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Abstract 

In the winter term of the 2016-17 Canadian school year, seventeen Grade 11 and 12 students 

in an Advanced Placement Environmental Science participated in a study on the effects of 

various testing methods on their learning. For unit assessments, the boys first wrote solo tests, 

then a 2-tier collaborative test, followed by a revised 2-tier collaborative test. The data 

collected in surveys and guided class discussion showed that 2-tier collaborative testing was 

an effective method for improving engagement, deepening learning, and improving 

accountability with one another. 
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Introduction 

“If you want to go quickly, go alone. If you want to go far, go together.” 

-contemporary proverb 

Collaboration is an important tool in the modern educator’s toolkit. Indeed, the British 

Columbia (BC) Ministry of Education (2016a) emphasizes collaboration as a key student 

competency for 21st century learning in its new K-12 curriculum. Furthermore, the 

International Boys’ School Coalition (IBSC) chose the notion of collaboration as the topic of 

focus for the 2015-2017 Action Research Program. 

Collaboration can be a powerful experience for students to learn from themselves and from 

one another. But collaboration is not always the best tool for each learning situation; it is 

challenging, requires a lot of student buy-in and effort, and is difficult to assess. During more 

than eight years’ experience as a classroom teacher, I have noticed that groups can easily lose 

focus, going off topic and making poor use of time, which leads to personal conflict and 

uneven effort and uneven learning between group members. Collaborative learning activities, 



 

therefore, must be chosen purposefully and crafted carefully. My project enlisted my 

students’ help to hone a collaborative learning activity: the collaborative 2-stage test. 

In collaborative 2-stage tests students complete a test individually and then immediately 

complete the same, or very similar test in groups of four to five. During the group stage, 

students are encouraged to discuss the questions and come to a consensus for their answers. 

This testing method is an example of assessment as learning (Harlan, 2007), rather than an 

assessment of learning. Collaborative 2-stage testing has been shown to improve individual 

student learning, as evidenced by improved individual scores on follow-up tests (Gilley & 

Clarkson, 2014). These improved learning outcomes were enjoyed by “low,” “middle,” and 

“upper” level students. 

What makes collaborative testing so effective? Researchers suggest these tests “exploit what 

can be a highly productive learning environment, including high student motivation, high 

incentives for collaboration and communication, and immediate feedback on individual 

performance” (Gilley & Clarkson, 2014, p. 83). Based on my observations of my students 

prior to this study, students report that collaborative 2-stage tests were a better way of 

learning from mistakes. Students also said that group discussion reinforces learning and 

allows for a deeper understanding. Conversely, students felt that traditional tests were a better 

assessment of knowledge, required more study time, and implied that collaborative testing 

can artificially boost marks, especially for non-contributors.  

My research question for this action research project was: What are the effects of grade 11/12 

Environmental Studies students participating in collaborative 2-stage testing? I hoped to 

address students’ perception that traditional tests are a better assessment of knowledge. 

Furthermore, I was interested in formatting collaborative testing to better balance equity and 

engagement. To that end, I intended to collaborate with my students to improve the test.  

Action research was an appropriate methodology for this project. It is a practitioner-based 

research approach designed to empower teachers to effect change within their classrooms and 

across school programs (Stringer, 2014). It had the potential to produce qualitatively-sourced 

evidence that was embedded in my own classroom, with my own students, for the purpose of 

improving my craft and engaging my students.  

  



 

Literature Review 

At its best, collaboration is engaging, encourages participation, and improves student learning 

(BC Ministry of Education, 2016b). But collaboration in the classroom can be difficult to 

implement. It requires a lot of teacher planning and student buy-in and is difficult to assess. 

Quality assessment is also a complex challenge: it must be fair, transparent, meaningful, and 

responsive to learners (BC Ministry of Education, 2016a). Testing, especially high-stakes 

testing, can lead to student test anxiety (Jones, Jones, Hardin, Chapman, Yarbrough, & Davis, 

1999). Anxiety is known to repress memory recall, thus inhibiting the very purpose of 

assessment of learning (Balkam, Nellessen, & Ronney, 2013). Recent trends in education 

have emphasized the use of assessment beyond summative purposes. Assessment for learning 

and assessment as learning have joined assessment of learning (Harlem, 2007). 

Collaborative 2-tier testing is one tool that can address some challenges of assessment of 

learning and serve as assessment as learning. Collaborative assessment also fits well in the 

context of my all-boys school, with Reichert and Hawley (2010) recommending collaboration 

as a powerful teaching tool to for boys. 

In general terms, collaborative testing has been reported to have many benefits. It been shown 

to decrease student anxiety (Balkam, et al., 2013), increase self-esteem (Bertucci, Conte, 

Johnson & Johnson, 2010), improve long-term memory recall and test scores (Gilley & 

Clarkson, 2014; Kuh, & Zhao, 2004), and improve student engagement and satisfaction with 

their education (Kuh, et al., 2004). 

Collaborative testing, however, has its pitfalls and can be difficult to do successfully. 

Haberyan and Barnett (2010) reported mixed results on the effectiveness of partnered 

collaborative testing situations for university undergraduate students – one in a classroom, the 

other in a lab. The authors point out the importance of each student’s introversion/ 

extroversion preferences, the ‘social loafer’ effect, and other external factors. Such factors 

include students’ use of nuanced and complex language that sometimes veils the intended 

assessment objectives (Ewald, 2005). Robinson, Harris, and Burton (2015) found that during 

collaborative group projects, students adjust behaviour and lose sight of learning goals in 

order to favour social goals, such as saving face. This is especially the case when a student 

has a poor knowledge base of the assessed material. The authors suggest teachers must 

consider face-saving behaviour when crafting collaborative assignments and support students 

to stay on task. 



 

There are methods that help avoid such pitfalls. Kaplan (2011) points out that collaborative 

skills can and should be intentionally introduced before collaborative activities. Furthermore, 

Cain (2013) suggests discussion prompts to support introverts to engage more fully in 

collaboration activities. Gillies and Khan (2009) present evidence that teacher scaffolding of 

questioning techniques greatly improves student engagement during verbal collaboration, but 

does not necessarily transfer to written work. Markova and McArthur (2015) suggest the 

importance of being mindful of different personality types during group activities. This, also, 

can be introduced before collaborative activities in the form of personality indicator activities 

such as Meyer-Briggs, True Colours, etc. 

Stenlund, Jonsson, and Jonsson (2016) found that “no-stakes testing” proved to be better for 

long-term learning outcomes than group discussions. It is noted, however, that in this case, 

the group discussions were not assessed in any way. Perhaps in a future study, it would be 

interesting to compare no-stakes collaborative testing with no-stakes individual testing. 

For my study, I compared the outcomes of traditional, individual assessment and 2-tier 

collaborative testing in one of my Grade 11/12 science classes. Laal and Laal (2011) offer a 

conceptual framework for studying collaborative learning. They identify 5 elements of this 

framework: positive interdependence, individual and group accountability, interpersonal and 

small group skills, face-to-face promotive interaction, and group processing. This was a 

useful framework for parsing student behavior during the collaborative testing. 

Research Context 

Participants in this study were Grade 11 and 12 boys at St. George’s School in Vancouver, 

British Columbia, Canada. Founded in 1930, St. George's School is a university preparatory 

school, with 1,150 students, 109 of whom are boarders from 20 countries worldwide. Most of 

the students are from families of high socioeconomic status. The student population has some 

cultural diversity: half are of European descent and most of the other half are of Asian 

descent. The school has Anglican roots, but today is largely secular. 

The participants were part of one of my Advanced Placement Environmental Science classes 

that consisted of 17 Grade 11 and 12 boys.  The course is advertised to students as a course of 

university-level difficulty with a strong hands-on component. 

Students and parents were provided an information package outlining the purpose of the 

study, the methods of data collection (based on the IBSC policies and recommendations), 

assurance that data would be collected in a confidential and respectful manner.  A full 



 

consent document and the option of opting out of the study at any time were provided. The 

boys and their parents were welcomed to ask questions at any time. 

The Action 

First, the students wrote one traditional test (A) on course material then, as the course 

progressed, one collaborative 2-stage test (B). Secondly, students completed a survey 

comparing traditional and collaborative testing methods in which students responded on ways 

to improve engagement, equity, and learning in collaborative testing. I collected anecdotal 

evidence based on classroom conversations with and between students. Thirdly, using student 

feedback, I refined the collaborative 2-stage test format for the next test. Fourthly, students 

wrote the refined collaborative 2-stage test (C) for the next unit. And finally, students 

reflected on the new collaborative 2-stage testing format and its effect on equitable effort, 

engagement, and learning. I collected evidence based on guided class discussion. 

Data Collection 

I used four methods to collect data: 

1.  Mid-action video, photos, and teacher (my) observations 

2.  Post-action guided group discussion 

3.  Post-action online survey 

4.  Post-second action guided group discussion 

 See Appendix for survey questions and guided discussion questions. 

Data Analysis 

For this study, I used Stringer’s (2014) qualitative data analysis methods. I first skimmed 

transcripts and made notes. Then, I carefully read the notes and labelled (or coded) relevant 

ideas. I asked myself, “What is relevant, repeated, surprising, or explicitly stated as 

important?” I looked for content that reminded me of published work on educational theory 

and concepts. While coding, I began with a framework based on my literature review, then 

shifted to an open, interpretive framework, attempting to be unbiased and coding for many 

phenomena.  

After coding, I scanned the data to determine the most important codes and created categories 

using creative, abstract conceptualizations. Then, I labelled categories and decided how they 

were connected. These categories and connections are the main results of the study, which I 

visualized by creating a diagram (Figure 1). My interpretation of these results and their 

significance are described in the discussion section. 



 

A total of ninety-three data points were identified and coded from the four sources described 

above. Each datum was labelled with 1-3 relevant codes. Codes were developed from key 

concepts in the literature review and expanded as needed during the coding process. A total 

of 34 codes were used. The most significant codes, in order frequency, were: engagement, 

conceptual understanding, marks, peer-to-peer, group composition, collaboration skills, 

assessment as learning, time, applications, summative assessment, memory retention, 

community, and immediate feedback. 

Coded data were then categorized under the following 9 emergent themes: 

1.  Building collaborative skills 

2.  Marks equal motivation 

3.  Immediate feedback 

4.  Conceptual understanding 

5.  Memory retention 

6.  Study time 

7.  Scaffolding and arrangement of groups 

8.  Engagement 

9.  Learning from peers 

  

To make sense of the connections between categories, I have drafted a relational chart 

outlining how each category influences the other (Figure 1): 



 

 

Figure 1: Collaborative Testing Influences and Outcomes. 

  

Discussion of Results 

My findings indicate three key outcomes from the implemented action: student engagement 

increased, students gained a deeper level of understanding, and students experienced a 

stronger feeling of accountability and appreciation for one another. These outcomes hinged 

on a few, necessary conditions. First, that I cultivated a sense of community in the classroom, 

so that the boys established trusting relationships within a learning environment. Second, 

student participation in the development of the test method improved buy-in. Third, that there 

is individual accountability for the boys to study and prepare for tests. 

Increased Engagement 

During the action, boys’ engagement during collaborations increased and the classroom came 

alive. Compare the two photos below for body language. In solo testing, boys are not smiling 

and their postures are slumped with eyes down. In contrast, during collaborative testing, I 

noticed some smiling, laughing, and guffawing. Student postures are varied, some are active, 

in motion, some focused downward. All are engaged. During the first collaborative test, I 

noticed typically only one or two group members held pens/pencils the whole time. During 

the second test, almost all students held pencils and contributed answers. 

  



 

  

Photos comparing solo testing (left) and collaborative testing (right). 

 

 Deeper Understanding of Learning and Collaboration 

As illustrated in Figure 1 and the photos above, the boys reported that the collaborative tests 

lead to a deeper understanding in their learning in three ways: the tests gave them the 

opportunity to teach their peers, learn from their peers, and improve their collaboration skills. 

Firstly, students appreciated receiving clarifications on their knowledge and immediate 

feedback on their answers: their mistakes and successes were immediately committed to 

memory. One boy commented that collaborative testing “allows us to learn from our mistakes 

and gives us a better understanding of the topic.” 

Secondly, students also appreciated how debate and discussion deepened their level of 

understanding - particularly on conceptual and multidisciplinary topics that do not have yes-

or-no answers. One boy stated that collaborative 2-stage testing “improves discussions and 

debates. Deeper understanding may sprout from these discussions.” Another boy remarked 

that, “Sometimes you know a concept and it is just on the tip of your tongue. Having a peer 

can help remind you and help show what you really know.” 

Students reported that the collective effect of receiving immediate feedback on knowledge-

based answers and the opportunity to debate and explain deeper conceptual answers 

improved their memory of the content and their long-term learning. This last point cannot be 

understated. As one boy put it, “Not only does collaborative testing allow individuals to 

express their opinions openly - but it allows others to develop new insights and ways to look 

at simple problems.” 

Finally, the practice of collaborating, in turn, improved collaboration skills. Students cited the 

importance of practicing 21st Century learning skills. However, I was not convinced that they 

understood what that meant, nor how collaboration skills might cross over to extracurricular 



 

sports. The boys reported that they expected that their future education and careers will most 

likely require team-work and collaboration. My hope is that activities like these will help 

prepare them. 

Stronger Sense of Accountability 

Students have an important role in making collaborative tests successful. They must study the 

material in advance and engage in the collaborative process. Students reported that they 

spend less time preparing for collaborative tests. As one boy put it, “It takes a lot of stress off 

of studying and allows for a more enjoyable testing experience.” However, the boys 

acknowledged that they felt social pressure to prepare when their peers’ marks were also on 

the line. This created a sense of accountability towards one’s own and each other’s learning. 

Conclusion 

In this study, I found that the effects of grade 11/12 Advanced Placement Environmental 

Science students participating in collaborative 2-stage testing were: student engagement 

increased, students gained a deeper level of understanding, and students experienced a 

stronger feeling of accountability and appreciation for one another. 

I expect this collaborative testing method works best with test material that is conceptual or 

problem-based. The boys noted that fact-based questions did not offer much opportunity for 

discussion, whereas questions with multiple possible solutions were fruitful. 

The success of classroom collaborations hinge on student buy-in. My results suggest that as a 

classroom teacher, I have three tasks to prepare a successful collaborative test. Firstly, and 

most importantly, I must cultivate a sense of community in the classroom. This leads to 

students knowing one another, trusting one another, engaging more deeply, and becoming 

open to learning from one another. 

Secondly, I must create a fair and transparent collaborative test structure to improve student 

buy-in. My students recommended random group assignments. I have experimented with 

groups made by student choice, pre-assigned mix of high-medium-low achievement, and 

random. Random appears to have the best buy-in. Although I am curious to experiment in the 

future with pre-assigned groups based on personality indicators (e.g. True Colours). 

 Lastly, I must create a fun, engaging space for the students to play and interact - even on 

tests. As one boy put it, collaborative testing “takes a lot of stress off of studying and allows 

for a more enjoyable testing experience.” I would say, overall enjoyable testing experience 

for all involved, including myself. 



 

Future possible studies might include: verifying the long-term memory recall from 

collaborative 2-tier tests vs individual tests, extending this testing method to younger grades 

or other senior science subjects, pre-assigning groups based on personality indicators (e.g. 

True Colours) or learning preferences, pre-loading students with explicitly taught 

collaboration skills, and examining the ‘saving face’ phenomenon. 

Reflection Statement 

Through the process of this action research project, I grew as both as a researcher and as a 

teacher. Wearing my teacher hat, I learned that the success of classroom collaborations 

hinges on student buy-in. My results suggest that as a classroom teacher, I have three tasks to 

prepare a successful collaborative test. Firstly, and most importantly, I must cultivate a sense 

of community in the classroom. This leads to students knowing one another, trusting one 

another, engaging more deeply, and becoming open to learning from one another. 

Secondly, I must create a fair and transparent collaborative test structure to improve student 

buy-in. My students recommended random group assignments. I have experimented with 

groups made by student choice, pre-assigned mix of high-medium-low achievement, and 

random. Random appears to have the best buy-in, although I am curious to experiment in the 

future with pre-assigned groups based on personality indicators (e.g. True Colours). 

Lastly, I must create a fun, engaging space for the students to play and interact - even on 

tests. As one student put it, collaborative testing “takes a lot of stress off of studying and 

allows for a more enjoyable testing experience.” I would say, overall enjoyable for all 

involved, including myself. 

As a researcher, I learned two important lessons. Firstly, theoretical understanding is 

important, but cannot substitute for practical experience. Having finished my Master of 

Education recently, I was well-grounded in education research methodologies and theoretical 

frameworks. However, not having done a thesis project, the IBSC action research project was 

my first formal, non-book research project. I appreciate now how research methodologies 

play out in practice. I see now the importance of pre-reading and choosing appropriate 

theoretical frameworks. I understand now how important time and reflection is to draw 

meaning out of reams of qualitative field data.  

Secondly, I learned the importance of having willing students, a mentor and a team to depend 

on. I want to especially thank my students, for their willing engagement and insights, Tony 

Mercer, my mentor at St. George’s School, and Laura Sabo, my IBSC Action Research team 



 

lead and coach, who was always there with encouragement and advice. Thanks to IBSC and 

the St. George’s School community for supporting my professional growth as a reflective 

learner who seeks to improve based on evidence and sound practice. I expect I will use my 

newly strengthened research skills - at least informally - for the rest of my teaching career.  
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Appendix: Data Collection Tools 

  

 Method 1: Online survey: Survey delivered via surveymonkey.com: 

  

Dear students, Now that you’ve experienced both Solo only and Collaborative 2-stage tests in 

AP Environmental Science, you probably have some opinions about them. Please share your 

insights with me! 

1.  Compare the two methods of testing. [These answers can be quantitatively compared, 

though I would not likely be able to do a statistical cross-reference, given the low N of 17. 

Also, I might rearrange the logic of this question to be a matrix 5-point scale with ‘both’ in 

the middle, and drop the ‘neither.’] 

Which testing method is a… Solo only Collab, 2-

stage 

Both 

equally 

Neither 

Better assessment of what you know.         

Better way of learning from your 

mistakes. 

        

More fair way to assign your marks.         

Better challenges you to improve.         

Is more interesting and engaging.         

Took more time to prepare for.         

2.  What are the advantages of collaborative 2-stage testing? [open-ended, qualitative 

question] 

3.  What are the disadvantages of collaborative 2-stage testing? [open-ended, qualitative 

question] 

4.  What improvements would you suggest to collaborative 2-stage testing? [open-ended, 

qualitative question] 

  

  



 

Method 2: Film and photos: I will film and take photographs of students during both solo 

and collaborative portions of tests B and C. This data will give a comparative view of the two 

testing methods. 

  

Method 3: Anecdotal feedback: I will passively gather anecdotal comments based on 

conversations between students in the classroom about testing methodologies immediately 

after tests.  

  

Method 4: Focus group: I will gather student comments during a guided class discussion the 

day after each test date. Possible questions used to guide conversation: 

1.  What was your first impression of collaborative testing? 

2.  Any follow up questions from your first survey? 

3.  When/where is collaborative testing useful? Why? 

4.  When/where is it not? Why? 

5.  How was this different/similar than other forms of collaboration you do in school (e.g. 

group projects)? 

6.  Why do you think the school emphasizes collaboration? 

7.  Do you think collaboration could be assessed/marked? How? 

8.  How might collaboration in school model ‘real life’? 

9.  What skills do each group member need for a successful collaboration? 

10.  How could students practice for a collaborative test? 

11.  How might we improve this testing method for your learning, engagement, and equity of 

marks? 

  

  

 

 

 

 


