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A Comparative Study of Student’s Approaches to
Learning Held by Honors and Non-Honors Students
In Introductory Biology

Adrian Bennett

The University of Arizona

Problem of Interest

The problem of interest for this investigative study was to examine the approach to
learning students take when enrolled in an introductory biology class at the University of
Arizona. In particular, a comparison was drawn between students taking the introductory class
who were enrolled in the university’s Honors College and students who were not. The study
sought to identify each student’s approach to learning. A student’s approach to learning is
defined as the student’s perception of a particular task and their method of learning that task
(Marton & Saljo a & b) and has become a useful way of researching how students study and
learn class material in postsecondary educational systems, due largely to the shift from K-12

learning environments and instructor-created learning tasks (Doyle).

A student’s approach to learning for the purpose of this study has been defined as having
two polar opposites, a deep approach and a surface approach. Each student’s approach to
learning category is then composed of the dimensions of motive and strategy. A general
description of a student with a deep approach to learning is someone whose “goal [is] to
understand, [to have an] enthusiastic interaction with content, relating new ideas to previous

knowledge, relating evidence to conclusions, examining the logic of the argument” (Rowe). For



a student that has a deep approach to learning, their motive is said to be of “intrinsic interest”
while their strategy is said to be to “maximize meaning” of the presented material (Biggs et al.).
A general description of a student with the surface approach to learning is someone whose “goal
[is] to complete task requirements, treating task as an external burden, unreflectiveness about
purposes or strategies, focus on discrete elements without integration, failure to distinguish
principles from examples, memorizing information for assessments” (Rowe) For a student that
has a surface approach to learning, their motive is said to be of “fear of failure” while their

strategy is said to be to “narrow target, rote learn” of the presented material (Biggs et al.).

The research question asked by this study is what are the approaches to learning taken by
students enrolled in a university introductory course in biology and then to compare the results of

honors students to those results of non-honors students.

Method

The introductory biology class used in this study was the course “Introductory Biology I”
or “MCB 181R” offered by the Molecular and Cellular Biology Department of the College of
Science at the University of Arizona. MCB 181 is the most introductory biology class offered at

the University of Arizona and serves as a required prerequisite for most science degrees.

The MCB 181 class is a three unit course that either meets every Monday, Wednesday,
Friday for 50 minutes or every Tuesday and Thursday for 75 minutes. The class size is typically
200-300 students in one lecture room with stadium style-seating. The class meets weekly for a

fifteen-week semester and covers “the principles of structure and function of living things at the



molecular, cellular and organismic levels of organization. Topics included in the course are:
introduction to the scientific process, chemistry of cells, organization of cells, metabolism,
patterns of cell division, patterns of inheritance, nucleic acids, evolution, natural selection,
reproduction and biotechnology” (Pimentel). Grades offered by the course are determined by 3

or 4 one hour exams, periodic online quizzes and a mandatory two-hour final exam.

The MCB 181 course is offered as an honors course for an additional one unit of credit
and an additional hour of class time during the week. The additional hour of class meets at a
separate time and at a separate place from the main lecture. The class size is drastically reduced,
ranging from only 20 to 30 students. The additional hour of class content varies from teacher to
teacher but usually involves extra assignments that explore various subjects in more depth than a

regular lecture.

It was not a specific goal of this study to distinguish those honors students who were
taking the honors section of the MCB 181 course from students merely enrolled in the honors
college, but rather just to compare honors students in general to non-honors students while
enrolled in the same course. However, students enrolled in the Honors College will often enroll
in the honors section of MCB 181. Also, students not enrolled in the Honors College are

allowed to enroll in any honors section of the class by simply asking the instructor.

After an insufficient number of participants from students that were enrolled in the
Honors College but not enrolled in the honors section of MCB 181, the study was forced to
survey honors sections of MCB 181. This meant that all honors students surveyed were enrolled
in the honors section of the course. However, not all students surveyed in the honors section of

the course were students enrolled in the Honors College.



All participants of the study were surveyed using the revised two-factor Study Process
Questionnaire (R-SPQ-2F) written by John Biggs, David Kember and Doris Y.P. Leung and
published in the 2001 “British Journal of Educational Psychology” (Biggs et al.). The R-SPQ-2F
was specifically chosen for its aspiration to produce a questionnaire that successfully evaluates

the learning approaches of students at the university level.

The R-SPQ-2F is a self-reporting questionnaire that contains a total of 20 items that
inquires about the student’s study habits and attitudes. For each item, the student is presented
with a statement describing the student’s practices and feelings on studying. The student then
answers each question by choosing whether the statement is either “rarely true, sometimes true,
true half of the time, frequently true, or almost always true.” These choices are assigned a value
(i.e. rarely true equaling one and almost always true equaling five) and these values are
accumulated from certain question whose content had made it an indicator for either a deep or

surface approach.

The questionnaire is two-factored meaning that the student is evaluated on both a deep
and surface approach to learning based on each approach’s motives and strategies. Each student
then will have two scores based on the questionnaire. One score will be the student’s level of
surface approach, while the other will be the student’s level of deep approach. For the surface
approach score, a high score would mean a high level of surface motives and strategies for the
student, while a low score would indicate a low level of surface motives and strategies and thus
be the most desirable. For the deep approach score, a high score would mean a high level of
deep motives and strategies for the student, while a low score would indicate a low level of deep

motives and strategies and thus a high deep score would be desirable.



In this way, a simple addition of response scores would not yield any useful information
since a student could obtain a high response score in both a question designed to identify a deep
approach and to identify a surface approach, although only a high response score in the deep
approach category is desired. Rather, an aggregate score of all the questions designed to identify
either approach is required. Due to this two-factored nature of the questionnaire, it impossible to
resolve the two learning approach scores into a single number without the data losing all

function. Because of this, all students receive two learning approach scores.

Whether or not an item is designed to identify a particular approach with a high
response value is based entirely on the content of the question and intent of the question’s author.
These questions, designed to assess a specific approach’s motive or strategy, are then cycled to

increase reliability (Biggs).

Changes to the RSPQ from the original SPQ, both written by John Biggs, include the
significant revising and reduction of items. The language of the questionnaire was revised to
make it more understandable and accessible to students (Biggs et al). Also, the questionnaire
was reduced from 43 items to 20 items to give the instrument a higher reliability and intrinsically
making the questionnaire faster and easier to use (Biggs et al.). The RSPQ has 20 items, “two
deep and surface factors each with 10 items. Within each of these two factors it was possible to
distinguish strategy and motive subscales. Each of the subscales consisted of five items” (Biggs

etal.).

The most noticeable change of the RSPQ from the original SPQ is the deletion of an
achieving approach and subsequent motives and strategies. It was determined that the SPQ

could not ascertain the level of an achieving approach. “Whereas deep and surface strategies



describe the way students engage the task itself, the achieving strategy refers to how the student
organizes when and where the task will be engaged, and for how long” (Biggs et al.).
Furthermore, depending on the teaching condition and the subject of interest, the achieving
motives and strategies were mistakenly associated with either a deep or surface approach.
Ultimately the SPQ was found to perform best as a two-factor model, evaluating only deep and

surface approaches (Kember and Leung 1998).

In addition to the RSPQ, all surveyed students were asked “What was the best way to do
well on a test?” The student then ranked three choices on what was the best way to do well on a
test for that class. The three choices were: to memorize class material, to gain an understanding
of the class material or determine what class material will most likely be asked on an exam and
to only study that. The aim of this question was to ascertain what approach to learning the

student valued as being a successful approach for the specific class the student was enrolled in.

Results

The RSPQ was given to 242 students enrolled in the MCB 181 course to determine their
approaches to learning. There were 223 students who participated in the survey that were not
enrolled in the university’s Honors College. Only 19 students who participated were enrolled in
the Honors College, this number was reached by surveying three separate honors sections of the
MCB 181 course. The majority of students surveyed were female in both honors and non-honors
sections of the class. Also, roughly half of the students surveyed had a freshman class standing.

A more detailed look at the student survey population can be seen in Table 1.



Table 1. Student Population Based on Gender and Class Standing

All Male Female Freshman Sophomore Junior Senior

Number of Honors
Students (%) 19 (.078) 5 (.021) 14 (.058) 11 (.045) 5(.021) 2 (.008) 1 (.004)
Number of Non- 223 (.921) 73(.302) 150(.620) 109 (.450) 72 (.297) 30 (.124) 12 (.050)
Honors Students (%) ' : - . _ _ .
Number of Total

Students (%) 242 (999)  78(.323) 164(678) 120(495)  77(318)  32(132) 13 (.054)

There was a great disparity in the amount of data from honors students compared to the
amount from non-honors students. To compensate for this, all data appears as either a
percentage or an average. These averages and percentages will be based either on the entire
population surveyed or a subsection of the whole. In any case, these calculations will be noted.
Also, in attempt to make the approach to learning scores more understandable to the reader, the
scores have been ranged and given a label. These labels categorize the approach to learning
scores from 10-20 being a “Low” approach score subsequently to 41-50 being a “High” approach

Score.

The surveyed population’s learning approach scores were evaluated for both students that
were enrolled in the university Honors College and those students who were not. Recall that
each student’s survey score assessed both their surface approach learning and their deep
approach to learning. A high score for a surface approach to learning means that the student’s
motives and strategies indicate that the student is only performing the bare minimum needed and
iS thus not desired. A high score for a deep approach to learning means that the student’s

motives and strategies indicate that the student is performing to gain a deep understanding of the



subject and is thus desired. The optimal goal then is to have a minimal surface approach score
and a maximum deep approach score. Respectively, the least desirable scenario would be a

student having a high surface approach score with a low deep approach score.

As shown in Figure 1 the majority of both honors and non-honors students reported
having a surface approach score between 20 and 30, placing them in the “Medium Low” surface
approach category. An interesting note is that roughly 5.3% of honors students reported a
“High” surface approach score compared to the .9% of non students in the same category. For
both Figure 1 and Figure 2, the percentages were given for both subsections (honors versus non-

honors), as well as the percentage for the entire population surveyed.

Figure 1. Histogram of surface approach score percentages for honors compared to non-honors students. Actual
percentages are written above their correlating column.
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Figure 2 shows that the majority of non-honors students reported having a “Medium
Low” deep approach to learning score while the majority of honors students reported having a
“Medium High” score for the same category. With little differences between honors and non-

honors students in either “Low” or “High” scores for the deep approach to learning category.

Figure 2. Histogram of deep approach score percentages for honors students compared to non-honors students. Actual
percentages are written above their correlating column.
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When the students reported on what they thought to be the best method to be successful
in the class, both honors students and non-honors student overwhelming valued the method of

“Gaining an Understanding of the Material.” Roughly 68% of honors students and 69% of non-



honors students reported in favor of gaining an understanding of class material. This method

was most closely aligned with the deep approach to learning. The other methods to succeed in

the class included “Memorizing Material” (a surface approach) and “Determine and Study

Material Most Likely Tested” (an achieving approach). Figure 3 illustrates these reported

values. The percentages in Figure 3 were based on the percent of each subsection. This means

that the percentage for any given approach value was taken from that specific population.

Figure 3. Percentages of student values for honors and non-honors students. Actual percentages are
written above their correlating column.
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Each student’s approach to learning score was assessed for both the deep and surface
approaches to learning. Depending on the student’s enrollment at the university’s Honors
College, their score was placed in the appropriate subsection and averaged based on that
subsection’s total population. The result was that for the honors student subsection, the average
deep approach score was 30.32 with the average surface approach score being 27.89. For non-
honors students, the average deep approach score was 29.7 with the surface approach score being

24.93. Figure 4 illustrates these findings.

Figure 4. The average scores for each approach to learning for either honors or non-honors students.
Averages were calculated using each student type's population size. Actual averaged scores are
written above their correlating column.
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Lastly, the student’s approaches to learning score was assessed for honors and non-
honors students taking the honors section. This assessment of the student’s scores is almost
exactly the same; the sole difference is that the entire population is composed of students

attending the honors section of the course. Within that population, the student’s approaches to



learning were evaluated and averaged based on the student’s honors status. For honors students,
the average deep approach score was 30.32 with the average surface approach score being 27.89.
For non-honors students, the average deep approach score was 32 with the average surface

approach score being 27.11. Figure 5 illustrates these results.

Figure 5. The average scores for each approach to learning for either honors or non-honors students
that attended the honors section. Actual averaged scores are written above their correlating column.
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Discussion

The goal of this study was to assess the approach to learning taken by both honors and

non-honors students enrolled in the MCB 181 course at the University of Arizona. While



successful in its aim, the information’s validity is tainted by the fact that near-insufficient data
was collected for the honors population of students. Out of the 242 survey participants, only 19
or roughly 8% were reported as being in the honors college. A higher percentage of honors
students is first and foremost the most needed change for the study to be improved and the

results be made more valid.

The study sought to determine a student’s approach to learning by evaluating their self-
assessment based on a survey questionnaire. While ultimately each student’s answers were
evaluated and given scores based on either a deep or surface approach to learning, this
measurement should not be used to categorize a student.

“It is therefore quite inappropriate to categorise students as ‘surface’ or ‘deep’ learners on
the basis of SPQ responses, as if an approach score measured a stable trait

of the individual. SPQ responses are a function of both individual characteristics and

the teaching context. Both teacher and student are jointly responsible for the outcome,

the teacher for structuring the enabling conditions, the learner for engaging them.

Thus, an approach to learning describes the nature of the relationship between student,

context, and task“(Biggs et al.).

Furthermore, it is inappropriate to assign the labels of “right” or “wrong” when evaluating either
surface or deep approaches to learning. The only label that should be applied is “desirable.”
This is due to the intrinsic nature between student learning and student understanding. So while
neither deep or surface approaches to learning are “right” or “wrong,” only a deep approach to

learning is “desirable” when the goal is for the student to understand the material.

In addition to reporting how they approached learning, all surveyed students were asked
“What was the best way to do well on a test?”” The student then ranked three choices what was

the best way to do well on a test for that class. The three choices were: to memorize class



material, to gain an understanding of the class material, or to determine what class material will
most likely be asked on an exam and to only study that. These values were aligned with a
specific learning approach, respectively the surface approach, the deep approach and the
achieving approach. Even though the RSPQ does not assess an achieving approach, the students
were asked whether or not they valued this approach. This was done in order to better assess the

values of the students regardless of whether the approach could be measured.

The goal of this was to determine what approach to learning the student valued as being

successful for the class regardless of the approach to learning the student actually performed.

A generic way of describing ‘what the student does’ is precisely in terms of their
ongoing approaches to learning. There are many possible interactions between student
perceptions and teaching demands here. A student who typically picks out likely items
for assessment and rote learns them, finds that strategy won’t work under portfolio
assessment, so goes deep. Another student, who normally interacts deeply, may decide
to go surface in a module that is overloaded with content and assessed by a poorly
constructed MCQ. Indeed the generic aim of good teaching is precisely to encourage
students to adopt a deep approach and to discourage the use of a surface approach
(Biggs, 1999).

In this manner, the course’s pressure for the student to adopt a particular approach to learning
can be determined. The theory being, that if the class does not select for deep approach to

learning, there will be no aspiration to perform as such.

Roughly 70% of both honors students and non-honors students reported that the best
method for doing well on an exam was to gain an understanding of the class material. This is a
very positive result. A majority of students feel that the best way to succeed in their section

MCB 181 is by understanding the course material, a deep approach to learning. While the



student’s value of an approach to learning is independent of their actual approach to learning, as
already mentioned, the student’s perception of how to succeed in a class can alter his or her
approach to learning. Thus if the students perceive that the best way to succeed is by a deep
approach to learning, that perception advantageously selects the deep approach above all other

approaches.

The average scores of student approaches to learning showed that honors students on
average obtained a higher deep approach score when compared to non-honors students. This
result was expected since, by the university’s Honor College’s own claim, an honors course is
“qualitatively different from that encountered in most undergraduate courses in that it involves
an intense, student-centered, active learning process . . . the experience is more exploratory,
experimental, and open-ended than the usual classroom experience” (Honors College).
However, the more surprising find was that the non-honors surface approach score was lower
when compared to honors students. This result means that while honors students exhibit higher
traits of a deep approach to learning, they also exhibit higher traits associated with a surface

approach to learning.

The most surprising results came from analyzing the student approaches to learning for
both honors and non-honors students enrolled in the honors section. Initially, it was not the
desire of the study to separate non-honors students taking the honors section of the course from
non-honors students. Nor was it the desire of this study to only survey honors students enrolled
in the honors section of the course. It was the desire of the study to examine approaches to
learning from both honors students enrolled in the honors section and honors students not

enrolled in the honors section and compare those scores to non-honors students. However, no



student reported being enrolled in the honors college but not enrolled in the honors section of the

course.

Nevertheless, surveying the specific honors sections to obtain an honors student
population made this data available. It is important to note that that all honors data came from
individuals enrolled in the honors sections of MCB 181. However, not all students enrolled in
the honors section of MCB 181 were enrolled in the Honors College, which is why this subset of
data is possible. While priority comes to honors students, non-honors students can take any

honors section with the permission of the instructor.

Non-honors students in the honors sections of MCB 181 on average obtained a higher
deep approach score when compared to honors students. Also, non-honors students in the honors
sections of MCB 181 on average obtained a lower score when compared to honors students.
With a relatively high deep approach score and a relatively low surface approach score, the non-
honors students in the honors section of the course have obtain the most desirable situation
available. This means that this population subsection demonstrates an approach to learning that
maximizes deep approach strategies and motives while minimizing surface approach strategies

and motives.

The result that non-honors students enrolled in an honors section of the course yielding
the most desirable results does not come as a shock when reflecting on the data. While the
motivations of any particular honors student can never be known, it is a fact that enrollment in an
honors course contributes to the honors student’s required number of units to graduate with
honors. A non-honors student enrolled in an honors section is not bound by preceding

stipulation. So it is a reasonable assumption that a non-honors student in the honors section of



the course is enrolled solely to gain deeper understanding and interaction of the course material.

These motivations and strategies are inherently aligned with the deep approach to learning.

However, it is important to note that again small population size does detrimentally affect
the validity of this finding. The actual number of non-honors students attending the honors
section was roughly 32% of the honors section and roughly 4% of the total population of
participants. So while this data is positive, it definitely needs further study with higher numbers

to merit significance.

Conclusion

In conclusion, this exploratory study evaluated the approaches to learning held by
students enrolled in the University of Arizona’s MCB 181 course “Introductory biology”. It was
determined that honors students did in fact exemplify higher traits of a deep approach to learning
when compared to their non-honors counterparts. It was also shown that while honors students
held a higher level of a deep approach to learning, honors students also exemplified a higher
degree of the surface approach to learning. However, the same was not true when honors
students were compared to only the non-honors students enrolled in the same honors section of
the course. In this instance, non-honors students scored a higher level of the deep approach to

learning while simultaneously scoring a lower level of the surface approach to learning.
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