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The problem.  Over the past year, through personal experience and reading, I have come to see a serious challenge to both educators and current students that appears to result from a significant change in the past 15 years in how our culture is now raising children. This paper details my observations, thoughts on the causes for our current situation, and some ideas aimed at addressing these changes.
I taught a senior-level Biology course fall of 2006, aimed at getting students to think about and identify great questions in all aspects of genomics.  I have taught this class for several years and a similar course for almost 20 years.  Typically, I have several faculty and graduate students, but last year the class was mostly undergraduates.  I know that many of these students have been very successful in an academic setting and are seriously interested in graduate or professional school.  During the class, I noticed that students had great difficulty, more than I had noticed in previous semesters, asking questions and interpreting data.  They seemed to have great difficulty even identifying what their questions were when reading research papers.  With respect to imagination issues, I noticed that they had trouble, for example, imagining what would change would occur when the hydroxyl group of a serine was modified by phosphorylation or what that would do to protein structure and function.  The students had great difficulty looking at a simple table and telling me in words what they saw and concluded, e.g. as a start that there were more rows in one column than the other and there were higher numbers in some rows than others.  

At first, I thought it was possible that my department was failing our students, so I asked other Biology teachers if they had noticed anything like this and 2 of 3 people agreed that is was a serious and, in their opinion, a of relatively sudden onset, but they had not mentioned this to anyone previously.  One faculty member described it as a “paralysis” that occurred when the students were asked a question that required thought.  I met with faculty in other UNM departments in the following week and found that the loss of analytical capability appeared to be a serious, relatively sudden issue in the law school, American studies, and elsewhere.  My colleague in the law school reported that for a case law class, the students could not just read papers, they had to use dramatizations in order to understand cases.  
Soon thereafter, I gave a research talk at the National Association of Biology Teachers (NABT).  After my presentation, I asked the approximately 40 high school science teachers if this was an issue for them.  To my amazement, these teachers literally jumped out of their chairs.  One teacher said that, in her AP class in Seattle, if she explained a relatively simple concept to her students, they were unable to draw a picture that would explain what she just said.  It was at this point I realized this could be a national problem, of apparent sudden onset, that affected both high school and college students.  Since then, I have found that this or a similar phenomenon has been noticed at major universities across the country.  
At the SACNAS meeting, fall of 2006, I talked with 3 high school teachers from 2 schools in Santa Ana, CA who became very emotional when I mentioned what I was seeing.  They said it was making their teaching almost impossible and thought it was just their students.  Subsequent discussions with other high school math and science teachers were all the same, leading to my conclusion that this is a widespread, unaddressed problem.  Both the NABT and the Santa Ana teachers described it as an absence of imagination.  After our discussion, one of the teachers came to me and thanked me, saying that they had thought this was a problem just with their students and were somewhat relieved to know this wasn’t just a failure of their schools.  They also said they were greatly relieved that people were starting to pay attention to this.  I said I didn’t think “people” were – but I hoped I could get that to happen.  During this time, I have contacted several people in Schools of Education across the country, but found no one willing or interested in helping set up a test so I can determine when teaching interventions affect this phenomenon.

Not knowing exactly what to do, I decided to spend one day in my genomics class, with the lights out, having the students walk me through an imaginary cell.  What I realized was that the only pictures the students had of cells were what they had seen in their text books.  Once they could start to envision the dynamics in the cell in their own imaginations, they started to ask some better questions, but still didn’t have the skills to initiate this by themselves.  Amazingly, the students seem not to appreciate that it is fun to get into these creative spaces and that it is rewarding to have a novel, innovative idea.  After this class I got an email from one of my students (from a small town in NM):

“Hi Maggie,

It is a little disheartening but I see why people are having a hard time grasping it (the ability to imagine biology).

I was walking to my astronomy class today and realized what you mean by visualizing biology. It's sort of like space, no one knows what is beyond space, but it can't go on forever. Similarly, no one has ever directly seen the inside of a cell. We all picture it the same because that is the way we were taught. We must break this way of thinking if we are to develop innovating ideas. I want to try and break this constrained way of thinking.”

I have seen a few students who do not seem to be so affected as others.  These are students who come from small towns where they didn’t watch a lot of TV, students who had discussion classes in high school (typically, gifted students), and students from some foreign countries, e.g. Brazil.  However, my sample size is extremely small, so there may well be many factors that allow some students to avoid this.


Possible causes.  Interestingly, everyone I talked to seemed to have an idea of the cause – some teachers think it is the parents or the home environment, parents think it is the schools, some think it is TV or video games, and others have suggested it is food or some other environmental change in the past few years.  However, an article by Elena Bodrova and Deborah Leong about the importance of pretend play for later academic achievement, http://teacher.scholastic.com/products/ect/whychildrenneedplay.htm#bio, seemed to touch on the core of this issue.  What struck me most in this article was the statement: “  There is a growing body of research that shows a link between play and the development of cognitive and social skills that are prerequisites for learning more complex concepts as children get older. For example, play is linked to growth in memory, self-regulation, oral language, and recognizing symbols.”  These are similar to some of the most severe symptoms that I have observed.


I hypothesize that the replacement of pretend play (and creative activities) in this generation of students is likely to be a significant, contributing factor to their loss of creative/analytical capability.  I hypothesize that both high school and college teachers are seeing this at the same time because college teachers, who are requiring more abstract thought, are encountering students who stopped pretend play between the ages of 5-8 and high school teachers are asking for less abstract thought but are encountering students who may have never used their imagination in pretend play.  This has serious implications now for high schools and for the next 5 years in colleges and universities.  Although the rapid loss of imaginative time may be affecting all ages of people,  young people may be more symptomatic because this is so critical for their maturation and development.  Older adults may just be forgetting more or less able to carry out an informed, creative discussion.

There are likely to be other causal elements to this: teaching to tests (No Child Left Behind) reinforces memorization and the lack of imagination; students who are too busy (seen as a positive thing in our society) and in sports that are directed, like soccer and even dance, could easily lack imaginative time, and students who grow up in violent or otherwise dysfunctional homes may have trouble pretending.  My sons are this age, and I think it is possible that, when they moved out of picture books, we stopped reading to them.  They did not sit and listen to the radio as my husband and I had done.  My boys were not allowed to play around the neighborhood, as we were as children.  And their diets are different, TV is on in most houses, there are constant distractions with cell phones, email, etc.  All of this could have significant impact on the ability of Americans to dream, to imagine, and to innovate.  
It may be that this problem has such an apparently sudden onset to teachers because it is the result of a perfect storm of increasing distraction and loss of the time and encouragement to imagine.  In any event, I hypothesize that this difficulty in analytical thought or imagination, which is invisible to our current tests, is probably limiting test scores – because memorization has limits.   I also hypothesize it is why we are seeing serious educational problems, primarily with boys, because they cannot physically, intellectually, or physiologically tolerate a world of passive learning.   Boys developed through evolutionary time to be explorers and we have shut off this avenue of learning for them.  Girls experience this, too, but may have much less significant responses to passive learning and memorization.

Strategies for addressing this.  I have been trying to get some attention to this issue.  It seems overwhelming to many people, especially in Schools of Education.  Certainly, it has implications for the entire US educational system, but change can happen one classroom and one family at a time. One of the big challenges is to develop a test that will identify when abstract thought, comprehension, and imagination are affected by an intervention.  In the absence of a test, I could propose changes in grade and high school curriculum to deal with this, but, as a college professor, I have been developing strategies to address this issue in the college classroom.  
For colleges, I propose three different undergraduate classes to help students move from passive to active learning and from memorization to thinking.  The first course, which I have not yet taught, would be for freshmen.  It would involve a series of creative exercises from describing something they have only experienced blindfolded, to writing about music they hear, to painting, and finally to some creative exercise in a discipline of their choice – from science to the humanities.  The classes would be long, 2-3 hours, and start with active learning, games, art, improvisation, and ultimately, interactions with the most interesting researchers around campus.  The goal of the class is to help students learn to exercise their imaginations and apply that to learning.
The second course, which I taught Spring of 2007, for juniors, seniors, and graduate students, is called Biology: Discovery and Innovation http://biology.unm.edu/IMSD/BDI.htm.  In this course, students got 2 research papers to read a week and a faculty member was invited to talk about their research (in the papers) for 2.5 hours.  Part of the students’ grade was for class participation – because asking questions and participating in discussion is a start to get them learning actively and thinking creatively.  I found that both students and faculty loved the class, it broadened the students’ minds,  and allowed them to move creatively into areas of biological research in which they may have had no formal training.  I found, interestingly, that some undergraduates could adapt to this format more easily that current graduate students, who seemed unwilling to take the leap into thinking about other topics.
The third class would be a critical thinking course that is more in depth about a single topic, allowing the students to dig very deep into an area, asking questions at each step.  I have taught the third course for many years, but, without the first two courses,  it is becoming increasingly difficult, such that last year I managed to get through only about 2/3 of the material I would typically have covered.
I realize that the alarm bells I am ringing may not be heard right now.  However, if I am seeing it accurately, this situation will limit increases in test scores, make teaching at the high school and university levels increasingly difficult, and lead to an increasing drop out rate of both students and master teachers.  I think that this lack of imagination is affecting our entire country, but it is most obvious in our young, who should be the ones reaching for their own stars.  The more high school teachers I talk to, the more convinced I am that this is accurate.  Ultimately, if not addressed in a timely manner, this loss of “imagination” will have a negative impact on the outcome of work in emergency rooms, board rooms, court rooms and legislatures, national labs and academic institutions around the country.   
