-prepared student perform at a collegiate level.  The strategies delineated in this paper have been shown to be useful to that end.
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