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righam Young University–Hawaii (BYU–
Hawaii) has students from over 70 coun-
tries attending classes. One of BYU–Ha-

waii’s current aims is to increase the effective-
ness of course instruction and help students 
take more responsibility for their own learning 
as they look to increase distance education of-
ferings to students in different countries.

Biology 100 was one of the first classes to be 
changed to help meet this aim. Biology 100 is a 
survey course that gives freshman-level students 
an introduction to the field of biology. Tradi-
tionally this course “skimmed” a wide breadth 
of topics, a common type of general education 
course taught in universities today. Many uni-
versity courses center instruction on topics 
rather than tasks without requiring students to 
apply the information they learn to new situa-
tions. The passive lecture approach, while com-
mon (Ediger, 2001; Lammers, 2002), requires 
less responsibility from students for their own 
learning than other more constructivist ap-
proaches to learning (Brauner, Carey, Henriks-
son, Sunnerhagen & Ehrenborg, 2007; Harland, 
2003). Standard assessment methods such as 
multiple-choice tests that are commonly used in 
college classrooms are often used only as a way 
to encourage absorption and recall rather than 
application. Too often, students learn a little bit 
about each concept and then remember that lit-
tle bit for the test without applying it (Butler & 

Roediger, 2007; Reid, Duvall, & Evans, 2007). 
Concepts in these types of general education 
classes are not easily transferred because stu-
dents have little chance to apply them to new 
situations (Minderhout & Loertscher, 2007, p. 
178; Specht & Sandlin, 1991). 

Task-Centered, Peer-Interactive 
Instruction

Dr. M. David Merrill, advisor to the Cen-
ter for the Improvement of Teaching and Out-
reach (CITO) at BYU–Hawaii, recommended 
a combination of instruc-
tional strategies including 
task-centered instruction, 
effective peer-interaction, 
and online delivery as 
the best approach to help 
BYU–Hawaii meet its 
aims. Many new instruc-
tional theories advocate 
centering instruction on a 
set of real-world, authen-
tic tasks (Lebow & Wager, 
1994; Merrill, 2002a, 2002b; Reigeluth, 1999; 
Van Merrienboer & Kirschner, 2007). An au-
thentic task involves real-world application 
of knowledge to complete it and often applies 
knowledge from more than one subject area. 
Many task-centered instructional models ad-
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vocate involving learners in a progression of 
real-world tasks (Merrill, 2002a, 2002b, 2007; 
Van Merrienboer & Kirschner, 2007). Reigelu-
th’s elaboration theory explains that the first task 
in a progression should be the simplest form of 
a task that a professional in the field would actu-
ally do, and subsequent tasks should increase in 
complexity (1999, p. 442). Learners should fol-
low such a progression of easy to difficult tasks 
in each subject area (Merrill, 2002a, 2002b, 2007; 
Van Merrienboer & Kirschner, 2007).  

Centering instruction on a set of tasks allows 
learners to form mental models; holistic repre-
sentations of parts, relationships, conditions, ac-
tions and consequences of a complete task (Mer-
rill, 2007; Merrill & Gilbert, 2008, p. 4). 

Merrill and Gilbert (2008) explain that 
peer-interaction is most effective in the context 
of solving or completing real tasks. They suggest 
that an effective peer-interaction sequence is to 
first demonstrate how to complete a task to be 
learned and then direct peers to solve a similar 
problem in their group. Peer-interaction is also 
effective when learners are provided with some 
scaffolding to guide their activities (Van Mer-
rienboer & Kirschner, 2007). 

Because BYU–Hawaii wants to increase 
their distance education offerings, many of these 
peer-interactions need to occur online. 

Some have questioned whether it is possible 
to implement peer-interaction and task-centered 
instructional strategies within a traditional uni-

versity general education class. Our experience 
with Biology 100 suggests that implementing this 
instructional strategy is possible, but several ad-
aptations were made, mainly due to constraints 
in the higher education setting of the class.

Biology 100: the redesign
The instructional designers decided to have 

Dr. David Bybee, the course instructor, choose 
topic areas for the course as well as specific tasks 
that students would do in the course. This choice 
was made because of his expertise in the biol-
ogy domain. Dr. Bybee chose topics that could 
be removed from the existing biology course and 
those that were essential for students to form a 
foundation in biology. In this process he had to 
strike a careful balance, taking into account de-
partmental mandates (which require a certain 
breadth of topics), while still allowing students 
sufficient time to engage in a progression of tasks 
in a subject area as prescribed by task-centered in-
structional models (Merrill, 2002a, 2002b, 2007; 
Van Merrienboer & Kirschner, 2007). Dr. Bybee 
chose six topic areas in which to assign tasks for 
Biology 100: The process of science, Chemistry, 
Cells, Genetics, Evolution, and Ecology. 

After selecting these subject areas, Dr. By-
bee began to search online for at least three tasks 
that would allow students to gain sufficient un-
derstanding of each subject area. Van Merrien-
boer and Kirschner (2007) advocate choosing 
whole-tasks, or tasks that require learners to ap-

Figure 1: A task-centered instructional strategy.
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ply many of the component skills that would be 
required for real-life task performance. 

Dr. Bybee was instructed to choose complex, 
authentic tasks that would require students to 
gain a sufficient knowledge of the subject area in 
order to complete the task. He looked for tasks 
that would allow students to engage with bio-
logical problems and think deeply on the subject 
area. Because he had several years’ experience 
teaching general biology, he was able to identify 
tasks that he felt would best match his students’ 
ability levels, or that would be easily modifiable 
to do so. Easy access to tasks and solutions was 
also a major factor in task selection because there 
was limited time to prepare Biology 100 for deliv-
ery. Because Biology 100 had to be taught within 
the context of a semester schedule and a certain 
breadth of topics were required, Dr. Bybee had to 
select tasks that would require students to use as 
much supportive and procedural information as 
possible to solve them, yet still allow for comple-
tion within the allotted time frame. 

Dr. Bybee found tasks from a variety of 
sources including open educational resources on 
the Internet. In many cases, these tasks included 
supplemental information about classroom man-
agement and useful discussion questions were 
embedded into them. 

Successful completion of the tasks in Biology 
100 require students to understand certain biol-
ogy concepts and definitions. This supportive 
and procedural information (Van Merrienboer 
& Kirschner, 2007) was provided to students in a 
variety of formats, including selected pages from 
their textbook, classroom presentations, and 
carefully prepared online tutorials. Following 
Merrill’s pebble-in-a-pond model for instruc-
tional design (2002b), the knowledge and skills 

required to complete each task were identified 
by Dr. Bybee who then decided how that infor-
mation could be presented and demonstrated 
to students. 

The knowledge for the chosen tasks could 
usually be found in the course textbook, but 
because of the interdisciplinary nature of some 
tasks, supplemental online tutorials were also 
required. Dr. Bybee designed in-class presen-
tations that demonstrated how to apply to the 
tasks the knowledge gained in readings and 
tutorials. Task-centered models of instruction 
advocate choosing a progression of tasks that 
all require the same core knowledge and skills 
to complete but also vary in the same ways that 
tasks vary in the real world (Merrill, 2002b, 
2007; Van Merrienboer & Kirschner, 2007). In 

Figure 2: Effective peer-interaction.

Figure 3: The Biology 100 course online.
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Biology 100, some task progressions in a subject 
area required the same basic knowledge to com-
plete and some required different knowledge. 

Pre-Class Activities
All of the reading assignments in Biology 

100 were selected to help students complete the 
course tasks. Before class, students were to first 
read the task and then read the textbook and 
any supplemental tutorials for the task. Merrill 
(2007 p. 18) suggests introducing learners to a 
task as the first activity in a module of instruc-
tion. In the Ecology section of the class, students 
completed a case study found at sciencecases.org 
that described trophic interactions in an isolat-
ed environment (Fortier, 2002). The questions 
posed about the interactions required students 
to apply extensive knowledge within the subject 
of ecology. One such question was, “What as-
sumptions are made regarding the measurement 
of growth rates in balsam fir? Regarding the 
long-term impact of moose herbivory on bal-
sam fir, [do] these assumptions seem warranted 
(Fortier, 2002)?” The case study and questions 
made up the first task that students completed in 
the ecology section. The online class was set up 
so that students first read this task to give them 
a context for the information that would follow, 
then they read 22 pages of their textbook that 

were selected because of their relevance to the 
case study. This sequence of instructional activi-
ties was selected to support active reading that 
encouraged students to look for clues that would 
help them understand the task. In this case, stu-
dents looked for clues about growth rates and 
moose herbivory, etc. that helped them to begin 
to complete the task by answering the case study 
questions before they came to class. 

In-Class Activities
In contrast to problem-based learning, task-

centered instructional models advocate dem-
onstrating how a task is to be completed and 
then decreasing the amount of support given to 
learners as they complete subsequent tasks in a 
progression (Merrill, 2002b, 2007; Van Merrien-
boer & Kirschner, 2007). In each of the Biology 
100 class sessions, the instructor demonstrated 
to students how the information they read could 
be applied to the first task, which they had pre-
viously read, and then showed students how to 
complete the task. Then the instructor presented 
a second task, but scaffolded students by dem-
onstrating a partial solution to the task and ex-
plaining how information read in the textbook 
and elsewhere could be applied to complete it. 

The second task in the Genetics section was a 
case study called Desiree’s Baby (Schnieder, 2003). 

Figure 4: A chart to help students understand differences between this class and more traditional classes. 
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In Desiree’s Baby, students read a tragic story 
about a 17th century woman whose baby showed 
signs of mixed race in skin color. Her racist hus-
band required her to leave. Heartbroken, Desiree 
took her own life and her baby’s. In the context 
of the story, students did activities and responded 
to questions that required them to apply genet-
ics knowledge by discussing their knowledge of 
inheritance patterns. One such activity asked stu-
dents to learn the genotypes of the story charac-
ters: “Use...the information provided in the short 
story to develop possible genotypes for each of 
the following characters: Monsieur and Madame 
Aubigny, Armand Aubigny, Desiree’s mother and 
father, Desiree, and Desiree’s baby (Schnieder, 
2003).” Desiree’s Baby was not sanitized of other 
topics such as racism and 1800’s culture but this 
was one of the reasons that it was so interesting 
to students. They used their knowledge about ge-
netics, previously learned from the textbook and 
the first genetics task, to answer some of the ques-
tions in Desiree’s Baby.

After-Class Activities
After each class, students worked on a third 

task with little guidance. Most of these tasks were 
real-world problems or cases that students had to 
solve individually and then in groups. Students 
were introduced to the task by reading it online 
and then answering questions that required ap-
plication of knowledge and skills in the subject 
area. In the Genetics section of the class, students 
worked on a case study about people with blue pig-
mentation in their skin (Leander & Husky, 2008). 
Their homework was to determine possible causes 
of this skin pigmentation and how to test for these 

causes, learn whether this blue pigmentation is 
a heritable trait and, if so, how the inheritance 
pattern may be found on family trees. 

Following Merrill and Gilbert’s (2008) 
suggested peer-interaction strategy, students 
posted individual answers to questions that the 
homework posed online and then compared 
their answers to those in their group of three to 
four people. Then, as a group, they negotiated a 
final response to submit to their instructor on 
an online discussion board. Because this task 
was complex, to form a solution students had 
to draw on their experience with Desiree’s Baby 
and the first genetics task that they read to ana-
lyze the skin pigmentation problem. 

Merrill (2007, p. 18) advocates the presen-
tation of additional component knowledge and 
skills as new tasks in a progression are intro-
duced. Because of class time limitations, this was 
not possible in Biology 100, so students usually 
applied previous knowledge and skills (learned 
from the first and second tasks) to the third task 
in a progression. They identified similarities 
and differences in these tasks as they compared 
them to one another. In Biology 100, individual 
students and groups gave a variety of solutions 
to the task about people with blue pigmentation. 
Most students hypothesized that the level of ox-
ygen in the red blood cells was low for varying 
reasons, mainly genetics. Other responses spec-
ulated about the introduction of foreign drugs 
into the body or suggested environmental and 
lifestyle circumstances as factors. 

All student group solutions included a fam-
ily tree that described the family in question 
and listed their traits in a genetic chart. 

Figure 5: A group final solution about the skin pigmentation problem on the group discussion board.
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Other unit tasks were similar to this one. 
Students read a task in the subject area, and 
then read only the pages in their textbook that 
were pertinent to this task. Then students came 
to class and learned how the information they 
read could be used to complete the task. Next, 
students were presented with a second problem 
and asked to solve it in class group discussions. 
For homework, students posted their individual 
response to a third task online, then discussed 
each other’s responses in groups and decided on 
a final group response to post to the instructor. 

All of the class work was centered on the 
tasks originally chosen by Dr. Bybee as pre-
scribed in task-centered instructional strategies 
(Merrill, 2002a, 2002b, 2007; Van Merrienboer 
& Kirschner, 2007).

Assessment Design
Key decisions were made at the beginning 

of the Biology 100 project to align assessment 
activities with the type of student learning that 
a task-centered environment fostered. Because 
task performance is the focus of a task-centered 

instructional model (Merrill, 2002a, 2007; Mer-
rill & Gilbert, 2008), performance on biology 
tasks (as measured using responses to the tasks) 
was also the most important factor in a student’s 
grade in Biology 100. Task performance assess-
ment was broken down using a rubric to allow 
consistent grading by the class instructor. A 
student’s individual posts and group responses 
(task performance) were graded based on how 
well they demonstrated knowledge of the subject 
area to the task, how thoroughly they outlined 
the subject area, how well the evidence from 
the task was used to complete it, how well items 
read in the textbook and experiences in the class 
were applied, and grammatical correctness. The 
instructor reviewed and graded individual and 
group responses to tasks using these criteria. 

A much smaller portion of the course as-
sessment was based upon students’ self-report of 
how well they prepared for each task. In order to 
effectively complete tasks, students first needed 
to have a grasp of the subject area, and one of the 
secondary goals of this course redesign was to 
increase student responsibility. Finally, because 

Figure 6:T he process that students went through each week to interact with problems and peers.
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student group work in a large class is very dif-
ficult to assess from a single teacher’s perspec-
tive, the smallest portion of a student’s grade was 
based on other group members’ rankings of how 
well individual’s contributed to the group work 
during each task. 

Current Status of Biology 100
Biology 100 has gone through one iteration 

of formative evaluation conducted at BYU–Ha-
waii with 89 students in two classes, and a sec-
ond class was offered in the 2009 spring semester. 
An evaluation that included classroom observa-
tion, instructor observations, a class survey, and 

online discussion observations was conducted 
during the first semester in summer 2008. Sev-
eral classroom observations suggest that over-
all, students actively participated in group dis-
cussions about the tasks. Dr. Bybee observed 
that in some online task solutions, students 
made conclusions that were similar to some of 
his more experienced biology students. 

The observations and survey findings indi-
cated that some revision to the course was war-
ranted, but in general, students were excited 
and motivated in Biology 100. They especially 
enjoyed being able to apply information to 
complete relevant tasks and take more respon-

Figure 7: Selected student survey results.
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sibility for their own learning. Most 
(76%) students preferred this method 
of teaching to other general education 
teaching methods to which they had 
previously been exposed. 

The class survey also asked stu-
dents how Biology 100 could be im-
proved. Their answers fell into four 
main categories: 1) improve the tim-
ing of grading and feedback to make 
it more prompt, 2) improve the or-
ganization in the course so that stu-
dents understand class expectations, 
3) remove the peer-ranking elements 
of the course, and 4) mandate in-class 
attendance. Students also responded 
to a survey question asking what ele-
ments of the class that they especially 
liked and answers fell into four main 
categories: 1) problems that allow stu-
dents to apply information to a unique 
situation, 2) the lack of exams, 3) the 
instructor’s presentations, and 4) in-
class and online group work.

Biology 100 has been improved in 
response to some of the survey items 
including improvements to grading, 
feedback, and course organization. 
During the first iteration of the class, 
many of the expectations and grad-
ing strategies had just been decided 
and Dr. Bybee was less familiar with 
task-centered instructional models. 
This was the cause of delayed grading 
and feedback as well as unclear class 
expectations. Many of these issues 
were eliminated in the spring 2009 se-
mester because Dr. Bybee had gained 
more experience teaching with a task-
centered instructional strategy. Op-
tional attendance and peer-ranking 
are still part of the class because these 
elements aim to give students more 
responsibility for their learning. 

During the spring 2009 semester, 
Dr. Bybee indicated that he was not 
satisfied with some of the tasks that 
he originally chose for the class be-
cause they were not complex enough 
to deeply engage students in the sub-
ject area. In these cases, student’s in-
dividual solutions to the tasks often 
matched each other and group nego-
tiation was too simple. These tasks are 
being modified to increase their com-
plexity or replaced with tasks that will 
require more engagement in the sub-

ject area. Because the first iteration of 
the course was taught during a com-
pressed summer semester, the amount 
of course material was not sufficient 
for a full spring semester. Dr. Bybee 
has continued to make course adjust-
ments to fill in these gaps. 
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