Using Action Research to Bring the Large Class Down to Size
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Particularly at the college leve, atruism exists that the professors who are most closdly involved in
the day to day process of science teaching are often unfamiliar with the corresponding educationa
research base. Many research scientists recognize that their classroom ingtruction needs
improvement and yet discover that the traditiona educationd research literature often failsto
provide insght of immediate utility. In 1986, Hustler, Cassidy, & Cuff went so far asto suggest
that nearly everyone with adirect interest in classroom teaching is disenchanted with traditiona
educational research because it appearsto beirrdlevant and impractical to the red classsoom. An
dternative paradigm that seeks to bridge the gap between research and teaching and provide a new
mode for professond practice is action research. After briefly reviewing the higtory of the action
research movement, this article summarizes severa action research studies recently conducted at
Montana State Univerdity in an introductory astronomy course. These results are not presented as
having generdizable implications but rather as examples of how to include systematic inquiry as an

integral part of the teaching process.

WHAT ISACTION RESEARCH?

An enormous amount of what condtitutes successful ingtruction gets passed informaly from
experienced faculty members to newer faculty members. Thisis because informa success and
failure stories address specific classroom situations and are expressed in the language of faculty.

Mogt faculty cannot afford the time or expense to use highly vaidated cognitive instruments,



control groups, psychometric item response analysis, or other halmarks of traditiond educationa
research to determine exactly what individua ingructiona activities are working or not working in
their classrooms. Further, when faculty discuss teaching with colleagues it isin the common
language of their professon and not in the highly specidized language of the educationd

researcher. (For example, Factor Analysis makes alot more sense to scientists when described as
an Eigenvadue problem.) Action research respects thisinforma tradition of reflective practice
(Schon, 1983) and provides aframework for faculty-led inquiry and dissemination amed
gpecificdly at enhancing the learning environment. In generd, there are Six key questions that
provide the structure of action research methods and results. These questions can be abbreviated
as what did the pupils actualy do; what were they learning; how worthwhile wasiit; what did the
teacher/researcher do; what did the teacher/researcher learn; and what will the teacher/researcher do
now? One of severd excellent resources for suggestions on how to address these questionsis

Classroom Assessment Techniques by Angelo and Cross (1993).

The term “action research” was coined in 1947 by Kurt Lewin during a problem-driven effort to
conduct sociology research aimed specifically at enacting changesin socid programs (McKernan,
1991). AsLewin saw it, therole of the researcher was both to promote and understand the process
of change and as such could not be treated as distinct from the system under study. This paradigm,
which rgjected the notion of researcher as disconnected observer, was not new to education
theorists but it did provide an added impetus to the teacher- as-researcher movement. As gpplied to
the study of education, the action research concept recognized the centra role the teacher both as
the primary agent of change in the classroom and the one best able to interpret the results. Readers

interested in tracing the rich history of action research, which goes back more than fifty years, as



well as the surrounding philosophica foundations, are urged to consult Carr and Kemmis (1986)

and Hustler, Cassidy & Cuff (1986) and references therein.

The two primary characterigtics of action research that separate it from traditiond lines of
educationa inquiry arethat it is conducted by active participants in the teaching/learning process
and that it is expressed in the language of its practitioners. Action research has been aggressvely
promoted in the K- 12 arena as providing amodel for the professiondization of teachersin which
teachers become the primary focus of their own professona development. The god isto
encourage teachers to systematicaly study the impact of making change within their own
classrooms. At the college and university leve, action research provides a mechanism for
transforming the role of faculty from that of researchers who occasiondly lecture to a perspective
that recognizes teaching as a scholarly creative activity (Boyer, 1990; Rice, 1996). The
environment and naturd language of college and universty science ingructorsis clearly not the
same as for most K- 12 teachers. Whereas teachers are likely put off by extended discussions of
experimental methodologies, control groups, sampling procedures, and data anays's, these terms
and approaches comprise the natural language of research scientists—aoften avery different

language than that used by some of our colleagues in colleges of education.

SOME ACTION RESEARCH RESULTS
Briefly summarized here are four action research studies conducted & Montana State University in
support of improving Introductory Astronomy, which has an enrollment of more than 200 non

science maor, undergraduatesin asingle lecture. These methods and results are meant to be brief



examples of how we have used action research to learn more about our classroom and positively

impact students. More detailed methods and results are available by contacting the authors.

Question #1: Can we quickly determine students pre-course knowledge without using an extensive
pre-tes? Thisisimportant for modifying the pace of ingtruction and creeting effective

collaborative working groups. The approach was to survey students to find out how they rated their
level of understanding of seven specific astronomy concepts both before and after ingtruction
(pretest/posttest strategy). The results were then matched to student performance on a2l item
mulitiple-choice test. Sample sdf-report and corresponding multiple-choice items are shown in
Figure 1. Comparing pretest to posttest gains we found: (1.) there were Satisticaly sgnificant
student gains on students' self-report of knowledge (selfyre=2.36 to selfpost=3.71 on ascale of 1to 5)
implying that the 5-level sdf-report survey is senstive enough to measure perceived gainsin
knowledge; (2.) there were significant student gains on multiple-choice items (MCpe=50% to

M Cpost=70%) implying that learning did occur; (3.) there was areasonably high correlation between
sdf-report and exam performance (rpre = .46 and rpost = .39 wherer=0 is no correlation and r=1is
perfect correlation); and (4.) males salf-report dightly higher than femdes, but demongrate no
difference in performance. This analyss suggests that salf-report gains are representative of actua
sudent gains on multiple-choice scores and that students can accurately recognize and accurately
report their knowledge levels. It gppears that, within the context of this class, two-minute sdlf-
report surveys can be substituted for conventional 20 minute pre-test exams to estimate students

initid knowledge Sate.



Question #2: Does required e-mail contact with between students and faculty improve instructor
availability ratings on facuty evauation forms? The gpproach was to award points to students for
e-mailing the ingructor twice during the semester. The students were encouraged to use the
opportunity to initiate a meaningful interaction but understood that points were awarded
irrespective of the content of the message—the ingtructor recorded in a persona journd the
perceived meaningfulness of each eectronic interaction. The ingtructor replied to al messages and,

where e-mail was not the gppropriate medium to hold the discussion, followed up with a phone call.

In the semester prior to implementing this strategy, the ingtructor received 15 e-mail messagesfrom
Sudents and received an indructor availability rating of x =1.83 (1(good) to 5 (poor)). With the
new srategy in place, the ingtructor received 157 email messages; 149 of which were judged to be
meaningful. In addition, many students, who likely would not have done so without some
encouragement, continued to e-mail the ingructor. Surprising, however, the overdl rating of
ingructor availability remained essentialy constant at 1.88. These results suggest that student
ratings of ingructor availability are not impacted by e-mall communication even though the

ingructor’ s perception was an overall increase in meaningful interactions with students.

Question #3: How do student writing skills correlate with exam performance? Studentsin this
course are required to complete three one-page writing assgnments; each graded for content,
grammar, and style. The assigned topics are not highly technical and encourage crestivity. For
example: “ Since the time of Copernicus, we have known that the Earth goes around the Sun and yet
newspapers till report the times that the Sun rises and sets, suggesting that the Sun goes around the

Earth. Isit wrong to useamodd that isinherently flaved?” Thistask isvery different than the



homework and exams, which focus much more on technical knowledge. We were interested in
how well student performance on the writing task was related to their performance on the multiple-

choice exams.

We examined the correlation between each student’ s final exam score and her/his average writing
score. A scatter plot of the datais shown in Figure 2. A corrdation analys's, easily performed on
most spreadsheet programs, yielded a correlation coefficient of r=0.50. To get a better sense of the
meaning of this number, we compared students final exams scores with their scores on chapter
tests and weekly homework. The correlation with the chapter tests was higher at 0.76, as one
would expect. Surprisingly though, the corrdation between fina exam scores and homework
scoreswas only 0.45, which is dightly lower than the corrdation with writing assgnments. The

data contradicted our initial hypothesis that, based on content smilarity, the find exam scores

would be more highly corrdated to the homework than the writing assgnments. Thissuggestsa
moreintegral connection between writing and test performance than we had anticipated—a

connection that must be recognized in any future course revisons.

Question #4: What isworking well and not working so well in implementing collaborative learning
groupsin the large lecture course? Inthefal of 1997, we made mgor course revisons to our
astronomy course. The goa was to increase student participation and attendance by incorporating
frequent small group discusson activitiesinto the lecture environment. We developed a series of
Sixteen mini-labs that students completed working in groups of four. Each activity required
between 20 and 50 minutes to complete with each student receiving the group score. Both quizzes

and examinations contained a group component.



To evauate the implementation of this innovative gpproach, we coerced ten faculty from across
campus to audio-tape exploratory focus group discussions with groups of up to 20 sudents. A
survey of 10 hours of audio-tape reveded that: (1.) students enjoy the aternation between activity
and lecture; (2.) students report learning from each other; (3.) students would prefer to have amore
detailed reading ligt than was initidly provided; (4.) the structure of the exam needed to be more
clearly defined; and (5.) sudents would like to have more specific roles and respongbilities in their
collaborative learning groups. The results of these interviews were reported to the class asawhole
and, where feasible, changes were implemented to address students' concerns. End of course
surveys indicated both that some of the students' concerns were addressed by our mid-course
corrections and that the students appreciated the process. Students informally commented that this

experience demondirated that the ingtructors cared about students' learning.

DISCUSSION

It is our thesis that the college learning environment can be subgtantialy improved by making
decisons based on data. As scientists, we have powerful andysis skills that can inform and
improve the classroom environment when directed at the issues of teaching and learning. As
demonstrated by the above examples, focused classroom investigations can provide ingghts not
available through casud observation. These ingghts can then inform curricular or ingructiona
practices towards achieving the ultimate god of improved student learning—a process called action
research. Rather than focusing on generdizability as a means of adding to the educationd literature
base, action research provides a paradigm for both documenting our efforts to improve our classes

AND communicating successes and failures to our peers thus elevating teaching to a scholarly



activity (Boyer, 1990 and Rice 1996). Moreover, by including observations of student behavior
and student attitude surveys in addition to measures of sudent achievement, we have gained
subgtantia ingght into what our students expect. Probably the most exciting aspect is that not only
isour ingruction improving, but aso sudents gppreciate having their pergpectives acknowledged
as partnersin the learning process—a partnership that carries with it both rights and

responghilities.

Findly, we live in atime when, aside from the persona desire of professors to see their sudents
learn as effectively as possible, there isincreasing externa pressure to demondirate competencein
teaching to stakeholdersin education. Action research is an approach to teaching that
smultaneoudy leads to the improvement of ingtructiona practices (Angelo, 1991) and the cregtion
of products that comprise ateaching portfolio to be used by faculty and adminidration as tangible
evidence of teaching success. As colleges and universities are beginning to place a more emphasis
on effective teaching, action research methods and results provide a recognized structure for

demondtrating reflective practice.
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