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Abstract 

The integration of ideas, defined as the process by which students organize and connect new knowledge for 

deeper understanding, is essential for lifelong learning. (Government of Canda, Employment and Social 

Development Canada, 2017; Rateau, Kaufman, & Cletzer, 2015). Integration across sub-disciplines in 

biology requires an understanding of organizational scales (molecular to ecosystems) and time frames 

(physiological to evolutionary), and how they inter-relate. The challenge lies in allowing students 

opportunity to integrate knowledge, given that sub-disciplines are taught in relative isolation through 

individual courses. To promote integration, we designed a poster assignment in which ~700 students in 

three foundation courses worked together (130 groups) to investigate empirical research in multiple sub-

disciplines. While a major goal was to enrich understanding by integrating knowledge, we also sought to 

develop transferable skills (e.g. teamwork, information literacy).  Hence, this cross-course assignment 

provides benefits that exceed that of equivalent assignments in individual courses; we believe that the 

whole is greater than the sum of the parts. Assignment grades indicated that the majority (81%) of students 

successfully met or exceeded our expectations. This assignment lends support to the positive impact of 

learning communities, is easily adapted to other disciplines, and aligns with calls for educational reform 

advocating for curiosity-driven learning (American Association for the Advancement of Science, 2011; 

Bradforth et al., 2015). 

Keywords: research poster assignment, foundation courses, teamwork, scientific communication, 

knowledge integration, information literacy, learning communities. 

Introduction 

Creating curricular learning communities in 

which students co-enrolled in multiple courses 

work collaboratively on a learning activity, has 

been shown to enhance student engagement, 

fostering both academic and social connections 

among students (Kingston, MacCartney, & 

Miller, 2014; Kuh, 2003). Such communities in 

biology courses align with a constructivist 

approach to knowledge acquisition (Cakir, 2008); 

students are encouraged to pursue their own line 

of scientific inquiry to construct their 

understanding of a topic by connecting new ideas 

to existing knowledge, while using peers to 

support their learning. There is significant 

evidence that argues for the importance of 
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collaborative group projects in stimulating deep 

learning (Tanner, Chatman, & Allen, 2003; 

Walton & Baker, 2009). We believe that engaging 

in collaborative teamwork is essential for students 

to hone interpersonal skills and gain experience in 

resolving group dynamics challenges, skills 

critical to students’ academic performance and 

career success beyond university. Drawing 

inspiration from the evidence based on learning 

communities, our goal was to design an 

assignment in which students work 

collaboratively to integrate knowledge from 

different sub-disciplines of biology to create a 

research poster on a topic of interest to the group. 

As advocated for by educational reformists such 

as Weimer (2013), this assignment places the 

responsibility of learning on student groups, 

shifting the role of instructors to that of facilitators 

in a student-centered learning environment. 

Learning goals: 

The learning goals for the research poster 

assignment are listed here and we elaborate on the 

rationale for each below. 

1. Integrate knowledge across various 

biological sub-disciplines. 

2. Communicate scientific concepts and ideas 

effectively in both oral and written forms. 

3. Work collaboratively with diverse group 

members while managing workload, time, 

and group dynamics. 

4. Acquire information literacy skills (such as 

searching, evaluating, and critically reading 

scientific sources) and academic skills (such 

as formulating research questions, thinking 

critically and creatively, and respecting 

academic integrity). 

1. Integration of knowledge 

Studies examining learning communities 

show that integration of concepts leads to 

enhanced conceptual frameworks and deeper 

learning (Chaplin & Hartung, 2012). Hence, a 

major goal of this assignment was to allow 

students to recognize and highlight the links 

between different sub fields of biology. This 

would allow them to gain some experience in the 

cross-disciplinary nature of scientific inquiry and 

importantly, avert inert knowledge building that 

results from teaching in disciplinary silos. It was 

our goal to encourage students to explore a topic 

in biology for which insight can be gained by 

considering empirical research from at least two 

different fields of study (as represented by the six 

required, second year undergraduate courses in 

the Department of Biological Sciences at the 

University of Toronto, Scarborough (UTSC)). 

This assignment was designed as a mandatory 

component of each of three, required second year 

(known as B-level at our institution) courses in 

each of the Fall and Winter semesters (see note). 

Students registered in any of the three courses in 

each semester were grouped together for this 

assignment, allowing us to maximize the benefits 

to students enrolled in core courses with distinct 

disciplinary learning goals that nonetheless shared 

skill development goals (such as knowledge 

integration, communication etc.). As per this 

design, successful posters will pose an interesting 

question, clearly and concisely outline evidence 

from the primary literature in (at least) two 

different fields, and effectively communicate how 

integrating knowledge from these fields enhances 

understanding of their topic. 

2. Communication 

The effective communication of information 

to an intelligent, but naïve, audience is a critical 

skill in many professions. Professional 

communication may take many forms, from 

informal to formal, and also demands that the 

ideas being presented are supported by evidence, 

so that the audience receiving the information can 

properly assess the merit of the ideas. It has been 

shown that one of the reasons why teamwork is so 

desirable for university students is because of the 

substantial gains in communication skills that can 

be attributed to collaborative work (Oakley, 

Hanna, Kuzmyn, & Felder, 2007; Riebe, Girardi, 

& Whitsed, 2016). Hence, helping student teams 

develop scientific communication skills by 

creating an informative scientific poster was a 

major learning outcome for our assignment. 

Similar group project approaches have been 

successfully employed to promote 

communication skill development, albeit within 

individual courses (Walton & Baker, 2009). In 

requiring students to create a poster containing 

both text and pertinent visual images, it was our 

hope that students would also become more 

proficient at evaluating visual information 

presented in scientific articles. 

3. Teamwork 

The ability to work well as part of a team is 

an essential transferable skill for future 

employment of university graduates (Riebe et al., 

2016). Productive teamwork is also indispensable 

to research groups and collaborative efforts in 

biology (Gibert, Tozer, & Westoby, 2017). 

Knowing how to deal with any issues that may 
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arise as part of a team and understanding what 

personal strengths one brings to teamwork are 

critical to becoming a good team player. It is no 

surprise that large-scale studies have found that

students who work in teams, especially at large 

academic institutions, achieve higher academic 

performance, with significant benefits to their 

mental health and social integration (Roseth, 

Johnson, & Johnson, 2008; Strom & Strom, 

2011). We were sensitive to student perspectives 

reported in the literature that suggested that social 

loafing (or “free riding”) is one of the factors that 

govern their trepidation towards team projects 

(Gottschall & Garcia-Bayonas, 2008). Hence, we 

provided resources and a dedicated tutorial on 

effective teamwork and dealing with group 

dynamics issues, checked in with groups that 

reported group dynamics issues and created an 

explicit social loafing penalty (a penalty of up to 

5 of the 10% value of the assignment) that could 

be applied by the teaching assistant (TA) and 

instructors, as we deemed fair in individual cases. 

There is evidence that students sort into 

homogenous groups (typically based on perceived 

academic ability, which may correlate with other 

demographic factors) when allowed to self 

populate teams for collaborative work (Freeman, 

Theobald, Crowe, & Wenderoth, 2017). While 

there are arguments for and against homogenous 

groups in biology courses (Jensen & Lawson, 

2011; Manske, Hecking, Hoppe, Chounta, & 

Werneburg, 2015)(see note), we chose to 

constitute teams randomly in order to reflect the 

demographic and academic diversity of our 

student population. 

4. Information literacy 

Effective communication in the sciences requires 

proficient information literacy skills, which is also 

a key facet of lifelong learning (Crawford, Irving, 

Higgison, & Foreman, 2013). We see this as 

students’ ability to mine databases, identify 

appropriate sources, evaluate the information 

presented in these sources and cite such sources 

accurately in their written synthesis (standards of 

the ACRL Information Literacy Network: 

http://www.ala.org/acrl/sites/ala.org.acrl/files/co

ntent/issues/infolit/framework1.pdf). We 

scaffolded this assignment with online scientific 

information literacy modules developed by liaison 

librarians at UTSC and assessed students’ basic 

understanding and ability to mine the literature 

through an online quiz. The librarians and our 

colleagues at the Writing Centre generated a 

dedicated online research guide for the 

assignment, which included concise information 

on topics such as brainstorming keywords, 

formulating research questions, citation 

management and plagiarism. It was our goal to 

help students become more confident in their 

ability to identify, seek and use necessary 

information from scientific sources and as a result 

become comfortable with the authentic research 

discourse of biology. As reported by others, we 

hoped this type of skills instruction would 

improve the quality of student-led research 

(Kingsley et al., 2011; Stevens & Campbell, 

2008). 

Assignment structure: 

An information document for this assignment 

that included learning goals, details of the 

scaffolding, support, weekly expectations and 

final assessment was provided to students at the 

beginning of each academic semester (see 

Supporting Materials). Figure 1A is an 

infographic that summarizes the expectations and 

general assignment structure. Figure 1B provides 

a breakdown of various mini-deadlines and 

deliverables that students were required to 

complete over the 12-week timeline of the 

assignment 

The model required coordination between 

course instructors, including scheduling of joint 

tutorials and scaffolding sessions for students 

enrolled across the three courses in each semester. 

We provide further details of the assignment 

elements and logistics below. 

1. Scaffolding tutorials: We began with a 

tutorial in week 2 that set out the expectations for 

the assignment. Students had the opportunity to 

ask questions and learn about the supports 

available to them during the semester. A second 

scaffolding tutorial in week 3 involved meeting 

teammates and engaging in team building 

activities to identify different academic strengths 

and personal traits of their teams. Faculty 

presented some ideas on effective group processes 

and how to address group dynamics issues that 

may arise.  Notably, we communicated the 

importance of building teamwork skills both for 

academic and future career success. In week 5, we 

held an unstructured tutorial in which groups 

could consult with faculty and the TA about any 

questions around topic selection. In weeks 8 and 

11, unstructured group work tutorials allowed 

students to gather as a team in a large lecture hall 

(>450 student capacity), providing 

http://www.ala.org/acrl/sites/ala.org.acrl/files/content/issues/infolit/framework1.pdf
http://www.ala.org/acrl/sites/ala.org.acrl/files/content/issues/infolit/framework1.pdf
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Figure 1 – An overview of the design and expectations of the poster assignment. A. This infographic 

provides an overview of the structure and expectations of the assignment. It provides students with a big 

picture summary of expectations, but also doubles as a guide or checklist throughout the semester. B. A 

timeline that summarizes the tutorials, group work sessions and deliverables (mini-deadlines, MD) of the 

assignment as implemented over the 12-week semester. Descriptions of the scaffolding tutorials, mini-

deadlines and their links to the assignment’s learning outcomes are provided below the timeline. Learning 

outcomes key: (1) = integration of knowledge, (2) = communication, (3) = teamwork, and (4) = information 

literacy. 

both designated time and space for group 

discussions prior to important deadlines. This was 

intended to ameliorate the challenges that groups 

often face when they have to coordinate schedules 

and find available campus workspace in order to 

collaborate.
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2 Mini-deadlines: The assignment required four 

deliverables over the semester prior to the final 

poster submission. 
1. A quiz integrated into an online module on 

information literacy was available to students 

on our learning management system in week 

3. This was intended to provide students with 

the necessary skills to search the literature for 

their project. 

2. The second deliverable in week 5 was a 

group-based sign up for a specific research 

topic. We provided some topic choices and 

used the SignUpGenius platform for this 

mini-deadline (see Topic selection below). 

3. In week 6, students were required to view an 

online video on creating research posters and 

then complete a quiz on the learning 

management system that tested their 

understanding of the basic parameters of 

effective poster design. We felt that this 

would equip students with a better 

understanding of the type of information that 

they should be seeking from the literature to 

create an effective poster. 

4. The final mini-deadline in week 9 required 

students to submit final poster drafts. The 

assignment TAs and TAs of the participating 

courses provided formative feedback on the 

research posters (using the criteria in the 

evaluation rubric). On rare instances where 

groups reported a lack of contribution from 

specific members, the faculty and TA 

assigned social loafing penalties, as detailed 

in the teamwork section above. We ensured 

that TA feedback was provided to students by 

the end of week 10, such that there was still 

sufficient time to revise their work prior to 

the poster day in week 12. 

3 Topic selection: We provided students with a list 

of topics with links to both primary literature and 

secondary sources for each topic. Students were 

nevertheless expected to conduct a survey of the 

primary scientific literature and make reference to 

at least six published papers in total, equally split 

across the sub-disciplines through which they 

would explore their chosen topic. Students were 

asked to explore a topic from at least two of the 

three possible perspectives represented by the 

three required courses in each term. Groups were 

provided significant free rein over topic selection 

and the instructors particularly emphasized their 

desire for students to go “off” the topic list 

provided; we were keen to ensure that students 

had a sense of ownership and autonomy right 

from the topic selection phase of the project. 

Students registered their topic and if choosing 

from the topic list provided, up to five groups 

could choose the same topic. We used the 

SignUpGenius platform 

(https://www.signupgenius.com/) for topic 

registration. Only two groups out of 130 chose 

topics from outside of our list. 

4 Assignment support: The collaborative efforts of 

instructors, liaison librarians and Writing Centre 

staff in developing skills were intended to promote 

campus supports and resources often underutilized 

by students. Students were made aware that liaison 

librarians and Writing Centre staff were available 

for group consultations and feedback sessions 

respectively. A dedicated course site was 

established on our learning management system in 

order to provide resources for students. Students 

were supported by a project-specific TA, who 

coordinated all assignment-related logistics and 

took the lead in providing feedback on student 

work, organizing the final poster day and 

coordinating final grades. In addition, we had a few 

additional hours of TA support from TAs in each 

of the participating courses in order to provide 

formative feedback to students. A staff member 

managed all grades administration and provided 

general logistical support. 

5 Peer feedback session: Studies that have 

incorporated peer-review and editing sessions in 

biology research projects have suggested that 

when students make keen observations to attempt 

to improve their peers’ work, they often bring the 

same keen eye to their own work, resulting in an 

overall improved editing process (Carpenter & 

Pappenfus, 2009; Kolber, 2011). This served as 

one of the motivations to include an in-person 

peer feedback session in which groups took turns 

presenting their posters to two other groups. The 

students rated each other using the same grading 

rubric that would be used by judges in the final 

evaluation. While students could receive valuable 

feedback on the design, clarity, and effectiveness 

of their posters, we felt that this was also an 

opportunity for students to practice their oral 

presentation skills. We held this session in Week 

10, two weeks prior to the final evaluation, as this 

would provide groups with sufficient time to edit 

and print their revised posters. 

6 Rubric development: The rubric used for grading 

posters is provided in the Supporting Materials. In 

general, we aligned this rubric with our learning 

outcomes, thereby assessing knowledge 

integration, oral (and written) scientific 

communication, working as an effective group and 

information literacy. Given that this type of 

conference style presentation day (see point 7 

below) requires a large number of judges, we 

created a very simplified grading system in which 

students could meet, fall below or exceed the 

expectations of the judges. Judges provided written 

https://www.signupgenius.com/
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7 comments when students were below or above 

expectations. The grading rubric was designed in 

such a way that groups scoring 80% (i.e. 8/10) 

would be seen as meeting our expectations for solid 

integration of knowledge and evidence of effective 

communication, teamwork and information 

literacy skills. For each criterion where students 

were assessed as “above my expectation”, 1% was 

added to the students’ grade (i.e. added to 80%); 

while for each criterion where students were 

assessed as “below my expectation”, an additional 

1% was deducted from the students’ grade. 

Therefore, students who exceed expectations for 

every criterion received 100%, and students who 

failed to meet expectations for every criterion 

received 60%. In the case where an evaluator felt 

that the poster deserved a grade lower than 60%, 

they would justify their decision in the comments 

along with the assigned grade. Each poster was 

judged at least twice and we generally see good 

consensus between the judges; however, we do not 

currently have means to ensure interrater reliability 

across the team of judges. A limitation of this 

approach is that some groups may suffer “harsher” 

judges than others. 

8 Final evaluation: The assignment culminated in a 

poster day in which ~130 groups (composed of ~5-

6 students) presented their work to judges drawn 

from graduate students, post-doctoral fellows, 

teaching technicians and faculty from the 

department. The poster day was held in a large 

event space equipped with ~35 poster boards 

similar to that used in academic conferences and 

included two, two-hour sessions of poster 

presentations (~65 posters per session). A total of 

~40 judges participated in the poster day and each 

poster was judged 2-3 times. 

Outcomes: 

Studies suggest that skill development sessions 

improve students’ critical thinking and ability to better 

understand the process of scientific inquiry (Chaplin 

& Hartung, 2012; Sato et al., 2014). While we did not 

overtly assess these potential outcomes, the majority 

of student posters presented claims from a variety of 

primary sources that were supported and critically 

evaluated. A distribution of grades from the pilot 

offering of the assignment is shown in Figure 2, 

indicating that majority of students met our learning 

goals. Unsolicited feedback from faculty and graduate 

student judges suggested that students were proud to 

present their research posters and actively engaged in 

discussion with regards to future work around their 

chosen topic, providing evidence that this assignment 

serves to engage students through its learner-centered 

design. (see note) 

 

 

Conclusions and Recommendations: 

We have presented our design of an integrative 

research poster assignment in biology intended to 

promote both transferable skill-development and 

growth towards budding biologists who are informed 

consumers of scientific literature. The performance of 

the majority of the students in this assignment is 

indicative of effective ability to both mine the 

scientific literature and to effectively communicate 

  

 

Figure 2 – Student performance in the assignment. 

The histogram shows the distribution of individual 

student grades in the assignment on a ten-point scale. 

Note that a score of 8 out of 10 was set as “meeting 

expectations” in our context and is detailed in the 

grading rubric (Supplementary Materials). 

relevant information in both written and oral formats, 

by integrating ideas from different sub-fields of 

biology. This is similar to student reported gains in 

scientific communication skills when working on 

open-ended group research projects in related fields 

(Julien, Lexis, Schuijers, Samiric, & McDonald, 2012; 

Walton & Baker, 2009). 

Some of the unique features of this assignment are 

that it is a required assignment for a large cohort of 

Biology program students registered in second year 

foundation courses and that collaborative work is 

encouraged among students enrolled across courses in 

biology. While other effective examples of integrative 

and interdisciplinary assignment approaches can be 

found in the literature, most report on smaller, upper-

level courses, rather than large foundation ones (e.g. 

Jacques-Fricke, Hubert, & Miller, 2009; Liotta & 

Almeida, 2005). A linked course model developed at 

the University of Guelph is closely related to the 

design and rationale of our assignment (Husband et al., 

2015). While their model offers further integration of 

courses through jointly mapped learning outcomes, 

small group seminars and other online content, our 

approach seeks to distil the integrative and skill 

development components into a single collaborative 

assignment. We believe that this pedagogy allows us 
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to model scientific collaborations while promoting 

knowledge integration and building communication, 

teamwork and information literary skills. 

This assignment could be used in its current form 

by biology instructors and could be easily adapted to 

other disciplines. To facilitate implementation of this 

assignment by other instructors, the syllabus style 

information document, grading rubric and sample 

topics are provided as part of the supporting 

information. Large student cohorts like ours can 

successfully work through this assignment format if 

TA support and some additional departmental and 

institutional resources (librarian support, large 

classrooms for group work, poster boards for the final 

presentation, faculty and graduate student time for 

poster judging etc.) are made available. We would 

recommend that a judges’ briefing (or training) session 

be incorporated by others hoping to adopt this 

assignment and this is also one of our future 

objectives. In addition, instructors may consider using 

posthoc statistical corrections to correct for “harshness 

of judging” factors in the final evaluations. Investment 

in the resource requirements listed above could be 

considered negligible, given the significant anticipated 

learning gains for students. Indeed, this design of an 

assignment that transcends individual foundation 

courses could be seen as a means to not duplicate 

instructor time and resources in individual courses. 

Notably, this successful approach to assignment 

design, including contributions from liaison librarians, 

faculty and graduate students, advocates for 

collaboration in designing teaching and learning 

innovations in higher education. 

Finally, we believe that this collaborative 

assignment mimics the goals of establishing learning 

communities (Andrade, 2007; Zhao & Kuh, 2004). In 

requiring students enrolled across courses to 

collaborate and interact beyond the classroom, we 

have created authentic opportunities for academic 

(knowledge integration) and transferable skill 

development within the social context of student 

teams. Several studies have suggested that students 

that participate in learning communities are more 

likely to embrace diversity, engage in peer-based 

learning environments and successfully complete their 

degree (Bean, 1988; Popiolek, Fine, & Eilman, 2013; 

Whitt, Edison, Pascarella, Terenzini, & Nora, 2001). 

In future years, it would be interesting to measure the 

impact of this assignment as a learning community on 

students’ personal development and academic success. 
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