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I became a faculty member at BYU-Idaho in 2001. This 
was the year of the formal transition of Ricks College to 
BYU-Idaho. I can honestly state at the time of my initial 
employment that making a chemistry course available in 
an online format was one of the furthest considerations 
from my mind, especially one involving teach-one-another 
activities. Over these last 17 years, this institution has 
evolved as a CES institution of higher education. As a 
result of BYU-I’s prophetic direction, the academic focus 
at BYU-Idaho produced the three imperatives: raise the 
quality, reach more students, and lower relative costs. The 
university quickly realized that a logical way to easily 
address the last two imperatives was producing course 
offerings available online.

Departments and colleges across campus explored this 
avenue and many developed online course offerings. As 
everybody is aware, the online initiative at BYU-Idaho 
is significant (both in terms of course and program 
offerings). The Chemistry Department decided to 
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contribute in the area of online course offerings. The first 
chemistry courses to be available online were CHEM 101 
and CHEM 101L (“L” indicates a laboratory type course). 
These courses were both developed and redeveloped in 
a hope to have acceptable alternatives to the face-to-face 
offerings. Even though not as successful by essentially 
all metrics as the face-to-face courses, the department 
observed enough success to move forward with an online 
offering for CHEM 105.

A few years ago, the department designed an online 
CHEM 105 course and offered it for a few semesters. In 
my opinion, the course was well-designed and similar 
to other traditional online course offerings. The results 
were not good. Attrition was extremely high, assessments 
scores were low, and student evaluations were poor 
when compared to face-to-face. A department decision 
was made to go back to the drawing board. As a faculty 
member in the department, I decided to experiment by 
designing an online course which reflected, to a significant 
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extent, a face-to-face course relying heavily on teach-one-
another activities.

I perceived a need to actively engage students in the 
learning and teaching process. I felt that this would need 
to venture beyond a traditional discussion board type of 
experience which we had previously determined to be 
ineffective with the online CHEM 105 course. I felt that 
a better approach would be to recreate the teach-one-
another activities I used extensively in my face-to-face 
classes. I wanted to harness the best face-to-face practices 
for an online course. A couple of pertinent questions 
quickly surfaced. Would this even be possible considering 
the current model of online course offerings? Are there 
available resources which would allow such a creation? 

Several requirements were identified for transitioning a 
face-to-face course focused on teach-one-another activities 
to an online/virtual environment. 

• It must be synchronous. The teach-one-another 

activities (called guided inquiry activities in 

my classrooms) had to be administered in a 

synchronous manner. There was simply no way 

of getting around this. This meant, however, 

that the current online model did not work. I 

collaborated significantly with Online Curriculum 

Development during which time they (particularly 

Chris Hunter) helped in the design of an effective 

course. In the end, however, it was mutually 

agreed upon that this course would be best as 

a hybrid offering managed by the 

Chemistry Department.

• There must be the capability 

to structure teams in assigned 

roles with the facilitator (i.e. the 

faculty member) always available 

as a resource to the entire class and 

individual teams. Typical roles for the 

teams in a classroom are manager, 

reader, reflector, and recorder.

• The teams must be able to work on the guided 

inquiry activity separately. Each team member 

must also have full communication (visual and 

audio) with the other team members when the 

class is separated during into teams. There must 

also be method to share documents and be able 

to edit them. These documents must then be able 

to be submitted to in the learning management 

system (LMS). Additionally, teams must be able 

to direct questions/concerns to the facilitator have 

them immediately addressed. 

• The format must allow the transition from entire 

classroom discussions to team-based activity 

throughout the synchronous session.

The concern quickly became whether the University 
had resources to enable such a virtual course. The primary 
resource which allowed such a course to be developed and 
offered was the ZOOM web conferencing tool. This tool 
allows a significant number of individuals to join a meeting 
with the additional ability to structure teams (called 
breakout rooms). While in the breakout rooms team 
members can share a document with editing capability. 

A typical breakout room for a team during a classroom 
session can be illustrated with the figure shown. 

This breakout room consists of 5 team members, 
each having a unique role assignment for the session 

I wanted to harness the 
best face-to-face practices 
for an online course.
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(assignments rotate for each session). The recorder / 
presenter shares a document (the guided inquiry activity) 
with the other team members. All team members can 
annotate but only the annotations by the recorder / 
presenter will be saved on the document. In the breakout 
room, the team members have an active discussion guided 
by the activity. If the team needs assistance, the manager 
will press the “ask a question” icon which signals the faculty 
member. Most of the faculty member’s time is employed 
in joining the different breakout rooms. Perhaps one of 
the most convenient features is that the faculty member 
(or facilitator) can instantly view the team’s work on the 
activity upon joining the breakout room. A typical class 
session in using ZOOM is shown in the figure. 

Over the last few semesters, it has been observed that 
most teams will elect to meet in separate locations (most 
commonly their apartments) while a few meet in the same 
location (e.g. a reserved room on campus or in a team 
member’s apartment). 

Although this course is for campus students, the 
flexibility of attending class from virtually any location 

with Wi-Fi has shown to be a blessing. Notable examples 
include individuals who could not come to campus due 
to a requirement to be at home with children. Other 
examples include family expectations to attend weddings 
/ receptions / birthdays / reunions (as you know the list 
goes on and on). There was even one student who attended 
while a family reunion was being held at Disneyland. This 
student would go back to his hotel room and attend the 
ZOOM session. Initially, I did not even know he was on 
such an excursion.

The first goal for the department was to illustrate that 
this mode of delivery caused no harm when compared 
to on-campus sections. Since the department offers 11-12 
sections of this course per semester a comparison with 

face-to-face sections was implemented. The following was 
observed the first pilot semester:

• The drop rate was 8-10% compared to 10-15% for all 

CHEM 105 sections.

• Exam scores were statistically the same as on-

campus students. The same exams were offered in 

several sections on campus.
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• The mean of a nationally standardized exam was 

also statistically the same as the department.

• Evaluations rated the course for this semester lower 

than the on-campus sections in the department.

The course was also offered the following semester 
(Spring 2018) with positive results. Again, the national 
standardized exam was statistically the same as the 
department. For this particular section, however, the 
student evaluations were much higher for the course, being 
very near the university average which is impressive for 
a chemistry course. Surprisingly, the students evaluated 
this virtual section higher than another section I offered 
on campus. This is in significant contrast to the previous 
semester mentioned above. Significantly, an informal 
polling of the students rating this course only slightly 
below on-campus courses across campus. An increase 
in the student evaluations could be partly contributed to 
experience and learning acquired from the first semester 
(Winter 2017). This is commonly observed of on-campus 
courses in the department.

The department also compared this course to the 
first online CHEM 105 course developed. This online 
course outperformed the traditional online course by 
essentially every metric (attrition, assessment, and student 
evaluations). 

The additional requirements for this course are a laptop 
and a graphic drawing tablet. The graphic drawing tablet is 
utilized by the recorder to write comments on the guided-
inquiry activity. Each student must purchase this from 

either the Bookstore or Amazon. The cost for the tablet is 
$30-$40. If available, the student can also rent a tablet from 
the Bookstore for $15-$20. 

Offering this course over the last few semesters several 
student struggles have been identified, most of which have 
been addressed.

• TABLET ISSUES: Students must become proficient 

at using the tablet with Adobe Reader. This has 

been the most significant barrier for this course. 

The department has incorporated a mandatory 

ZOOM / Technology check for each student with 

the course TA. This only takes a few minutes, and 

the department discovered that essentially all the 

students were already proficient. 

• PENMANSHIP: Some students have poor 

penmanship with the tablet which is reflected 

in the submitted documents. In almost all cases, 

however, penmanship with the tablet is about the 

same as a student’s normal penmanship with a 

small amount of practice.

• INTERNET CONNECTIVITY: Campus internet is 

generally good, but occasionally is a minor concern, 

especially at the beginning of the semester. 

• COMPUTER ISSUES: Perhaps the most significant 

issue is when the laptop battery goes dead. For 

most computer related issues, students have been 

able to receive assistance by contacting the BYU-I 

Support Center.

Based on the success of this course, the Chemistry 
Department continues to offer online sections of CHEM 
105 for students on campus. There are three online sections 
of this course offered this semester (called “hybrid” in 
registration). The department envisions adjunct faculty 
being able to facilitate the course in the future. Future 
plans are also underway to develop a similar course for 
CHEM 101. There are currently 8-9 sections of the CHEM 
101 course offered per semester, 4-5 which are online.  t

This institution has evolved 
as a CES institution of 
higher education.


