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Abstract 

 The POGIL-PCL (Process-Oriented Guided Inquiry Learning in the Physical Chemistry 

Laboratory) project has developed a series of workshops to introduce faculty to POGIL-PCL and 

to facilitate the development of new experiments.  More than 60 faculty members from various 

institutions have attended these workshops.  Workshop participants were surveyed in order to 

evaluate the effectiveness of the workshop and better understand why faculty choose to adopt 

POGIL-PCL.  Of the participants who completed the survey, 76.8% had used POGIL-PCL 

experiments.  The results of the survey show that personal influence is a major factor in all stages 

of the adoption process. 

Introduction 

 Workshops are often used as a means of disseminating new teaching methodologies to 

interested faculty.  Some studies on the effectiveness of workshops have focused mainly on the 

rate of adoption of a particular teaching method (Lewis and Lewis, 2006; Baker et al., 2009; 

Baker et al., 2014; Burke et al., 2004), while others have focused on the development of a 

community of instructors dedicated to reform (Sirum et al., 2009; Deignan, 2009; Sirum and 

Madigan, 2010; Wood and Gentile, 2003; Wood and Handelsman, 2004; Connolly and Millar, 

2006; Cox, 2004; Paul and Volk, 2002; Lynd-Balta et al., 2006).  Prior studies have addressed 
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the usefulness of workshops designed to promote implementation of various active learning 

techniques, such as Just-in-Time Teaching, Problem-Based Learning, Peer-Led Guided Inquiry, 

and POGIL (Baker et al., 2014; Burke et al., 2004; Murray et al., 2011; Sirum and Madigan, 

2010; Stains et al., 2015).  Studies by Baker et al. (2014) and Stains et al. (2015) have 

investigated the impact of workshops designed to introduce faculty to multiple active learning 

techniques at three-day workshops.  These studies have found that intensive workshops can have 

a significant impact on instructors’ use of active learning techniques and that instructors often 

had a more student-centered approach to teaching after attending workshops (Baker et al., 2014; 

Burke et al., 2004; Gibbs and Coffey, 2004; Henderson, 2008; Murray et al., 2011; Stains et al., 

2015).  However, the extent of change is often variable, and some researchers have raised 

concerns about whether these changes are sustained long-term (Lewis and Lewis, 2006; Murray 

et al., 2011; Stains et al., 2015; Emerson and Mosteller, 2000).  An understanding of the process 

of reform and the factors that lead to change is crucial in order to promote the implementation of 

innovative teaching methods.  We begin with a discussion of the POGIL-PCL project and then 

explore the factors that influence instructors’ decisions to adopt POGIL-PCL.  

POGIL-PCL Workshops 

 The POGIL-PCL project has developed guided-inquiry experiments for the physical 

chemistry laboratory at POGIL-PCL workshops.  The project objectives are to design, write, 

revise, and test guided-inquiry experiments, to encourage faculty to adopt POGIL-PCL, and to 

foster the community of physical chemistry faculty.  POGIL-PCL workshops were designed to 

accomplish these goals. In addition, much of the work of the project continues after participants 

attend the workshops, including additional writing, reviewing, and testing. The workshops are 
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described in detail in this section, and the structure of POGIL-PCL experiments is described 

more fully in the next section.  

A sample agenda for the two-day workshops is shown in Appendix 1.  The workshops 

open with participants doing a POGIL-PCL experiment.  Immersion in a POGIL-PCL 

experiment allows faculty to get a sense of how the experiments work from students’ 

perspectives and to observe how the experiments are facilitated. After this experience, 

participants then discuss the key elements of a POGIL-PCL experiment, the differences between 

traditional and POGIL experiments, and the facilitation of a POGIL-PCL experiment.  Next, 

workshop participants review previously written experiments using a screening rubric (Appendix 

2).  The rubric emphasizes the key elements of POGIL-PCL experiments.  By using the rubric, 

faculty better understand the general experiment structure and simultaneously learn about 

additional experiments. 

 A key part of the workshops is the opportunity to write a POGIL-PCL experiment.  The 

writing portion of the workshops has been instrumental in expanding the number of POGIL-PCL 

experiments available, which is one of the goals of the project. Workshop participants work in 

groups of two to four people on the experiment they have chosen.  Participants have revised 

existing POGIL-PCL experiments, converted standard physical chemistry experiments into 

POGIL experiments, or used their own ideas for new POGIL-PCL experiments.  Up to eight 

hours over the course of the workshop are dedicated to writing and editing experiments.  

Instructors continue to work on the experiments after they leave the workshop in a variety of 

ways, including: 

● writing and/or revising their own experiments and instructor’s handbook 
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● testing the experimental procedure for newly developed experiments at their institution 

(alpha-testing)  

● writing reviews of new experiments written by others 

● implementing a fully-developed experiment (exactly as written by others) at their 

institution, and writing a review (beta-testing) 

 One criticism of some education research and dissemination methods is that instructors 

are simply given the materials and told what to do; the instructors have little or no involvement 

in developing materials.  The lack of interaction between researchers and instructors often leads 

to problems with implementation (Henderson and Dancy, 2008).  The writing portion of POGIL-

PCL workshops addresses this concern by allowing instructors to focus on developing materials 

suitable for use in their own laboratories and by fostering collaboration among participants and 

researchers (facilitators).  Development-style workshops have been developed for the POGIL 

Biochem project (Murray et al., 2011).  The collaboration occurs not only between participants 

and facilitators but also between new participants and experienced participants (those who have 

previously attended workshops). The planned time for social interaction and networking among 

participants and facilitators further reinforces the collaboration and network among the new and 

experienced participants.  

 At the end of the workshop, participants provide feedback for the workshop facilitators.  

Participants are asked to fill out a Workshop Assessment form listing strengths of the workshops, 

the improvements the workshop needs, and any insights they gained from the workshop.  The 

feedback provided by workshop participants is used to improve future workshops.  
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 The workshops described in the previous paragraphs and illustrated in Appendix 1 are 

two-day workshops.  The POGIL-PCL Project also holds half-day workshops at the Biennial 

Conference on Chemical Education (BCCE).  Because the workshops at the BCCE are only a 

few hours long, the agenda emphasizes experiencing and then discussing a POGIL-PCL 

experiment.  The workshops at BCCE provide instructors with an introduction to POGIL-PCL, 

but, because the BCCE workshops are so short, participants do not have as much time for the 

socializing and networking with other physical chemistry faculty that occurs at the two-day 

workshops.  The BCCE workshops also do not include time for writing and development of 

experiments.  Approximately half of the faculty who have attended the BCCE workshops have 

later attended the two-day workshops. 

 The workshops were advertised via email, announcements at pogil.org, conference 

presentations at regional and national American Chemical Society meetings, and at the 2012 

Biennial Conference on Chemical Education.  

The POGIL-PCL Experiment Structure 

  POGIL-PCL is a student-centered approach that utilizes guided inquiry and collaborative 

learning (Allen et al., 1986; Deckert et al., 1998; Lord and Orkwiszewski, 2006; Pavelich and 

Abraham, 1979; Poock et al., 2007; Rudd et al., 2007; Rudd et al., 2001; Schroeder and 

Greenbowe, 2008; Spencer, 1999; Farrell et al., 1999).  The model of the POGIL-PCL learning 

cycle shown in Figure 1 was developed through the discussion and testing of experiments at the 

workshops (Hunnicutt et al., 2015).  Students work through multiple “data-think cycles” (see 

Figure 1) in which they answer guiding questions, formulate a hypothesis, run an experiment, 

and analyze the resulting data.  Specific experimental parameters such as concentrations or 

masses of reagents, volumes of reagents, and the number of trials necessary to obtain enough 
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data, are determined by the students in small groups or as a whole class.  The experiments end 

with in-depth questions that require students to apply the concepts they have learned. POGIL-

PCL experiments rely on data-pooling by the students, so one experiment is often carried out 

simultaneously by the whole class. A few instructors who attended workshops have reported 

using POGIL-PCL experiments in a round-robin setting, in which different teams of two to four 

students carry out different experiments in the same class period.    

 

 

 

 

 

 

 

 

 

Process of Change  

 Some of the faculty who attend POGIL-PCL workshops have previously attended 

workshops and currently use POGIL in their laboratory or lecture courses, while others are new 

to  POGIL.  The faculty who attend workshops include:  

●  those who have heard about POGIL and are interested in learning more,  

● those who have begun to use POGIL at their institutions, and 

●  those who primarily use POGIL at their institutions.   

Figure 1.  Diagram of the POGIL-PCL 

cycle.  The experiment begins with the 

title as a question, includes multiple 

“data-think” cycles, and concludes with 

a set of post-experiment questions 

focusing on application.  (Reproduced 

by permission from Hunnicutt et al., 

2015) 
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This process of change from traditional laboratory teaching methods to using POGIL goes 

through several stages.  The diffusion of innovations theory developed by Rogers describes the 

process of implementing change in five stages: knowledge, persuasion, decision, 

implementation, and confirmation (Rogers, 2003; Sahin, 2006).  The first stage, knowledge, 

involves becoming aware of the innovation and learning how it is used.  In the persuasion stage, 

an instructor begins to form an opinion based on the perceived advantages, disadvantages, and 

complexities of the innovation, the compatibility with their current environment, and the 

opinions of their peers.  After learning of the innovation and forming an opinion about it, the 

instructor makes a decision to adopt or reject the innovation.   An instructor may initially decide 

to adopt then later reject the innovation or discontinue use, or initially reject the innovation and 

later adopt it.  Following the decision to adopt, the instructor enters the implementation stage.  

During the implementation stage, an instructor may seek support from more experienced users of 

the innovation.  The final stage in this process of change is the confirmation stage, in which 

instructors seek support for their decision to adopt (Rogers, 2003, Sahin, 2006). 

Instructors who attend POGIL-PCL workshops may be at any of the five stages in the 

diffusion of innovations.  Instructors who are in the knowledge stage may be dissatisfied with the 

experiments they currently use and come to the workshops to learn about another way to teach a 

lab course, while those who are in the persuasion stage have heard about POGIL and want to 

learn more about it in order to decide whether they want to try POGIL experiments in their 

laboratory course.  Some are in the implementation stage and are looking for support to deal with 

the challenges they have encountered or for more experiments for their course.  More 

experienced participants may be in the confirmation stage and come to the workshop for the 

support from like-minded instructors.   
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After the workshop, instructors continue to move through these stages.  Those who 

choose to implement may try previously developed experiments, or they participate in beta-

testing.  Beta-testing is the process of testing and reviewing experiments that are under 

development; once an experiment has been successfully tested, it may be considered ready for 

distribution to the community.  After beta-testing the experiments with their students, instructors 

provide feedback to the authors of the experiment.  This interaction plays an important part in 

developing experiments for the POGIL-PCL project and in supporting instructors in both the 

implementation and confirmation stages.  Developers provide the experiments to instructors to 

implement with different groups of students, and instructors provide the developers with 

feedback on what did and did not work with the experiment. 

 As instructors move through the change process, many factors affect their willingness to 

adopt a new teaching method. These factors include interest in new methods, support from 

colleagues and administrators, time involved in implementing the new method, research showing 

the effectiveness of the new method, availability of resources, and the ease or difficulty of 

implementation (Bennett and Bennett, 2003; Jacobsen, 1998; Rogers, 2003; Sahin, 2006; Gess-

Newsome et al., 2003; Henderson, 2005; Henderson et al., 2011; Olitsky, 2015; Pundak and 

Rozner, 2008).  Dissatisfaction with current teaching methods is often considered a prerequisite 

for change (Gess-Newsome et al., 2003; Henderson, 2005; Olitsky, 2015; Pundak and Rozner, 

2008).  Personal influence is also considered to be a major factor in the adoption process, 

particularly for those who adopt later (Rogers and Beal, 1957).  Those who adopt early, when an 

innovation is still new, may not have as many sources of personal influences because few people 

have adopted the innovation.  Those who adopt later on are likely to seek information and 
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support from early adopters who have more experience with the innovation (Rogers and Beal, 

1957). 

Research Questions 

 POGIL-PCL workshops are designed to support instructors at various stages of 

implementation and to involve faculty in developing materials for POGIL-PCL experiments.  In 

this study, we seek to understand what factors influence instructors at different stages of 

adopting POGIL-PCL.  Specifically, the research questions are: 

● What factors initially interest instructors in changing their teaching method? 

● What factors affect whether instructors adopt new teaching methods? 

● To what extent are the workshops effective? Do participants adopt POGIL-PCL 

experiments after the workshop? 

 

 

Methods 

 Workshop Assessment.  At the end of each workshop, participants were asked for their 

feedback on the strengths of the workshop, the improvements needed for future workshops, and 

any insights they gained from the workshop.  The SII (strength, improvements, and insights) 

forms were collected at five workshops from January 2012 through January 2014.  The responses 

were analyzed for common themes such as networking, hands-on experience with POGIL, and 

insights into teaching. 

 Survey.  The POGIL-PCL Survey was administered via REDCap (Harris et al., 2009).  

Participants who attended two-day POGIL-PCL workshops or half-day POGIL-PCL workshops 

at BCCE between January 2012 and January 2014 were contacted via email and asked to 
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complete the survey.  No identifying information was collected in the survey.  Approval for the 

survey was obtained from the Institutional Review Board at Virginia Commonwealth University 

on July 29, 2014.  The survey was open to workshop participants on September 5, 2014 and 

closed on October 13, 2014, giving participants approximately five weeks to respond.  The 

response rate was 69% (62 email invitations were sent out; 43 completed responses were 

obtained).  The survey included questions focusing on participants’ experiences and attitudes 

both before and after the workshop.  

 Data Analysis.  For most of the survey questions, respondents were asked to check all 

answers that applied.  Percentages for each answer choice were calculated from the total number 

of responses for each question.  For several of the questions, there was an “other” response  

respondents could select if they did not agree with any of the available responses or if they had 

another response to add.  After the survey was closed, the “other” responses were categorized 

with the provided responses or new categories were created based on common themes in the 

written answers.  For example, for the question “How did you find out about the POGIL-PCL 

workshop,” several of the respondents who selected “other” stated that they heard about it at a 

POGIL national meeting or ACS meeting; these responses were placed in the category, “I 

attended a seminar or meeting in which POGIL-PCL was discussed.”  Similarly, several of the 

respondents who selected “other” stated that they were invited by one of the organizers.  These 

responses were categorized with the response “It was recommended by a colleague,” and the 

category was expanded to “It was recommended by a colleague, or I was invited by one of the 

organizers.”  For the question, “What made you decide not to use POGIL-PCL,” a common 

theme among the “other” responses was that the instructor had not taught a lab course since the 

workshop; a new category was created to include those responses.   
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Results and Discussion 

 The questions in the POGIL-PCL Survey were divided into two categories:  those that 

address the factors that initially interest instructors in changing their teaching methods and those 

that address whether instructors adopt new teaching methods.  Responses were analyzed for 

common themes in order to understand what motivates faculty in the earlier stages (knowledge 

and persuasion) and later stages (implementation and confirmation) of the change process.  The 

SII responses were also analyzed for common themes related to the survey questions. 

SII RESPONSES 

 Several common themes were seen in the SII responses, such as the value of networking, 

hands-on experience with POGIL-PCL labs, time to develop experiments, and insights into 

teaching physical chemistry laboratories.  Since participants completed the SII forms before 

leaving the workshops, the SII forms yield insight into participants’ initial impressions of the 

POGIL-PCL workshops.  Most of the improvements suggested were related to scheduling or 

organization.  Over time, there is a noticeable decrease in the percentage of workshop 

participants who suggested improvements.  For two out of the first three workshops (January 

2012 and February 2013), all of the respondents suggested improvements; in June 2012, 50% of 

the respondents suggested improvements.  The percentage decreased to 37% for the July 2013 

workshop and 40% for the January 2014 workshop, which suggests that the workshop 

effectiveness has improved over time.  For every workshop, all participants listed multiple 

strengths, including collaboration or networking with other physical chemistry faculty and the 

opportunity to experience a POGIL-PCL experiment. 
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Survey: Initial Factors That Engage Instructors 

 One of the goals of the survey was to determine what factors initially interest instructors 

in changing their teaching methods.  This goal addresses the knowledge and persuasion stages in 

the diffusion of innovations theory.  While some instructors who attend the workshops may be in 

the later stages (implementation and confirmation), the goal was to understand instructors’ initial 

thought processes when they first learned about POGIL-PCL.  Three questions on the POGIL-

PCL Survey addressed the factors that initially interest instructors to possibly change their 

teaching methods: 

1. How did you find out about the POGIL-PCL workshop? 

2. Which of the following describes your reason(s) for coming to a POGIL-PCL workshop? 

3. Which of the following would encourage (or has encouraged) you to use POGIL in your 

lab(s)? 

The possible responses and percentages for each response for question 1 (How did you find 

out about the POGIL-PCL workshop?) are shown in Figure 2.  The two most common responses 

were “I attended a seminar or meeting in which POGIL-PCL was discussed” (44.7%) and “It was 

recommended by a colleague, or I was invited by one of the organizers” (40.4%).  In contrast, a 

much smaller percentage of respondents selected the response “I read about it on the POGIL 

website” (6.4%).  The data here indicate that actively speaking about the workshop with a 

person, such as a colleague or a seminar speaker, has a greater influence on an instructor’s 

decision to come to a workshop and learn more about the POGIL-PCL than passive, impersonal 

communication such as reading about the workshop on the website.  Rogers and Beal, as well as 

Jacobsen, also found that personal influence was a major factor in an individual’s decision to 

adopt change (Jacobsen, 1998; Rogers and Beal, 1957).  Rogers and Beal argue that impersonal 
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communication (like mail) is easy to ignore and that individuals who are unsure about a new idea 

are more likely to be reached by person-to-person communication (Rogers and Beal, 1957). 

 

Figure 2.  Percent of total responses for the question, “How did you find out about the POGIL-

PCL workshop?”  Respondents were asked to select all answers that applied. 

  

Another question addressed instructors’ reasons for coming to a workshop.  The top three 

responses in Figure 3 were given in the survey; the bottom three responses were common themes 

among respondents who selected “other.”  The belief that students do not get much from 

traditional labs or experiments, the desire for students to be active learners, and feeling that 

students are more concerned with getting the correct answer than the process of learning 

accounted for over 90% of the responses.  A desire to get students more engaged in lab and 

involved in the process of learning appears to play an important role in instructors’ decision to 

come to a workshop, although the workshop itself may have influenced respondents’ answers to 

this question.  The survey responses are consistent with the discussion at the workshops and with 

the ultimate design of the POGIL-PCL experiments, as illustrated in Figure 1, that arose out of 

these workshop discussions. Comments from instructors also supported this conclusion.  One 

instructor commented, “I wanted access to labs that are more appropriate for upper level labs-
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that get students to think about what they are doing, why they are doing it, and what the results 

mean.”  Another instructor commented, “I want my students to learn to think.  Thinking rarely 

seems to occur in traditional labs.”   

 

Figure 3.  Percent of total responses for the question, “Which of the following describes your 

reason(s) for coming to a POGIL-PCL workshop?”  Respondents were asked to select all 

answers that applied. 

 

 The third question addresses the factors that encourage instructors to implement POGIL-

PCL in their laboratory.  Instructors’ responses are shown in Figure 4.  Research and statistics 

showing the effectiveness and long-term benefits of POGIL had a large impact on instructors’ 

decisions to implement POGIL; however, hands-on experience with POGIL labs or experiments 

received the highest response rate (22.0%).  Hands-on experience was also a common theme 

among the strengths participants cited on the SII forms.  The hands-on experience provided at the 

workshops allow instructors to see how the experiments work from the student’s perspective and 

to observe how those who currently use POGIL in their lab courses facilitate the experiments.  

This experience is a key component of the third, or decision, stage of Roger’s theory of the 

diffusion of change (Rogers, 2003). Another study also emphasized the importance of hands-on 

experience at workshops (Burke et al., 2004).  Again, direct personal influence was also a factor 
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in encouraging instructors to implement POGIL.  Personal influence in this case occurred during 

and after the workshop in the form of support from the POGIL community, learning about 

POGIL from colleagues, and interacting with other physical chemistry faculty. 

 

Figure 4.  Percent of total responses for the question, “Which of the following would encourage 

(or has encouraged) you to use POGIL in your lab(s)?”  Respondents were asked to select all 

answers that applied.  (The last answer, “personal experience using POGIL in lab,” was a 

common theme among those who selected “other.”) 

 

Survey: Factors That Affect Whether Instructors Adopt New Teaching Methods 

 To understand the factors that affected whether instructors implemented POGIL, survey 

respondents were asked, “After the POGIL-PCL workshop, how have you used POGIL in your 

lab(s)?”  The goal here was to determine if instructors moved into the implementation stage after 

attending the workshop.  If a respondent indicated they had used POGIL at all, they were asked 

what types of follow-up would be helpful to them.  If they indicated they had not used POGIL 

since the workshop, respondents were asked what made them decide not to use POGIL.   

 Table 1 shows the percentages, sorted by frequency, of instructors who had used POGIL 

in their lab.  Of the instructors who responded, 76.8% had used POGIL to some extent in their 

lab.  (“To some extent” refers to the sum of the categories “mostly used POGIL labs,” “used 

POGIL labs regularly,” and “tried a few POGIL labs.”)  As shown in Figure 5, email/Skype with 
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POGIL facilitators and follow-up workshops were the most commonly selected forms of support.  

Personal influence was a key factor in motivating instructors to change their teaching methods; 

the responses here indicate personal influence is also an important factor when instructors are 

making the decision to implement POGIL.  Burke et. al. (2004) also found that many workshop 

participants value the interaction provided at workshops, as it allows them to network with 

colleagues in their field and discuss challenges associated with implementation with more 

experienced practitioners. 

Table 1.  Percentage of Respondents Who Use POGIL at Each Frequency 

Mostly used POGIL labs 18.6% 

Used POGIL labs regularly 23.3% 

Tried a few POGIL labs 34.9% 

Do not use POGIL labs 23.3% 

 

 
Figure 5.  Percent of total responses for the forms of support (email/Skype, follow-up workshops, or 

visiting with a facilitator or experienced POGIL practitioner) that would be helpful for instructors as they 

begin to implement POGIL.  Respondents were asked to select all answers that applied. 

 

 Of the respondents who said they had not used POGIL since the workshop, the most 

commonly cited reason was that the instructor had not taught a lab course since the workshop 

(57.1%), followed by the course being taught round-robin style (28.6%).  Using POGIL-PCL in a 

round-robin format could be an area for future study, given that a round-robin setting does 
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provide some logistical challenges because POGIL-PCL experiments rely heavily on 

collaboration both within and between groups of students. 

 Survey respondents were also asked about their past experience with POGIL.  Instructors 

were asked to recall whether their experiences had been mostly positive, somewhat positive due 

to either issues with the activities or resistance from students and/or other faculty, or if they had a 

lot of difficulty with the activities or resistance from student and/or other faculty.  Over fifty 

percent of the survey respondents reported that their experience had been mostly positive.  Given 

that instructors were more encouraged to implement POGIL in their laboratory when they had 

hands-on experience with the experiments, it seems that prior experience with POGIL would 

have an effect on an instructor’s decision to use POGIL-PCL experiments.  It was hypothesized 

that instructors whose prior experience was more positive would be more likely to use POGIL-

PCL experiments.  Figure 6B shows that, when instructors reported having a mostly positive 

experience in the past, 83.3% had used POGIL-PCL experiments to some extent, with 31.8% 

mostly using POGIL-PCL experiments.  (Again, “to some extent” refers to the sum of the 

categories “mostly used POGIL labs,” “used POGIL labs regularly,” and “tried a few POGIL 

labs.”)    However, for instructors whose experience was not mostly positive (i.e. somewhat 

positive or a lot of difficulty), 66.7% had used POGIL-PCL experiments to some extent, and 

only 4.8% were mostly using POGIL-PCL experiments.  As expected, those who had a more 

positive experience with POGIL before coming to the workshop were more likely to try POGIL-

PCL after the workshop. 
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Figure 6.  A) Percentage of instructors who reported having a mostly positive experience, 

somewhat positive experience, or a lot of difficulty with POGIL in the past.  B) Left: percentage 

of instructors who reported using POGIL-PCL when their prior experience was mostly positive, 

Right: percentage of instructors who reported using POGIL-PCL when they reported having a 

somewhat positive experience or a lot of difficulty. 

 

 It should be noted, however, that, even when instructor’s experience was not mostly 

positive, some still chose to try POGIL-PCL after attending the workshop.  Despite reporting 

difficulty with the activities and/or resistance from students and/or faculty in the past, 66.7% of 

instructors (Figure 6B) had chosen to use POGIL-PCL experiments, with sizable percentages 

having tried a few experiments or regularly using the experiments in their labs.  This result 

speaks to the effectiveness of the workshops.  Although some instructors recalled less than 

positive experiences with POGIL in the past, they chose to attend a workshop and decided to try 

some of the experiments.  

B) 

A) 
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Open Questions 

 There are several remaining questions regarding the workshops and the adoption of 

POGIL-PCL.  Several instructors reported that they had not used POGIL-PCL experiments 

because they have not taught a laboratory course since the workshop.  This study was conducted 

7 months after the last workshop.  Lewis and Lewis (2006) conducted a study on workshop 

effectiveness more than a year after the last workshop in a series of workshops and still found 

that a larger percentage of participants from the last workshop reported planned use of the 

activities rather than actual use (compared to participants from earlier workshops).  This brings 

up the question of how long to wait after workshops are conducted to administer an 

implementer’s survey.  Conducting a survey too early means that some participants will not have 

had a chance to implement the new teaching method; however, waiting too long may make it 

more difficult to capture instructors’ initial impressions and influences.  In our case, more than 

75% of survey respondents had used the experiments in their laboratories.  Another follow-up 

survey would need to be done to determine whether that percentage would be significantly 

different if the survey were conducted at times long after the workshops attended. 

 There is also the question of whether instructors will continue to use POGIL years after 

they have attended the workshops.  Five or ten years after their initial decision to implement 

POGIL, will instructors still be using POGIL-PCL?  One study by Stains et al. (2015) found that, 

while instructors who attended workshops changed their teaching methods immediately after 

attending a workshop, these changes were not sustained a year later.  In this study, the responses 

from instructors, particularly those regarding their reason for coming to a POGIL-PCL 

workshop, indicate that workshop participants believe in the goals of the POGIL-PCL project.  

Future studies will be necessary to determine how many instructors continue to use POGIL-PCL. 
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 One question that is perhaps more difficult to answer is how instructors who have 

attended the workshops implement POGIL-PCL experiments.  Do they implement the 

experiments as written, or do they modify them?  How do different instructors facilitate the 

experiments?  These questions can be answered to a certain extent by asking instructors about 

their implementation and has been addressed in a follow-up survey.  When viewed collectively 

rather than individually, self-assessments can provide some indication of workshop success 

(D'Eon et al., 2008).  Faculty could also be interviewed individually or in focus groups. 

However, it is difficult to fully answer these questions without observing individual instructors 

because faculty are self-reporting their activities.  Alternatively, faculty could be observed 

teaching their courses using an observation rubric developed for laboratory courses (Smith et al., 

2013; Lund et al., 2015; Piburn et al., 2000). 

Conclusion 

 The POGIL-PCL survey was designed to uncover factors that initially interested 

instructors in changing their teaching methods and factors that affected whether instructors 

adopted new teaching methods.  The data collected from the survey show that personal influence 

(contact with colleagues, seminar speakers, facilitators, and other members of the POGIL 

community) is an important factor in the early stages of adoption when instructors are becoming 

aware of  POGIL-PCL and deciding to learn more about it (knowledge and persuasion) and in 

the later stages of adoption when instructors begin to implement POGIL-PCL.  While instructors 

who attend the workshops are in different stages of the process of change, 76.8% of instructors 

who responded to the survey moved into the implementation stage to some extent.   Instructors’ 

initial experience with POGIL also heavily influenced their decision to use POGIL-PCL; of 
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those who had a mostly positive experience 31.8% were mostly using POGIL-PCL, compared 

with only 4.8% of those whose experience was not mostly positive. 

 Several open questions have been discussed, including how long to wait after the 

workshop to conduct a survey and how different instructors implement POGIL in their 

laboratory courses.  A follow-up survey has been conducted to address these questions.  Future 

papers will discuss results of this follow-up survey and focus on the development of a POGIL-

PCL network over time.   
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Appendix 1  (Sample Workshop Agenda ) 

 
Arrival 7:15 pm Dinner for participants who arrive by 7:15 pm; walk to restaurant. 

Day 1 7:35 am Meet in hotel lobby to walk/drive to VCU campus. 

8:00 - 9:00 am Breakfast & coffee. Overview of agenda.  Workshop goals. 

9:00 - 11:00 am Experiencing a POGIL experiment: Does myoglobin unfold in the body? 

11:00 – 11:15 am Break (snacks, coffee/tea, water available). 

11:15 am – 12:00 pm Experiencing a POGIL experiment: Does myoglobin unfold in the body? 

continued 

12:00 - 1:00 pm Lunch – catered 

1:00 – 5:30 pm POGIL-PCL 

experiment 

writing: pre-

selected 

experiment 

Elements & facilitation of a POGIL phys chem expt. 

Experiencing a POGIL experiment: Select one 

a.       Mg-HCl 
b.       Phase diagram 
c.        Β-naphthol 

d.       Apple enzyme 
e.        Chick pea 
f.        Iodine clock 

Take a break! Snacks, coffee, tea, and water available. 

5:30 – 5:45 pm Report progress from writing or doing experiments: prepare giant sticky with 

title/topic & challenges 

5:45 – 6:15 pm Report progress from writing or doing experiments: groups give a 30-second 

elevator talk; museum walk following where participants can add comments or 

questions 

6:15 - ? Dinner. 

Day 2 8:00am Breakfast & coffee/tea served. 

8:30 – 8:40 am Overview and goals for day two. 

8:40 – 9:40 am Teams review experiments using the initial screening rubric with discussion; 

each team reviews one (or two) experiments. 

9:40  – 11:40 am POGIL-PCL 

experiment 

writing: continue 

from day 1 

Experiencing a POGIL experiment: Select one 

a.       Mg-HCl 
b.       Phase diagram 
c.        Β-naphthol 

d.       Apple enzyme 
e.        Chick pea 
f.        Iodine clock 

11:40 am – 12:00 pm Next steps: lead authors, beta testing, reviewing. 

12:00 – 1:30 pm Lunch – walk to restaurant. 

1:30 – 2:00 pm Working groups update posted summaries 

2:00 – 3:00 pm Report out & museum walk & questions 

3:00  – 3:15 pm Group photo. 

3:15 – 4:15 pm Workshop assessment & commitment forms.  Closure. Travel reimbursement. 

4:30 pm Travel home safely! 
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Appendix 2 (screening rubric)   
 

Laboratory Experiment Initial Screening Rubric, POGIL-PCL(Cole  and Bauer, 2012) 
 

This rubric guides initial review of a laboratory experiment to determine how well the activity supports process-oriented and guided-inquiry learning in the 

physical chemistry laboratory. The review pertains only to the written description of the experiment, protocol, and pre/post lab questions included and not to how 

an instructor might facilitate its use. A “yes” response should indicate that evidence for that characteristic can be found in the activity itself. The evidence must 

be explicit, i.e. reviewers should not assume that an instructor using the activity will provide anything that seems to be missing. If evidence is found, then a “yes” 

response is appropriate, irrespective of the perceived quality of that characteristic. If no explicit evidence can be found, then a “no” response is appropriate.  

 
 ESSENTIAL CHARACTERISTICS Yes No Comments  --   

1 
The experiment begins with a conceptual question, typically as 

the title of the experiment.  

   

2 
The expected outcome of the experiment and concepts 

developed are known to the instructor but not to the students.  

   

3 
The learning objectives incorporate the knowledge and skills 

needed for students to answer the conceptual question. 

   

4 

The experiment follows the POGIL-PCL template: pre-

experiment questions, experimental protocol, thinking about the 

data questions, and post-experiment questions.  More than one 

cycle, based on one experimental protocol, of pre-experiment, 

TATD, and post-experiment questions is preferable. 

   

5 

Students develop a hypothesis, model and/or conclusion that 

integrates available information and/or prior knowledge and can 

be convincingly justified.  

   

6 
Students are expected to engage in problem solving, decision-

making, and/or experimental design tasks. 

   

7 

Students are expected to observe, collect and process 

information (describe, tabulate, summarize, calculate, and/or 

transform data to another representation). 

   

8 

Students are led to apply mathematical models to data; when 

appropriate, students are guided to model data graphically in 

order to obtain results. 

   

9 

Students demonstrate their understanding of the developed 

concepts through application and/or by developing questions for 

further research. 

   

10 

Students are cued to share or interact with each other, including 

coming to consensus on key experimental design or data 

analysis decisions. 

   

 

Page 26 of 26Chemistry Education Research and Practice

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

C
he

m
is

tr
y

E
du

ca
tio

n
R

es
ea

rc
h

an
d

P
ra

ct
ic

e
A

cc
ep

te
d

M
an

us
cr

ip
t


