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This study analyzed the effect of a learning philosophy assignment on students' intellectual 
development and mastery of first-year biology and second-year biochemistry course content. We used 
pre- and post-surveys to assess students' cognitive complexity, and compared students' midterm and 
final exam marks to assess mastery of course content. The learning philosophy assignment rescued 
students in the biology course from a decrease in cognitive complexity. Additionally, second-year 
students were rescued from performing poorly on the biochemistry final exam relative to the midterm, 
and also showed increases in cognitive complexity. These results suggest that a learning philosophy 
assignment may be an effective way of engaging students in metacognition of their learning to 
promote their intellectual development and mastery of course material. 

Cette étude consiste en l'analyse de l'effet d'un devoir portant sur la philosophie de l'apprentissage 
sur le développement intellectuel des étudiants et sur leur maîtrise de la matière des cours de biologie 
de première année et de biochimie de deuxième année. Nous avons utilise des sondages avant et après 
le devoir afin d'évaluer la complexité cognitive des étudiants. Nous avons également comparé les 
résultats des étudiants aux examens de mi-session et de fin de session afin d'évaluer leur maîtrise de 
la matière du cours. Grâce au devoir sur la philosophie de l'apprentissage, les étudiants du cours de 
biologie n'ont pas vu leur complexité cognitive diminuer. De plus, les étudiants de deuxième année 
ont ainsi pu éviter d'obtenir, dans leur examen final de biochimie, des résultats inférieurs à ceux de 
leur examen de mi-session, tout en montrant les signes d'un accroissement de la complexité cognitive. 
Les résultats de l'étude suggèrent qu'un devoir sur la philosophie de l'apprentissage peut aider les 
étudiants à participer à un processus de métacognition de leur apprentissage, ce qui favoriserait leur 
développement intellectuel et leur maîtrise de la matière du cours.buy-in. 

any universities and colleges enable 
students to track the completion of their 
degree program. At Augustana, we provide 

students with a Program Planning Form that 
organizes their courses into the different requirements 
for graduation. Many of our students, however, seem 
to use this as the frame for viewing their education: a 
list of boxes to be checked. Many students do not 
understand the overarching coherence in their major 

and general education requirements. Curricular 
coherence is present but Augustana has not always 
explicitly explained this to our students. As a result, 
many students collect a pile of courses without 
assembling them into an education (Smith, 1998). 

Augustana's current core curriculum is a 
general education that meets the breadth needs of our 
students and inculcates in students the particular 
values held by the Augustana professoriate, 
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developing their communication, thinking, and 
research skills. In the late 2000s, our administration 
noticed that our graduates displayed difficulties 
articulating their skills to potential employers. 
Similarly, some instructors noticed students having 
difficulty applying prior learning from pre-requisite 
classes. Students seemed to be engaged in a learning 
cycle of memorize-regurgitate-purge as a result of not 
integrating their learning experiences into an 
interconnected and robust knowledge structure. 
Constructivist learning theory suggests that deep 
learning - learning that sticks - best occurs if students 
weave their education into their existing mental 
models of how the world works (Hartle, Baviskar, & 
Smith, 2012). Studies from educational psychology 
support this view (Ambrose et al., 2010; Brown, 
Roediger III, & McDaniel, 2014). To investigate 
how Augustana could facilitate deeper learning in our 
students, we conducted an e-portfolio pilot during 
which it was noticed that students had not been 
asking questions about their own learning (Haave, 
2014). We noticed that our students were not 
metacognitively engaged in their learning processes. 

Simply put, metacognition is thinking about 
thinking (Flavell, 1979; Girash, 2014; Millis, 2016). 
Flavell (1979) originally coined metacognition within 
a developmental context; his work assumes a 
progression of metacognition in children as they 
develop. Research attempts to further subdivide 
metacognition into several types of cognitive 
awareness have remained somewhat fluid. In current 
education research, metacognition is commonly 
divided into two categories: metacognitive knowledge 
and metacognitive regulation. Metacognitive 
knowledge encompasses the explicit awareness of our 
own thinking - in broadest terms, being aware that we 
are having a thought (Coutinho, 2007; Girash, 2014; 
Stanton, Neider, Gallegos, & Clark, 2015). In 
educational contexts, metacognitive knowledge 
includes an awareness of our conceptual 
understanding (e.g., I learnt about the cell today or I 
do/do not know how to define synesthesia) and an 
awareness of our learning strategies and skills, 
including when we employ them (e.g., I have 
excellent writing skills or I learn best when I practice 
end of chapter questions). Metacognitive regulation 

involves controlling our thinking and can be divided 
into three parts: monitoring, evaluating, and 
planning (Coutinho, 2007; Girash, 2014; Stanton et 
al., 2015). Regarding learning, metacognitive 
regulation involves controlling our thinking to learn; 
therefore, we monitor our ongoing conceptual 
understanding and our learning strategies (both how 
we are learning the strategy and whether the strategy 
is effective over time). Additionally, we use our 
metacognitive knowledge and our monitoring to 
make appropriate plans to achieve our goals (e.g., 
after the midterm, I decided to start completing 
practice questions).  

According to the American Psychological 
Association, successful learners engage in 
metacognitive thinking (Learner-Centered Principles 
Work Group, 1997). Metacognition is considered a 
skill that teachers can offer students to improve their 
own learning outcomes beyond discipline specific 
material (Girash, 2014; Hartle et al., 2012; Pintrich, 
2002; Stanton et al., 2015). Developing students' 
metacognition has been suggested to improve 
students' academic achievement (Ambrose et al., 
2010; Girash, 2014; Tanner, 2012) possibly by 
developing students' critical thinking (Magno, 2010). 
In a sample of first-year medical students, researchers 
found that metacognitive regulation increased across 
the school year (Hong, Vadivelu, Daniel, & Sim, 
2015). Furthermore, metacognitive regulation was 
moderately correlated with academic achievement. A 
lack of metacognition has been correlated with 
students' inability to assess their own knowledge and 
academic abilities (Bell & Volckmann, 2011; 
Dunning, Johnson, Ehrlinger, & Kruger, 2003). In a 
study designed to test the monitoring arm of 
metacognitive regulation, it was found that low-
performing students were more likely to inaccurately 
assess their academic performance; specifically, they 
overestimate (Händel & Fritzsche, 2015). 
Paradoxically, these students show an awareness of 
their poor metacognitive ability and report low 
confidence levels in their own assessments. Evidence 
suggests that student learning outcomes may be 
improved by attending to metacognition through 
activities that use personal response systems (Brady, 
Seli, & Rosenthal, 2013), in-class writing and 
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discussion assignments (Mynlieff, Manogaran, St. 
Maurice, & Eddinger, 2014; Zhao, Wardeska, 
McGuire, & Cook, 2014), and correlates with 
students' mastery goals (Coutinho, 2007). One 
Australian study has shown that metacognitive and 
self-efficacy abilities are not correlated to student 
learning outcomes as measured by grade point average 
(GPA) (Zeegers, 2004).  

Educators often advocate that we move 
beyond GPA as a measure of student success 
especially since GPA is not always correlated with 
intellectual development (Marra & Palmer, 2004; 
Moore, 1989). The Perry scheme of intellectual and 
ethical development is a common measure in 
education research (Baxter Magolda, 2006; Felder & 
Brent, 2004; Finster, 1989; Marra, Palmer, & 
Litzinger, 2000). It posits that students' 
understanding of the world develops through nine 
positions which have been collapsed into four stages 
(Marra et al., 2000; Moore, 2002; Perry, 1981). 
Students typically enter postsecondary education 
with a dualistic understanding of the world in which 
absolute truth exists (Perry, 1998). Dualistic students 
think that there is a right and a wrong answer and 
often look to the teacher to provide the correct 
answer. Ironically, it is in dualism that students are 
most sure of their knowledge (Finster, 1989). In the 
next stage of the Perry scheme, multiplicity, 
uncertainty exists (Perry, 1998). In this second level, 
the possibility of a right answer exists and students 
may travel a continuum from believing they will find 
it to believing that they will never know. If the answer 
is unknowable, everyone's opinion is valid. It is in 
multiplicity that students reach their nadir of 
certainty of knowledge. The third stage of students' 
intellectual development involves contextual 
relativism in which context matters when 
determining the right answer. The learner must take 
a point of view and actively make meaning. Students 
in this penultimate stage of the Perry scheme can 
foresee commitment and that there is no absolute 
truth. In this stage, the learner is responsible for his 
or her own judgments. Commitment with relativism 
is the final stage in the Perry scheme of intellectual 
development and primarily involves ethics. At this 
final level of intellectual development, commitments 
are made after careful consideration of legitimate 

alternatives and reflect self-identity. A small minority 
of undergraduate students complete this final stage 
(Perry, 1998). 

Other theories and methods to investigate 
students' intellectual development have been 
established (Baxter Magolda, 2006; Felder & Brent, 
2004) and the impact of developing students' 
intellectual level has been assessed by considering 
general education learning outcomes (critical 
thinking, citizenship, intercultural competence, 
communication) but not students' understanding of 
their major subject of study, although this has been 
proposed to improve (Pintrich, 2002). We chose the 
Perry scheme because it is relatively easy to assess 
using the Learning Environment Preferences survey 
as opposed to more involved interview methods 
(Moore, 1989). Our study considers whether the 
development of students' metacognitive ability 
through the creation of their own learning philosophy 
(LP) can positively impact students' course content 
mastery in addition to their intellectual development. 
 
 

Methods 
 
We used a concurrent nested mixed-methods 
approach (Warfa, 2016) to determine quantitatively 
if an LP assignment improves both specific and 
general student learning outcomes. In addition, we 
also analyzed the qualitative nature of the 
metacognition in students' written LP assignments. 
Our intent was to determine whether an LP 
assignment improved student learning of the course 
content (specific learning outcome) and their level of 
intellectual development (general learning outcome) 
and if so, how the LP assignment may have initiated 
the effect on student learning outcomes. The learning 
philosophy assignment asked students a series of 
questions (Table 1) to which the students were 
required to answer either each separately or 
incorporated into a short essay response 
(approximately two typewritten pages; see appendix 
A to review the entire assignment). This was done in 
two stages. Students opting to complete the LP 
assignment submitted a first draft before the midterm 
exam  to   which   we   supplied   feedback   after   their 
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Table 1 
Questions included in the learning philosophy 

assignment 
 

What, how, and why did you learn? 

How does learning feel and affect you? 

Does the material have future relevance? 

Did you receive and/or incorporate feedback? 

Would you change your learning approach? 

 
midterm exams were returned. The feedback typically 
consisted of asking students to be more explicit and 
provide deeper consideration in their responses. For 
example, a common feedback comment was to ask 
students why they thought their learning strategies 
were working - they were asked for what evidence 
they used to support their claim that their learning 
strategies were working. In addition, feedback 
sometimes included examples of how what they were 
learning might be relevant to their after-degree goals. 
Students then submitted a second draft of their LP 
assignment during the last week of classes before the 
final exam with the explicit understanding that 
students would be graded on their response to the 
midterm feedback. It was made clear to students that 
although there were no right or wrong answers, there 
were answers that were better articulated with deeper 
consideration of their learning.  
 We collected data from first-year biology 
(Fall 2015) and second-year biochemistry (Winter 
2016) courses and compared the level of intellectual 
development and raw, uncurved exam marks of 
students who did and did not complete the learning 
philosophy assignment. Both courses were taught 
using the active learning teaching strategy of Team-
Based Learning (TBL) (Michaelsen & Sweet, 2011). 
Thus, this study did not assess the merits of active 
learning as that has already been firmly established 
(Freeman et al., 2014). Rather, we were interested in 
contributing to our understanding how active 
learning is best implemented (Dolan, 2015). For the 
first-year biology course, the LP assignment was 
embedded as an application (App) in one of the two 

sections of the course for that term and was thus a 
regular marked TBL App. The control section (-LP) 
also had marked TBL Apps, but a learning 
philosophy assignment was not included. In both 
sections, the Apps contributed 5% toward students' 
final mark. For the second-year biochemistry course, 
students enrolled in the same single section of the 
course were given the option of completing the LP 
assignment which contributed toward 10% of their 
final mark. The control students who opted to not 
complete a LP assignment had their midterm and 
final exams contribute 5% greater weight (30 and 
40% respectively) toward their final mark than the 
+LP students.  

The students whose work was analyzed 
consented to their participation in the study. Student 
consent was obtained by the research assistant during 
the last week of exams. The instructor is never aware 
of which students consent. This study received 
approval by our university's research ethics board 
(Project #56316). Student work was anonymized 
except in those cases in which students indicated that 
they wished to be identified. Students' level of 
intellectual development was operationalized as a 
cognitive complexity index (CCI) as determined by 
the Learning Environment Preferences (LEP) survey 
(Moore, 1989). See Appendix B for the survey 
questions. The survey prompts students to consider 
the significance of five different domains of their ideal 
learning environment (Table 2). Scoring the survey is 

 
 

Table 2 
The five learning domains that are assessed by the 

Learning Environment Preferences survey 
 

Course content and students’ view of learning 

Role of the instructor 

Role of the student and their peers 

Classroom atmosphere and activities 

Role of evaluation procedures and grading 
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completed by the Center for the Study of Intellectual 
Development, which returns a composite Cognitive 
Complexity Index (CCI). The study collected pre- 
and post-data (CCI and exam marks) between which 
the LP assignment was completed with feedback 
(Figure 1). 
 

Figure 1 
 

Sequencing of the Learning Environment Preferences (LEP) 
survey, coursework, and exams. The exams and LEP survey 

were quantitatively analyzed whereas the learning 
philosophy (LP) assignment was qualitatively analyzed. 

 
 

The effect of the LP assignment on students' 
exams and LEP surveys was analyzed in a pretest/ 
post-test fashion using one-tailed paired t-tests. This 
design was chosen because we were interested in 
determining how individual students changed across 
the semester.  We expected students who did not 
complete the LP assignment to perform more poorly 
on their final relative to their midterm exam and 
hypothesized that students who completed the LP 
would perform better on their final exam (Zhao et al., 
2014) and would increase their cognitive complexity 
index. Chi-square tests checked for differences in the 

demographics (i.e., gender, major, program, year-
level) between the learning philosophy (+LP) and 
control (-LP) groups of students. In the first-year 
biology course, there was an imbalance in students 
enrolled in Bachelor of Arts (BA) versus Bachelor of 
Science (BSc) degree programs. The few BA students 
were therefore removed from the analysis. In the 
second-year biochemistry course, there were no 
demographic differences except for two non-BSc 
students; their data is included in this analysis because 
they were studying biology (a major or minor). As we 
were unable to access prior GPA, we completed an 
unpaired t-test that found no differences in the initial 
level of intellectual development or midterm exam 
scores between the +LP and -LP groups of the first-
year biology (n = 21 and 29, respectively) and second-
year biochemistry (n = 24 and 19, respectively) 
students. Students were given the choice of whether 
they would complete the LP assignment. 
 Students' LPs were assessed for 
metacognitive content with the aid of the software 
program NVivo™. Primarily, our qualitative analysis 
was designed to ensure that our metacognitive 
prompts were effective. Two specific types of 
metacognitive knowledge were coded: awareness of 
conceptual understanding and awareness of learning 
strategies (Figure 2). It quickly became apparent that 
students recognized their learning strategies in two 
ways, explicitly and vaguely. Students who gave clear 
opinions on why they were using a strategy with 
supporting evidence were coded as explicit, while 
students who labelled a strategy without support 
and/or an opinion on efficacy were labelled as vague. 
Metacognitive regulation was also further subdivided, 
and LPs were coded for evidence of monitoring and 
planning. Two types of monitoring were considered: 
monitoring comprehension and monitoring learning 
strategies. Additionally, students appeared to express 
either abstract or concrete plans, therefore, this 
category was also divided. The abstract plans 
remained unimplemented. However, many students 
moved beyond simply answering the question and 
made specific plans and changes to their learning 
strategies between the midterm and final. These 
answers were labelled concrete. Assignments were also 

Control  students

LEP survey 1

Coursework 

MT exam

Coursework 

LEP survey 2

Final exam

LP students

LEP survey 1

Coursework

LP submission 1
+ MT exam 

Coursework 
+ LP feedback & submission 2

LEP survey 2

Final exam
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coded for evidence of the three Perry scheme 
positions most likely to occur in undergraduate 
students: dualism, multiplicity, and relativism 
(Finster, 1989). Because students were prompted 

with specific questions during the LP assignment, 
several patterns emerged within answers to specific 
questions. These are presented in the results section. 

 

 

 

 

 

 Figure 2 

Coding scheme for the qualitative analysis of students' learning philosophy assignments. 

Metacognition

Metacognitive 
Knowledge = 
awareness of 
thinking and 

learning

Awareness of 
Conceptual 

Understanding (e.g., 
I can define 

osmoregulation)

Awareness of  
Learning Strategy 
(e.g., I studied by 

attempting practice 
questions)

Explicit Statement = aware 
they used a strategy and 
provided clear evidence 
for whether it worked

Vague Statement = 
identified a strategy 

without support or opinion 
on efficacy

Metacognitive 
Regulation = 
activities that 

control thinking 
and learning

Monitoring = 
evaluating  

Monitoring 
Comprehension (e.g., I fully 

understand the steps in 
photosynthesis)

Monitoring Learning 
Strategy (e.g., I am an 

excellent active reader)

Planning = using 
your evaluations to 
adjust your learning 

strategy

Abstract Planning
(e.g., If I were to take this 

class again I would...)

Concrete Planning
(e.g., After the midterm I 

began using flashcards 
every Friday)

Perry Scheme 
Position

Dualism

Multiplicity

Relativism
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Results 
 
The LP assignment did not affect the outcome of 
first-year BSc students' final exam mark relative to 
their midterm exam in the first-year biology course 
(Figure 3).  However, the second-year biochemistry  
 
 

 
 

Figure 3 
Exam marks of Bachelor of Science students enrolled in a 

first-year biology course.1 
 
 
students who did not complete the LP assignment 
experienced a significant decrease in their ability to 
achieve learning outcomes. This decrease did not 
occur in the second-year biochemistry students who 
completed the LP assignment (Figure 4). 
Additionally, BSc students in first-year biology who 
completed the LP assignment were rescued from a 
decrease   in   cognitive   complexity   (a   measure   of 
intellectual   development)   that   was   observed   in  

                                                                 
1 In this pre-test/post-test design, students' learning outcomes (exam marks) were considered before and after the learning 
philosophy (LP) assignment intervention. In the control condition (-LP), changes in learning outcomes are considered without 
any intervention. Paired one-tailed t-tests within each condition did not detect significant differences between the midterm 
and final exam scores (% mark) regardless of whether students completed (+LP; N = 21) or did not complete (-LP; N = 29) a 
learning philosophy assignment. 
 
2 In this pre-test/post-test design, students' learning outcomes (exam marks) were considered before and after the learning 
philosophy (LP) assignment intervention. In the control condition (-LP), changes in learning outcomes are considered without 
any intervention. Paired one-tailed t-tests detected a significant difference (**p = 0.00446) between the midterm and final 
exam scores (% mark) of students who did not complete the learning philosophy assignment (-LP; N = 19). There were no 
significant differences between the midterm and final exam scores (% mark) of students who did complete the learning 
philosophy assignment (+LP; N = 24). 
 

  

 
 

Figure 4 
Midterm and final exam marks of second-year biochemistry 

students.2 
 
 
students who did not complete the assignment 
(Figure 5). Furthermore, the LP assignment 
promoted an increase in cognitive complexity in 
second-year biochemistry students that did not occur 
in the students that did not complete the assignment 
(Figure 6).  

The content analysis of the first-year and 
second-year LPs confirmed that our assignment 
successfully stimulated students' metacognition: all 
the students engaged in some level of metacognition 
(Table 3). Regardless of year-level, almost all students 
exhibited metacognitive knowledge. However, the 
distribution between recognizing conceptual 
understanding and recognizing a learning strategy 
was substantially different. First-year students were 
far more likely to identify what biological concepts 
they  learnt  during  the semester (81%), while only a  
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Figure 5 

The cognitive complexity index (CCI) of Bachelor of Science 
students enrolled in a first-year biology course.3 

 
 
single second-year student mentioned specific course 
content. 
 
I learned in [first-year biology] about the components of 
the cell, how cells receive energy through different 
processes such as the Krebs cycle, glycolysis, and 
photosynthesis. – 4241 
 
In contrast, most second-year students (87%) 
recognized a learning strategy and their statements 
were more explicit than those of first-year students. 
Approximately 74% of the second-year students 
made an explicit statement that recognized a learning 
strategy, compared with approximately 48% of first-
year students. 

 
In times of lethargy, I would much rather prefer to watch 
some  videos  that  way  I   stay   focussed   because  I  am  
 

                                                                 
3 In this pre-test/post-test design, students' level of intellectual development (CCI) was considered before and after the learning 
philosophy (LP) assignment intervention. In the control condition (-LP), changes in intellectual development were considered 
without any intervention. Paired one-tailed t-tests detected a significant difference (**p = 0.000997) between the pre-CCI and 
post-CCI of students that did not complete the learning philosophy assignment (-LP; N = 29). There were no significant 
differences in the intellectual development of students who did complete the learning philosophy assignment (+LP; N = 21). 
 
4 In this pre-test/post-test design, students' level of intellectual development (CCI) was considered before and after the learning 
philosophy (LP) assignment intervention. In the control condition (-LP), changes in intellectual development were considered 
without any intervention. Paired one-tailed t-tests detected a significant difference (*p = 0.0236) between the start of the 
course (pre-CCI) and during the last week of classes (post-CCI) of students who completed the learning philosophy assignment 
(+LP; N = 24). There were no significant differences in the intellectual development of students who did not complete the 
learning philosophy assignment (-LP; N = 19). 

 
 

Figure 6 
The cognitive complexity index (CCI) of students enrolled in a 

second-year biochemistry course.4 
 

involving more senses such as visual, auditory, taste, and 
smell. Yes, I do snack while I am learning information 
through a video, in fact, it makes me feel like I'm not 
even studying. – Kelsey Sibanda 
 

Metacognitive regulation occurred in all 
first-year students and 96% of second-year students. 
Furthermore, it was coded as either monitoring or 
planning. Most students in both classes showed 
evidence of monitoring, however, slightly more 
second-year students monitored their 
comprehension. 

 
I did ok, though not great [on the midterm exam], and 
honestly better than I expected considering my investiture 
of time and resources. I knew going in that I had no 
business being there, my command of the material 
superficial at best, but I could afford no more than what 
I had already given. – Brandon Wittmeier 
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All students seemed equally capable of monitoring 
their learning strategies and most students did so. 
  
I think this course has definitely improved my critical 
thinking skills and it's helped [me] develop a better way 
of learning new material. – Natasha Ahmed 
 
 Students in both classes were capable of 
metacognitive planning, however, there were 
substantial differences in how students planned by 
year level. Approximately 74% of second-year 
students showed evidence of having made or 
implemented concrete changes to their learning 
strategies throughout the semester. 

 In light of my midterm, I have added slight changes to 
my learning habits. To further my understanding of 
topics, I have added doing textbook questions to the end 
of my studying sequence; paying particularly close 
attention to the ones that require deeper insight. – 3017 
 
In contrast, first-year students were more likely (62%) 
to make abstract plans. 
 
I feel like if I was earning this again, I should probably 
open the text book. – 3246

Table 3 
Qualitative analysis of metacognition for learning philosophy assignments 

 
    Percentage of Students 
    First-Year Biology Second-Year Biochemistry 
Metacognition 100 100 
 Knowledge 91 87 
  Conceptual Understanding 81 4 
  Learning Strategy 67 87 
   Explicit Statement 48 74 
   Vague Statement 29 39 
 Regulation 100 96 
  Monitoring Comprehension 14 35 
  Monitoring Learning Strategy 91 83 
  Concrete Planning 48 74 
  Abstract Planning 62 13 
 Failure to Implement 5 30 
 Time Constraints 14 61 
 Frustration Towards Group Work 33 0 
 Benefits of Group Work 0 50 
Perry     
 Dualism 24 9 
 Multiplicity 5 39 
 Relativism 10 22 
Achievement 
Goals 

    

 Career Goal 91 74 
 Mastery Goal = understand content 14 30 
 Performance Goal = good grades 91 83 
 Civic Learning 0 35 
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Several other metacognitive patterns 
emerged during analysis. First, the second-year 
students were more likely to admit when they failed 
to implement a planned strategy (30%). 

 
I had been doing really bad on the quizzes and after 
putting effort to understand the material I observed a 
dramatic increase in the marks that I was getting 
compared to before. The only downfall to this strategy 
was my personal procrastination. There were days that I 
wasn’t able to keep up and this negatively affected me. I 
sometimes was not able to go to class prepared enough for 
the lecture and I would decide not to show up to class. 
This affected me when it came to the [quiz] and 
[application] questions in class because some of these 
question might have been discussed in class. And because 
I was not there in class, I was not able to fully understand 
the question. – 9899 
 
Next, the second-year students were far more aware 
of the influence of time constraints when monitoring 
their learning strategies. Over half of these students 
(61%) directly connected time constraints to their 
failure to properly implement learning strategies or 
reach achievement goals.  
 
I was able to read more throughout the semester in my 
studying but with my other courses and the quizzes I 
never did implement more active studying until the last 
week … when my papers were done. – Alexander Olson 
 
Finally, the first-year students expressed substantial 
negative affect regarding group work, independent 
learning, and the novelty of the university setting, 
primarily claiming frustration and drops in 
confidence.  
 
At the beginning of the course I was very unsure in my 
abilities, I was not as confident when answering 
questions and not as involved in the conversation. Doing 
so much group work at the beginning seemed absurd, but 

through the course I have definitely grown to appreciate 
the group and become more comfortable with them. – 
9314  

 
In contrast, the second-year students were keenly 
aware of the benefits that group work offered, such 
that, half of the statements regarding learning 
strategies were specifically about some form of group 
work or peer discussion.  
 
Going through these objectives with peers helps me to 
apply and explain what we have learned. I know this is 
my most effective learning strategy because if you are able 
to teach what you have learned, you know it well enough 
to explain the concepts simply. – 5422  
 

The LP assignments were also coded for 
evidence of the first three stages in the Perry scheme: 
dualism, multiplicity, and relativism. Approximately 
24% of first year students displayed dualism in their 
LPs.  

 
However, I still believe that I would have done so much 
better if I learned the material through my professor's 
teachings. – Jessa Gualter 
 
Approximately 39% of second-year students showed 
evidence of multiplicity in their LPs.  
 
Collaboration is especially important, as it allows an 
individual to broaden their perspective as they are 
introduced and challenged by various ideas and 
opinions. – Carly Rivard 
 
Additionally, approximately 22% of second-year 
students showed evidence of relativism. 
 
I always try and justify to my team (and to myself) why 
I chose an answer. – 5939 
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One final theme emerged from our analysis: 
students exhibited several achievement goals and 
often more than one. Performance and career goals 
were the dominant motivation regardless of class. 
However, second-year students were unique in 
claiming civic learning goals. 

 
My ultimate goal in life is to be the best contribution to 
society that I can be whether that be through personal 
interactions, career achievements, or other avenues. – 
5529 
 
 

Discussion 
 

As an educational theory, constructivism requires an 
actively engaged learner - to learn deeply, students 
must cognitively act to construct their mental models 
of the world (Hartle et al., 2012; Weimer, 2013). 
Encouraging students to reorganize their mental 
models entails leading them to consider why their 
pre-existing knowledge structure might no longer be 
sufficient (Hartle et al., 2012). However, once 
identified, alleviating this cognitive dissonance 
requires metacognitive thought. Only when students 
become aware of what they think they know can they 
have any hope of changing it. Metacognition, then, is 
a necessary component of a constructivist learning 
environment. The implication is that metacognition 
has the potential to improve both discipline specific 
and general learning outcomes. However, not all 
students have grasped metacognitive thinking and 
several researchers suggest that metacognition is a skill 
that institutions should be teaching their students 
regardless of discipline (Dye & Stanton, 2017; 
Girash, 2014; Hartle et al., 2012; Stanton et al., 
2015). 

The current study attempted to prompt 
metacognition in first- and second-year biology 
students using an LP assignment. We then considered 

whether metacognitive thinking improved specific 
learning outcomes (course exam marks) and/or 
general learning outcomes (intellectual development). 
We found the LP assignment resulted in students' 
metacognition of their learning, rescued first-year BSc 
students from a regression in their intellectual 
development, rescued second-year students from a 
relatively poorer final exam mark, and promoted the 
intellectual development of second-year students. 
Though not identical in format, both courses were 
assessed with similar exams. The first-year course had 
a midterm and final exam that consisted of four parts 
(multiple choice questions, fill-in-the-blank, short 
answer, and labelling diagrams) whereas the second-
year course was assessed with exams that consisted of 
a section of multiple choice questions and a section of 
problems. The inclusion of more problems in the 
second-year course may have contributed to the 
observed differences in how first-year and second-year 
students responded to the LP assignment. Problems 
were included in the short answer portion of the first-
year course, but these were fewer in number and 
much less demanding than what was found on the 
second-year exams. It remains a question to be 
answered whether the demands of higher order 
cognitive questions impact how students 
metacognitively respond to the construction of their 
learning philosophy. Additionally, because students 
were not randomly assigned to complete the LP 
assignment, we cannot remove the possibility of 
selection bias despite the fact that the +/- LP cohorts 
were demographically similar.  

The effects of the LP assignment were likely 
caused by guiding students' metacognition, 
promoting their reflection and adjustments to 
learning strategies, and promoting reflection on 
holistic learning (Ash & Clayton, 2009; Chen, 
Chavez, Ong, & Gunderson, 2017; Mynlieff et al., 
2014; Stanton et al., 2015). Our qualitative analysis 
of the LP assignments confirms that the questions 
were capable of leading students to metacognitive 
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thought: all participants, regardless of year, showed 
some level of metacognition. However, second-year 
students showed a more advanced level of 
metacognition. For example, the second-year 
students were more likely to be cognitively aware of 
their learning strategies, while first-year students were 
very focused on conceptual understanding. In 
addition, second-year students could exceed certain 
prompts while first-year students remained bound by 
the question. This was particularly apparent when 
students were asked to consider how they would re-
learn the course material. First-year students made 
abstract plans that remained hypothetical scenarios. 
However, second-year students made concrete plans 
and changed their learning strategies between the 
midterm and final exam. These concrete plans may 
explain why second-year students were far more aware 
of failures in their strategic planning - you cannot fail 
to enact behaviour unless you had a plan to behave in 
the first place. A willingness to make changes with a 
failure to enact the change has been previously 
reported (Dye & Stanton, 2017; Sebesta & Bray 
Speth, 2017; Stanton et al., 2015). 

Most institutions are aware that the first 
semester of first-year can be overwhelming for 
students (Sebesta & Bray Speth, 2017). The LP 
assignments captured the adjustments that students 
make to the university setting. First-year students 
expressed substantial frustration and confidence 
issues regarding independent learning and group 
work. In contrast, second-year students expressed no 
negative affect and instead felt group work was a 
highly effective learning strategy. Recent research into 
when, why, and how senior undergraduate biology 
students engage in metacognitive regulation found 
that the motivation to engage in evaluation is often 
context dependent - specifically college dependent 
(Dye & Stanton, 2017). For example, Dye and 
Stanton (2017) found many students did not feel the 
need to evaluate their strategies in high school and 

were only motivated in a college setting when factors 
like poor performance, novel challenges, increased 
information load, and a need for higher-order 
thinking spurred them into considering new 
approaches. 

While our LP assignment is not sufficient to 
adequately capture students' positions on the Perry 
scheme, we did notice a trend in students' LP 
assignments for first-year students to be more 
dualistic in their thinking whereas second-year 
students have a better understanding that there are 
multiple ways of knowing with a continuum between 
weak and strong answers similar to what was 
originally reported by Perry and corroborated by 
others (Perry, 1998; Wise, Lee, Litzinger, Marra, & 
Palmer, 2004). 

Our findings correspond to several others 
that found metacognitive prompts to be effective in 
enhancing learning outcomes (Mynlieff et al., 2014; 
Stanton et al., 2015; Zhao et al., 2014). Similarly, 
improved exam and course scores have been reported 
when students have been directed to reflect on how 
to use available course resources (Chen et al., 2017).  

During the Augustana e-portfolio pilot 
students considered what, why, and how they learned 
while they reflected on the artefacts collected in their 
e-portfolio. Each of these questions metacognitively 
engaged students in their learning through the 
development of their own learning philosophy 
(Haave, 2014), enabling students to make 
connections among their different learning 
experiences in addition to their own personal lives. In 
one course that was part of the pilot study, students 
who completed an e-portfolio were rescued from a 
poor final exam result (Haave, 2016) similar to what 
we observed in the present study. Typically, students 
perform more poorly on their final relative to their 
midterm exam (Zhao et al., 2014).  

The CCI scores tend to remain below 400 
which approximates Perry position 4: Multiplicity 
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(Moore, 1989). Science students tend to score lower 
on the Perry scheme perhaps because science courses 
lend themselves to more absolute thinking: there is a 
correct answer (Finster, 1989). As science students 
progress in their degree program they should gain 
experience in understanding the context of 
experimental design but becoming committed in 
their chosen profession as a scientist and its 
accompanying understanding of narrow expertise 
(commitment in relativism) may not occur until 
completion of their professional training (Perry, 
1998). 

Other studies found that encouraging students 
to consider how they study and to assess whether or 
not that study approach is working, can improve 
learning outcomes (Chen et al., 2017; Mynlieff et al., 
2014; Stanton et al., 2015; Zhao et al., 2014). 
However, unlike our study, not all studies assessed the 
relative academic preparedness of the different 
cohorts of students. This needs to be considered to 
ensure that the benefits of engaging students in 
metacognition of their learning are not simply the 
result of the control cohort of students being 
academically weaker than the cohort with the 
metacognitive intervention. 

When students did not participate in the LP 
intervention in the first-year biology course, their 
level of intellectual development regressed (their CCI 
was lower at the end of the term relative to the 
beginning of term). This suggests that their first term 
experience of their first year of university is not 
promoting their intellectual development in the 
absence of a metacognitive prompt. In contrast, 
students who completed the LP assignment did not 
have a decrease in their CCI. This first-year biology 
course was taught using Team-Based Learning 
(Michaelsen & Sweet, 2011). Thus, even an active 
learning class did not prevent a decrease in CCI. 
However, this course is only one of typically five 
courses that the first-year students are experiencing. 
This result raises the issue of what students' learning 

experience is really doing for them in the first term of 
their first year of university. Anecdotally, some 
students have suggested that they are so busy 
managing their transition to university from high 
school, that they really are not cognizant of their 
intellectual experience, suggesting that the learning 
philosophy assignment may produce the 
metacognitive room necessary for them to reflect on 
the experience. To paraphrase John Dewey, we do not 
learn from experience… we learn from reflecting on 
experience (Lagueux, 2014).  

Similar to our LP assignment, other studies 
have shown that writing assignments with 
metacognitive prompts are able to promote learning 
outcomes (Linton, Pangle, Wyatt, Powell, & 
Sherwood, 2014; Mynlieff et al., 2014; Zhao et al., 
2014). The positive impact of metacognitive writing 
prompts, however, appears to decrease as students 
gain expertise (Nuckles, Hubner, Dumer, & Renkl, 
2010). We plan to investigate this possibility of an 
expertise reversal effect as the students in the present 
study are followed into more senior courses. We are 
following up on these results to determine if the 
effects of a learning philosophy assignment persist 
after the particular course has been completed.  Long-
term benefits of using metacognitive prompts during 
students' learning have been shown for primary and 
secondary (Adey & Shayer, 1993) but not for 
postsecondary students. 
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Appendix A 

 

Instructions for the Learning 
Philosophy Assignment 

MT Learning Philosophy Assignment 
 

To be completed and submitted as an MS Word doc 
by the time of the 1st MT exam.  

Note that the final submission at the end of the term 
will require a reflection on the results of your MT 
exam in light of your answers to these questions and 
whether or not you implemented changes in order 
to prepare for the final exam. 

Questions about learning in general 

• What is learning? What does it mean to 
learn something? 

• Is there a difference between learning a 
science vs learning an art (e.g. literature, 
history, painting)? 

• What is the relationship between 
learning/studying on your own vs as a 
group? Are they different, the same, 
complementary, or unrelated? 

Questions specific to preparing for the exam: 

• How did you learn the material for this 
course? 

• What did you learn for the MT exam in this 
course? 

• Why did you spend time learning this 
material? 

• Will what you’ve just learned in this course 
be useful to you in the future? Why? How? 

• Are you different now after learning this 
than you were before? How? 

• How did learning this make you feel? Why 
did it make you feel that way? 

• If you were going to learn this again, how 
would you learn it differently or learn it 
better? 

• Did you get any feedback, say from your 
instructor or a classmate, as you were 
learning this? Was it helpful? Did you agree 
with it? Did you act on it? 

More general questions about your education: 

• Is the only reason you’re taking this course 
is that it’s required? 

• Why would the university require a course 
like this? 

• Is this (or any course you’re taking) helping 
you become the person you want to be? 

• What do you need to be doing now to make 
yourself the kind of person you want to be 
when you leave the university? 

 

Final Learning Philosophy Assignment 

To be completed and submitted as a MS Word doc 
before the last day of classes. This 2nd submission 
requires a reflection on the results of your MT exam 
in light of your answers to these questions and 
whether or not you implemented changes in order 
to prepare for the final exam. Write this up as a two-
page essay. Ensure that your short essay addresses the 
questions listed below. The two pages are single-
spaced, with 1 inch (2 cm) margins and 12 pt font. 

• Why do you learn? Why have you chosen to 
learn what you are learning? 

• How do you learn? What is the 
basis/evidence which justifies your choice of 
learning/studying strategies? Reflect on this 
in light of the changes you made in response 
to your MT exam result. If you did not make 



A Learning Philosophy Assignment Positively Impacts Student Learning Outcomes 
 
 

61 
 

changes to your learning strategies, explain 
why (e.g. you did well on the MT exam and 
that is evidence that your study regimen 
works and shouldn’t change. Or that you 
were unable to implement the changes you 
wanted to make – ensure that you provide a 
reason.) 

• What is learning? What does it mean to you 
when you say you have learned something? 

• Finally, is your learning/education helping 
you to develop into the person you wish to 
be? Please explain yourself. 

 

Appendix B 
 

Learning Environment Preferences 
Survey 

This survey asks you to describe what you believe to 
be the most significant issues in your IDEAL 
LEARNING ENVIRONMENT. Your opinions are 
important to us as we study how students think about 
teaching and learning issues. We ask, therefore, that 
you take this task seriously and give your responses 
some thought. We appreciate your cooperation in 
sharing what you find most important in a learning 
environment. 

The survey consists of five sections, each 
representing a different aspect of learning 
environments. In each section, you are presented with 
a list of specific statements about that particular area. 
Try not to focus on a specific class or classes as you 
think about these items; focus on their significance in 
an ideal learning environment for you. 

We ask that you do two things for each 
section of the instrument: 

1) Please rate each item of the section (using the 
1-4 scale provided below) in terms of its 
significance or importance to your learning. 

2) Review the list and rank the three most 
important items to you as you think about 
your ideal learning environment by writing 
the item numbers on the appropriate spaces 
at the bottom of the answer sheet. 

Please mark your answers on the separate answer 
sheet provided and be sure to indicate both your 
ratings of individual items and your ranking of the 
top 3 items in each section. It is very important that 
you indicate your top three choices for each question 
area by writing the ITEM NUMBER in the spaces 
provided (1st choice, 2nd choice, 3rd choice). 

Rating 
Scale 

   

1 2 3 4 

Not at all 
significant 

Somewhat 
significant 

Moderately 
significant 

Very 
significant 

 

Before you begin, you may be asked to 
provide us with some background information. This 
information will be used to examine group 
differences; your name or social security number may 
be used at some point in the future if a follow-up 
survey is required. ALL RESPONSES WILL BE 
KEPT CONFIDENTIAL. Again, thank you very 
much for sharing with us your ideas about learning.  
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DOMAIN ONE: 

COURSE CONTENT/VIEW OF LEARNING 

MY IDEAL LEARNING ENVIRONMENT 
WOULD: 

1) Emphasize basic facts and definitions. 
2) Focus more on having the right answers than 

on discussing methods or how to solve 
problems. 

3) Insure that I get all the course knowledge 
from the professor. 

4) Provide me with an opportunity to learn 
methods and solve problems. 

5) Allow me a chance to think and reason, 
applying facts to support my opinions. 

6) Emphasize learning simply for the sake of 
learning or gaining new expertise. 

7) Let me decide for myself whether issues 
discussed in class are right or wrong, based 
on my own interpretations and ideas. 

8) Stress the practical applications of the 
material. 

9) Focus on the socio-psycho, cultural and 
historical implications and ramifications of 
the subject matter. 

10) Serve primarily as a catalyst for research and 
learning on my own, integrating the 
knowledge gained into my thinking. 

11) Stress learning and thinking on my own, or 
being spoonfed learning by the instructor. 

12) Provide me with appropriate learning 
situations for thinking about and seeking 
personal truths. 

13) Emphasize a good positive relationship 
among the students and between the 
students and teacher. 
 

 

DOMAIN TWO: 
ROLE OF INSTRUCTOR 

IN MY IDEAL LEARNING ENVIRONMENT, 
THE TEACHER WOULD: 

1) Teach me all the facts and information I am 
supposed to learn. 

2) Use up-to-date textbooks and materials and 
teach from them, not ignore them. 

3) Give clear directions and guidance for all 
course activities and assignments. 

4) Have only a minimal role in the class, 
turning much of the control of course 
content and class discussions over to the 
students. 

5) Be not just an instructor, but more an 
explainer, entertainer and friend. 

6) Recognize that learning is mutual – 
individual class members contribute fully to 
the teaching and learning in the class. 

7) Provide a model for conceptualizing living 
and learning rather than solving problems. 

8) Utilize his/her expertise to provide me with a 
critique of my work. 

9) Demonstrate a way to think about the 
subject matter and then help me explore the 
issues and come to my own conclusions. 

10) Offer extensive comments and reactions 
about my performance in class (papers, 
exams, etc.). 

11) Challenge students to present their own 
ideas, argue with positions taken, and 
demand evidence for their beliefs. 

12) Put a lot of effort into the class, making it 
interesting and worthwhile. 

13) Present arguments on course issues based on 
his/her expertise to stimulate active debate 
among class members. 
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DOMAIN THREE: 
ROLE OF STUDENT/PEERS 

IN MY IDEAL LEARNING ENVIRONMENT, 
AS A STUDENT I WOULD: 

1) Study and memorize the subject matter – the 
teacher is there to teach it. 

2) Take good notes on what's presented in class 
and reproduce that information on the tests. 

3) Enjoy having my friends in the class, but 
other than that classmates don't add much to 
what I would get from a class. 

4) Hope to develop my ability to reason and 
judge based on standards defined by the 
subject. 

5) Prefer to do independent research allowing 
me to produce my own ideas and arguments. 

6) Expect to be challenged to work hard in the 
class. 

7) Prefer that my classmates be concerned with 
increasing their awareness of themselves to 
others in relation to the world. 

8) Anticipate that my classmates would 
contribute significantly to the course 
learning through their own expertise in the 
content. 

9) Want opportunities to think on my own, 
making connections between the issues 
discussed in class and other areas I'm 
studying. 

10) Take some leadership, along with my 
classmates, in deciding how the class will be 
run. 

11) Participate actively with my peers in class 
discussions and ask as many questions as 
necessary to fully understand the topic. 

12) Expect to take learning seriously and be 
personally motivated to learn the subject. 

13) Want to learn methods and procedures 
related to the subject--learn how to learn. 

DOMAIN FOUR: 
CLASSROOM ATMOSPHERE/ACTIVITIES 

IN MY IDEAL LEARNING 
ENVIRONMENT, THE CLASSROOM 
ATMOSPHERE AND ACTIVITIES 
WOULD: 

1) Be organized and well-structured — there 
should be clear expectations set (like a 
structured syllabus that's followed). 

2) Consist of lectures (with a chance to ask 
questions) because I can get all the facts I 
need to know more efficiently that way. 

3) Include specific, detailed instructions for all 
activities and assignments. 

4) Focus on step-by-step procedures so that if 
you did the procedure correctly each time, 
your answer would be correct. 

5) Provide opportunities for me to pull together 
connections among various subject areas and 
then construct an adequate argument. 

6) Be only loosely structured, with the students 
themselves taking most of the responsibility 
for what structure there is. 

7) Include research papers, since they demand 
that I consult sources and then offer my own 
interpretation and thinking. 

8) Have enough variety in content areas and 
learning experiences to keep me interested. 

9) Be practiced and internalized but be 
balanced by group experimentation, 
intuition, comprehension, and imagination. 

10) Consist of a seminar format, providing an 
exchange of ideas so that I can critique my 
own perspectives on the subject matter. 

11) Emphasize discussions of personal answers 
based on relevant evidence rather than just 
right and wrong answers. 
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12) Be an intellectual dialogue and debate among 
a small group of peers motivated to learn for 
the sake of learning. 

13) Include lots of projects and assignments with 
practical, everyday applications. 

 

DOMAIN FIVE: 
EVALUATION PROCEDURES 

EVALUATION PROCEDURES IN MY 
IDEAL LEARNING ENVIRONMENT 
WOULD: 

1) Include straightforward, not "tricky," tests, 
covering only what has been taught and 
nothing else. 

2) Be up to the teacher, since s/he knows the 
material best. 

3) Consist of objective-style tests because they 
have clearcut right or wrong answers.  

4) Be based on how much students have 
improved in the class and on how hard they 
have worked in class. 

5) Provide an opportunity for me to judge my 
own work along with the teacher and learn 
from the critique at the same time. 

6) Not include grades, since there aren't really 
any objective standards teachers can use to 
evaluate students' thinking. 

7) Include grading by a prearranged point 
system (homework, participation, tests, etc.), 
since I think it seems the most fair. 

8) Represent a synthesis of internal and external 
opportunities for judgement and learning 
enhancing the quality of the class. 

9) Consist of thoughtful criticism of my work 
by someone with appropriate expertise. 

10) Emphasize essay exams, papers, etc. rather 
than objective-style tests so that I can show 
how much I've learned. 

11) Allow students to demonstrate that they can 
think on their own and make connections 
not made in class. 

12) Include judgments of the quality of my oral 
and written work as a way to enhance my 
learning in the class. 

13) Emphasize independent thinking by each 
student, but include some focus on the 
quality of one's arguments and evidence. 
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