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Problem-based learning in introductory linguistics

VALENTYNA FILIMONOVA

Indiana University
This study proposes a design for and examines the effects of a problem-based learning ap-

proach to the promotion and assessment of deep learning in undergraduate linguistics education.
Specifically, it reports on how the higher-order learning outcomes are achieved by students
through a semester-long problem-solving task in an introductory Spanish linguistics course. Spe-
cific teaching strategies are described, and achievement is measured by student grades, self-eval-
uations, and reflections. This approach has proven effective for stimulating such higher-order
thinking skills as (i) applying knowledge of the material to solving linguistic problems, (ii) devel-
oping skills in research and critical analysis, and (iii) developing a professional work ethic.*
Keywords: problem-based learning, pedagogy, introduction to linguistics, forensic linguistics,
higher-order thinking

1. Introduction. The focus of this research is a novel problem-based approach to
teaching an introduction to linguistics course to undergraduate students at advanced
levels of Spanish. As is well known to the readership, because linguistics is studied
from formal, cognitive, and social perspectives, it represents an intersection between
humanities and social sciences (see e.g. Spring et al. 2000). Experience shows that
common learning outcomes in introductory linguistics courses are recognition and un-
derstanding of concepts and phenomena at the various levels of language structure (i.e.
sound, word, sentence, etc.). These skills, however, are considered to be at the lower
end of cognitive difficulty and depth of learning (Bloom 1956), leaving the higher-end
potential largely untapped. An important part of this reality is due to the fact that lin-
guistics is a relatively young discipline, not normally taught at the high-school level and
not required of nonlinguistics majors in college, with the exception of language educa-
tion majors and laterally related careers such as anthropology and speech pathology. Yet
because linguistics is a data-driven, research-based, and highly analytical discipline, it
offers many opportunities for development of higher-order thinking skills, including
critical thinking, scientific reasoning, and interdisciplinary research and reporting. 
The pedagogical innovation presented in this article addresses this issue by proposing

a design of the curriculum for and reporting on the incorporation of a problem-based
learning (PBL1) component into this course, with the purpose of developing precisely
these higher-order skills and fostering deeper learning in students of all majors. Specifi-
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1 ‘Project-based learning’ and ‘problem-based learning’ are both abbreviated as PBL and share student-
centered and multidisciplinary problem orientation, self-direction, and collaboration as their fundamental as-
pects (Perrenet, Bouhuijs, & Smits 2000). The distinction is said to be in that project-based learning is fo-
cused on application, while problem-based learning is more concerned with the acquisition of knowledge.
Thus, project-based learning usually leads to a concrete final product through a more defined series of steps
that must be followed. Problem-based learning, by contrast, may lead to multiple possible solutions, some
more effective than others, emphasizing instead skill development and critical thinking in the process.
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cally, the article presents a semester-long multistep forensic problem, which builds on
different pieces of linguistic evidence, and describes its integration into and effect on the
progression of the course, from its design to implementation to evaluation. On the one
hand, this study addresses the growing interest in innovative and effective pedagogy for
teaching linguistics by illustrating and supporting one such method with evidence of stu-
dent success. On the other hand, it also proposes solutions to some assessment limitations
of previous PBL research by focusing on problem solving and deep content learning, to-
gether with the more general goals of improved scientific reasoning and professional de-
velopment as part of the overall mission of higher education.
With these goals in mind, the article is structured in the following way. The back-

ground section (§2) defines and situates PBL in the theoretical and historical context,
offering an overview of pedagogical evidence on PBL in various disciplines, along with
its strengths and limitations, and leads to the motivations and objectives of the present
research. The methods section (§3) introduces the course and its objectives, as well as
the design, implementation, and assessment of the PBL component. The analysis and
results (§4) report on the quantitative grade data and the qualitative student reflections
and self-evaluations. The article concludes with a reflection on the importance of such
evidence-based pedagogical innovations, with due consideration of issues to take into
account in future research and some possible directions for innovations in teaching lin-
guistics, for which there is growing momentum.

2. Background.
2.1. Theoretical background on PBL. Problem-based learning refers to a range

of problem-solving and interdisciplinary approaches to teaching, aimed at students’
self-directed discovery of knowledge through analyzing and tackling complex, real-
world problems with more than one solution (Dochy et al. 2003, Sipes 2017, Stentoft
2017, Walker & Leary 2009). It is a relatively new approach for most disciplines,
housed under the larger umbrella of active learning and based on the constructivist the-
ory of learning (e.g. Fosnot & Perry 1996, Savery & Duffy 1995). 

Constructivism is an influential learning theory stemming from Piaget’s (1955)
and Vygotsky’s (1978) research into children’s cognitive development. Its principles lie
in the process of knowledge construction by learners through active cognitive and so-
cial engagement (Schcolnik, Kol, & Abarbanel 2006, Yilmaz 2008). Savery and Duffy
(1995:31) summarize constructivist principles of learning as (i) interactions with the
environment or context (ii) stimulated by cognitive conflict or puzzlement (Piaget
1977) and (iii) evolving through social negotiations (Vygotsky 1978). These principles
also define what has come to be known as deep approaches to learning (Baeten et al.
2010). They have further informed the multiple active-learning pedagogical approaches
and methods that are in existence today: learner-centered teaching (e.g. Blumberg
2009), self-directed learning (e.g. Garrison 1997), collaborative learning (e.g. Bruffee
1993), project-based learning (Krajcik & Blumenfeld 2006), and problem-based learn-
ing (e.g. Savery & Duffy 1995), among others. The motivation behind all of these
teaching models is the movement away from the basic conceptual learning (i.e. surface
learning) toward higher-order learning processes (i.e. deep learning), such as analysis
and critical evaluation, outlined by the influential Bloom’s taxonomy (Bloom 1956,
Krathwohl 2002).

Active learning has become the definition of good teaching and learning across dis-
ciplines, because it deepens and reinforces knowledge by turning concepts into measura-
ble products and outcomes. It defines learning by doing. The advantage of active-learning
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pedagogies is further supported by benefits that are independent of content, such as im-
proved academic achievement, interpersonal relationships among the students, percep-
tions of greater social support, self-esteem, and student attitudes (Prince 2004). 
These interdisciplinary benefits are easily translated into general career readiness

for graduating college students. According to the National Association of Colleges and
Employers (NACE), eight core competencies define a competitive modern-day profes-
sional across most career paths, as summarized in 1.

(1) Core competencies (NACE 2018)
a. critical thinking and problem solving
b. oral/written communication
c. teamwork/collaboration
d. information-technology application
e. leadership
f. professionalism/work ethic
g. career management
h. global/intercultural fluency

Development of some of these skills is often an implicit part of various active-learning
pedagogies. The PBL approach described in this study aims to improve most of these
competencies to a significant extent.

2.2. Pedagogical background on PBL: applications and implementations.
PBL was first envisioned and implemented in Canada in the 1950s and 1960s in med-
ical education (Barrows & Tamblyn 1980) and has now become a common teaching
method in medicine (e.g. Boud & Feletti 1997, Chakravarthi, Judson, & Vijayan 2009,
Solomon & Crowe 2001), engineering (e.g. Lima et al. 2007, Woods 1996), sciences
(Arámbula-Greenfield 1996), and economics (e.g. Koromyslova & Garry 2016), and it
is currently gaining ground in social and cognitive sciences (e.g. Gallagher & Stepien
1996, Willis 2002). Multiple individual and meta-analysis studies advocate for PBL ef-
fectiveness as opposed to traditional lecture-based instruction with respect to long-term
retention of knowledge, development of transferable skills, overall satisfaction (Dochy
et al. 2003, Harris & Kloubec 2014, Strobel & van Barneveld 2009), interpersonal
skills, and rates of graduation and program completion (Schmidt et al. 2009).
In medical education, Solomon and Crowe (2001) conducted a study on student

perceptions of a peer-led problem-based physiotherapy course at a Canadian university.
During this course, students alternated as group peer tutors in leading content discov-
ery, questioning, and analysis. A qualitative analysis of fifty-six reflective journals re-
vealed that students struggled with taking on these deeper approaches to learning while
also developing as independent and responsible group leaders. The personal challenges
were nevertheless accompanied by a sense of accomplishment and better preparation
for real work in the medical field toward the end of the course. Similarly, Nardi and
Cremer (2003) assessed the level of student success in achieving higher-order learning
outcomes in an introduction to nursing course. This was done through critical reflective
inquiry to promote not only deep learning but also mindful practice essential in the
field. A multivariate analysis of sixty-four students’ reflexive practice scores and their
final grades in the course revealed a strong correlation. Higher-order learning objec-
tives achieved included competent provision of health care, as well as critical thinking,
cultural competency, effective communication, and professional role modeling.
In engineering, PBL has been identified as an ideal teaching method to promote all

eleven of the ABET (2013) outcomes that engineering students must achieve, among



which are the ability to apply knowledge, conduct experiments, design a product, func-
tion on multidisciplinary teams, solve problems, and more (Felder & Brent 2003).
Woods (1996) is an avid promoter of PBL in the chemical engineering program at Mc-
Master University, boasting of the high effectiveness and competitiveness of the pro-
gram’s graduating students due to their highly developed problem-solving skills and
adaptability to demanding work environments. Lima, Carvalho, Flores, and van Hat-
tum-Janssen (2007) were specifically interested in student and professor perceptions of
the benefits of project and problem components of engineering courses in Portugal.
Specifically, they found that students perceived the content of the course to be more
easily relatable to other disciplines and skill sets gained from other major-required
courses, and that students’ motivation increased, their soft skills of collaboration and
critical thinking improved, and teacher satisfaction also generally grew. 
In science, Cheaney and Ingebritsen (2005) explored the use of PBL in an online

biotechnology course for a mixed undergraduate and graduate student audience. The
study focused on a redesigned five-week unit on genetic diseases and ethical, legal, so-
cial, and human issues related to DNA testing. The PBL component was a fictional but
realistic case study in which students had to consider medical history and a range of
other background factors in order to cooperatively come to a decision to advise a ficti-
tious person on whether to undergo DNA testing. The assessment consisted of a series
of inquiry-based assignments and group work, exams, and student evaluations of the
unit and self-evaluations of the learning objectives. In this study, the post-unit exam
scores were somewhat lower for the PBL instruction than for the lecture-based format,
although there were no significant differences in the overall course grades. This was in-
terpreted as due to the inconsistency of assessing lower-level thinking as opposed to the
actual problem-solving skills that were practiced. In the final evaluations, these skills
were rated between good and excellent in terms of achievement of course outcomes.
In social science, Gallagher and Stepien (1996) conducted a comparison between

traditional lecture-based instruction and PBL-based instruction of American Studies at a
high-school level. A total of 167 students were randomly distributed among eight sec-
tions of American Studies taught during the same year. Two of the sections, taught by one
of the four instructors of the course, were PBL-based. While the other sections continued
using traditional instruction, the curriculum of the PBL sections consisted of about 50%
dilemmas and inquiry-based activities that had been inserted into the regular curriculum.
All eight sections took the same multiple-choice test at the end of the year. The gain
scores for conceptual knowledge on the test were either significantly higher or the same
for the PBL sections as compared to the control sections, showing potential benefits for
long-term retention and no loss of opportunity to learn conceptual knowledge.
The wide variability in implementation of PBL-based approaches is summarized in

Sipes’s (2017) PBL matrix for data collection and calls for caution regarding different
assessment techniques when interpreting its effectiveness (Gijbels et al. 2005, Walker
& Leary 2009). Sipes (2017) classifies PBL environments as a matrix of various com-
binations of the curriculum-design variable and the problem-type variable. 

• Curriculum-design types (Barrows 1986): lecture-based, case-based lectures,
case methods, simulation of an authentic problem, and closed-loop authentic prob-
lems

• Problem types (Jonassen 2000): story problems, rule-using problems, decision
making, troubleshooting, strategic performance, policy, design problems, and
dilemmas
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According to this matrix, PBL-based courses can range from low PBL-environment in-
dices (e.g. lecture-based curriculum using story and rule-based problems) to very high
indices (e.g. closed-loop authentic problems framed as design problems and dilemmas).
This points to multiple possibilities for incorporating PBL into almost any course de-
pending on the discipline’s practice and required skill sets at various levels of under-
graduate, graduate, and professional education.

2.3. Limitations and practical considerations of PBL. Some PBL implementa-
tions have been met with criticism of the imbalance between direct instruction and stu-
dent self-regulation, especially in disciplines like science and engineering (Kirschner,
Sweller, & Clark 2006). Successful problem solving involves a certain skill set that is
usually still being developed in students new to the discipline and requires a fair
amount of modeling and scaffolding on the part of the instructor (see Hung, Bailey, &
Jonassen 2003). Rather than simplify the learning outcomes, Schmidt (1993) addresses
the cognitive demands of PBL that stimulate learning and that must be attended to in its
implementation, as in 2.

(2) Cognitive demands of PBL (Schmidt 1993)
a. activation of prior knowledge
b. active processing and elaboration on prior knowledge through discussion
c. restructuring of knowledge and construction of an appropriate semantic

network
d. learning in the scaffolding context of a real-world problem
e. emergence of epistemic curiosity due to real-world relevance

Additionally, there has often been a mismatch between the applied focus of instruc-
tion and a contrastively conceptual assessment (e.g. traditional multiple-choice tests),
making it difficult to assess the real effect of PBL on deeper learning and resulting in
some conflicting literature on its benefits (Belland, French, & Ertmer 2009). While
there are often various administrative constraints on the type of assessment used, it is
important to keep in mind that if problem solving is the skill being taught, as often is the
case in linguistics, an effective assessment should be problem-based as well. In general,
however, in spite of some contradictory reports on the effects of PBL on short-term
knowledge retention, there is a fair amount of promising evidence of long-term knowl-
edge retention (Dochy et al. 2003, Strobel & van Barneveld 2009). Specifically, even
when students in traditional learning environments end up performing better than PBL
students on immediate tests, their retention of conceptual knowledge and skills levels
out with time (Coulson 1983, Eisenstaedt, Barry, & Glanz 1990). This finding is useful
for introductory-level linguistics, where developing strong conceptual knowledge is
often the main goal of the course.
Finally, from the student perspective, the ambiguous and ill-structured format of real-

world problems commonly results in both a feeling of uncertainty and discomfort with
taking on more responsibility for individual learning (Alessio 2004, Hung et al. 2003),
on the one hand, and excitement to try something new and different (e.g. Harris &
Kloubec 2014), on the other. These conflicting perceptions have added to the criticism
of PBL in the literature and to the uncertainty that still exists regarding its effectiveness.
There is no doubt that PBL offers considerable promise due to its strong foundation in
the science of learning, and it is equally true that its implementation has not yet been
mastered. In particular, the issues of scaffolding and assessment must be consciously
and effectively addressed at the teaching end of its implementation, and the present
study intends to illustrate this for an introductory linguistics course.
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2.4. Research motivation and objective. At the moment, no research exists on
the PBL approach to teaching linguistics, though outreach efforts involving college lin-
guistics students (e.g. Fitzgerald 2010, McKee et al. 2015) and project-based curricula
(Bateman 2019) are likely to provide students with some of the same benefits. Turning
a content-heavy survey of several subfields of linguistics into a cohesive active-learn-
ing environment presents its challenges, and best practices are still emerging. One logi-
cal reason for this is that introductory courses are traditionally designed as general
surveys of basic concepts that are critical for continued study in upper-level courses.
The goal of simply understanding and remembering such concepts for future applica-
tion is therefore consistent with lower-level thinking skills and objectives (Bloom 1956,
Krathwohl 2002). Introducing higher-order objectives, such as application and critical
analysis, into an introductory course is not common but is not actually contradictory to
this goal. First of all, application and analysis strengthen understanding of the concepts
by necessarily putting them into practice and showing their potential for future applica-
tions. These future applications, in turn, also vary. Introductory courses in general are
exploratory for many students in search of a major, so an introductory linguistics course
may either remain a student’s only experience with the field or turn into a stepping
stone for further career development. Linguistics as a science offers valuable life and
research tools to both types of students, majors and nonmajors, which makes the intro-
ductory course even more important. 
With these considerations in mind, it is the position of this researcher that it is neither

enough nor desirable that linguistics students finish an introductory course with only
basic familiarity with an array of concepts that are not readily connected to each other,
to other courses, to students’ varied career paths, or to the problems of the real world. In
the spirit of promoting linguistics education as general education, linguistic outreach
possibilities, and active-learning pedagogies, the present study attempts to fill the gap
by offering a design of a PBL-based introductory linguistics course. Additionally, it ad-
dresses some of the assessment limitations of previous PBL research by focusing on
problem solving and deep content learning specifically, together with the more general
development of scientific reasoning and professional development.

3. Method: PBL applied to introductory spanish linguistics.
3.1. Introduction to hispanic linguistics. The pedagogical innovation of incor-

porating PBL into introductory linguistics is illustrated with an advanced, third/fourth-
year undergraduate course in Spanish linguistics at a large US Midwestern university.
The course is a requirement for Spanish majors and minors, to be chosen from three
content-based courses on literature, culture, and linguistics. It is taken after students
have completed intensive grammar training in the first two years. While these students
are at the advanced levels of their language education, most of them do not have any
linguistics training, making this an introductory course in terms of content.2 The fol-
lowing course description has been adapted to the course under investigation, with the
highlighted elements unique to the sections designed and taught by the author and re-
ferring to the incorporated PBL component:
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2 At the institution under investigation, this course is taught by a large number of graduate students and fac-
ulty, resulting in a fair amount of variation in teaching styles and curricular implementation, as well as vary-
ing assessments. The unifying factor is a relatively general course description that guides the curricular and
assessment decisions in order to ensure that the courses are comparable in quality. The particular course ob-
jectives, however, may vary slightly, as is shown for the PBL sections in §3.2.



This general introduction to Hispanic linguistics has as its objective to help students understand and ap-
preciate the linguistic system that we use to codify the world around us and to communicate among each
other. The course is designed to introduce basic concepts of linguistic theory and methodology and to put
them into practice in various projects that linguists use in real life. The class time will be divided
among presentation of information, practical exercises and discussion while homework will include
reading, videos, and written projects to reinforce and advance learning. [my translation, emphasis
added]

While there is some variability in the branches of linguistics covered in course sections
taught by different instructors, those covered in the present curriculum include prag-
matics, morphology, syntax, phonetics, phonology, and sociolinguistics—in this order.
The present study focuses on this particular course structure as illustrative of a PBL cur-
riculum and does not explicitly compare it to other sections that are typically taught at
this or other institutions.

3.2. Course objectives. The course description has been translated into a set of
seven learning outcomes for the PBL-based sections, summarized in 3, ranging from
lower-order to higher-order cognitive mastery.

(3) Learning outcomes for PBL-based course sections
a. Distinguish among different levels of linguistic analysis (word, sound,

etc.)
b. Understand basic concepts of pragmatics, morphology, syntax, phonetics,

and phonology
c. Understand regional and social variation in the Spanish-speaking world
d. Apply knowledge of the material to solving linguistic problems
e. Develop basic skills in research and critical analysis
f. Develop professional ethics related to scientific work
g. Prepare for other courses in Spanish, linguistics, or Hispanic linguistics

and your professional career
Learning outcomes 3d–f, added to the author’s sections of the course specifically to fos-
ter PBL, correspond to the higher cognitive processes of applying, analyzing, and eval-
uating from the revised Bloom’s taxonomy (Anderson & Krathwohl 2001), as well as
procedural and metacognitive dimensions of knowledge. It is at these levels that learn-
ing becomes deep and turns into transferable knowledge and skills, and PBL pedagogy
is an effective way to promote it.

3.3. The PBL component in introductory linguistics. 
Design. The PBL component of the course takes the shape of a semester-long case

study modeled on an authentic problem in modern-day forensic linguistics. Forensic lin-
guistics is a practice of ‘applying rigorous, scientifically accepted principles of linguis-
tic analysis to legal evidence’ that is at least in part language-based in nature; this includes
plagiarism, contracts, confessions, anonymous texts, and phone calls, among many other
cases (Leonard 2006). The problem introduced at the beginning of the semester describes
a missing-person case under investigation by the police, and throughout the course leads
are presented that include limited but varied linguistic evidence: text messages, social
media presence on Twitter, recordings of interviews with persons of interest, and a voice
message from an alleged kidnapper. All characters and most of the linguistic evidence
used for this simulated case study come from a freely available Spanish Proficiency Ex-
ercises website at the University of Texas at Austin (Kelm n.d.). The anonymous threat
message was fabricated, and Twitter accounts were selected on the basis of geographical
area and gender in order to match the characters’ backgrounds.
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The particular case study presented to students was designed in such a way that, due
to missing pieces of information, no student would arrive at one true solution, although
they were not aware of this. However, some would get closer than others as a result of
quality of work, systematic analysis, and reasoning. This design was intended to place
more emphasis on the process and the development of critical thinking necessary at each
stage of the investigation, allowing student progress even for those who did not perform
as well on the initial analyses. Since this approach is experimental in this instructional
environment, it currently lacks control-group comparison, but it addresses the funda-
mental issues of PBL as a skill-building and deep-learning approach to teaching.

Implementation. The case study was introduced with an early discussion of the sci-
entific method, scientific reasoning, and critical thinking required for data analysis, in-
terpretation, evaluation, and reporting. A rubric and a model of a forensic report were
discussed in class, and students were encouraged to collaborate on the data analysis in
order to make sense of each subproblem. See the appendix for sample instructions and
a forensic report template (these are also provided in separate PDF format at http://
muse.jhu.edu/resolve/93).
Pieces of linguistic evidence for the case were presented to students in five stages, as

five subproblems, each toward the end of a content unit: pragmatics, morphology, syn-
tax, phonology, and sociolinguistics. Students were expected to review and use the fac-
tual and conceptual knowledge they had gained and practiced early in the unit to narrow
down the suspect pool through critical analysis and scientific forensic reports at each
stage. Each forensic report builds upon and tests the students’ previous hypotheses, al-
ways requiring them to support and critique their reasoning, and resulting in an in-
formed verdict at the end of the semester. Table 1 outlines the timeline of the case with
respect to the content units of the course.
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content unit case story line linguistic objective real-world objective
1. pragmatics The missing person’s Speech acts, conversa- Identify relationships and 

cellphone is recovered tional maxims, impli- intentions of 8 persons of 
with a chat history that catures, register interest.
produces 8 persons of 
interest.

2. morphology An anonymous threat Morphemes, parts of Determine gendered style of 
message appears on speech, composition, the anonymous text (Krawetz 
the recovered cell- inflection, derivation 2006, Lakoff 1973, Newman 
phone, deemed to be et al. 2008).
from the kidnapper.

3. syntax Twitter accounts of the Lexical and grammatical Determine level of neuroti-
8 persons of interest categories, syntactic cism and psychological 
have been identified. phrases, syntactic and inclination toward criminal 

semantic roles, verb activity (Boduszek et al. 
categories 2013, Oberlander & Gill 

2004).

4. phonetics and Video recordings of Articulatory description Determine the dialect and 
phonology interviews of the 8 of consonants, pho- country of origin of the 

persons of interest nemes, allophones, main suspect so far.
become available phonetic transcription
as well as police evi-
dence that the missing 
person has been taken 
to the country of origin 
of the alleged kidnapper.

(Table 1. Continues)

http://muse.jhu.edu/resolve/93
http://muse.jhu.edu/resolve/93


The design of the case as an ill-structured problem resulted in different students de-
veloping different opinions throughout the semester, which especially invigorated their
search for truth and the problem-solving competition toward the end. In this particular
case, none of the eight persons of interest was actually the kidnapper, and the linguistic
evidence presented as that of the kidnapper had been produced by the missing person
herself (or rather the selected character). This was a conscious decision made early on
by the instructor in order to motivate critical thinking and encourage discussions about
research and the scientific approach to data analysis and presentation. 
According to Sipes (2017), this particular implementation of PBL may be placed

midway between well-structured and ill-structured problems and dilemmas, as it allows
multiple paths toward multiple possible solutions, which are presented in an organized
way and are ultimately limited (cf. Jonassen 2011). The curricular implementation can
be classified as a hybrid problem-based case method, in which the problem is intro-
duced prior to content and is used throughout the course to reinforce content, with stu-
dents finally evaluating their reasoning at the conclusion of each problem-solving stage
(Barrows 1986). The solution (unexpected by students but logical) is revealed to stu-
dents at the very end of the course, prompting critical discussion of the scientific
method and self-evaluation of the skills necessary for successful problem solving.
In order to avoid the pitfalls faced by previous studies (cf. Hung et al. 2003) and to

address Schmidt’s (1993) outline of a suitable cognitive environment for PBL (i.e. acti-
vation of prior knowledge, active processing and restructuring of knowledge, scaffold-
ing in context, and motivating epistemic curiosity), several measures were implemented
to ensure students’ successful development of the skills involved in problem solving.
These can be classified into the four support areas summarized in Table 2.
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PBL support areas helpful implementation strategies
Scaffolding, structuring, • Initial whole-class workshop on the scientific method

and modeling • Early semester presentation and discussion of case-study context, proce-
dure, and expectations

• Modeling of linguistic analysis and report process
• Using the same report template and rubric for all five reports: objective,

data, analysis, interpretation, and preliminary conclusion, limitations, and
future directions

Sufficient preparation • Review of unit concepts at the time of presentation of new linguistic evi-
time dence and strategizing

• Allowing at least one week for students to delve into the problem, ask
questions, and write up a well-reasoned report

Collaboration and • Permission to collaborate on the analysis portion of the report, but with an 
discussion individual write-up (adaptable)

• Some follow-up class discussion on the progress, without revealing the
‘correct’ answer

(Table 2. Continues)

content unit case story line linguistic objective real-world objective
5. sociolinguistics The number of the anony- Graphemes, phones, Reverse-transcribe the tran-

mous threat message dialectal phonological scribed spectrogram signal 
leads to a tapped tele- variation, social and analyze represented 
phone conversation evaluation of pho- sound patterns for dialectal 
(voice message) of the nological traits (stigma, and social features such as 
alleged kidnapper. prestige), social factors sex, education, and age.

of sex, age, and Determine whether it 
education level matches the main suspect or 

another of the persons of 
interest.

Table 1. PBL case-study timeline with respect to the course organization and objectives.



These strategies reinforce the focus on skill building with the consideration of the
scientific method and a systematic approach to research and reporting. This approach
also entails a move away from the comfortable but simplistic view of problem solving
as finding one ‘right’ answer in favor of fostering critical thinking, which is what PBL
is truly meant to promote and assess.

Assessment. To address the criticism of prior studies that failed to test deep learning
and problem solving (Belland et al. 2009), the forensic reports were designed as a tool to
develop and to assess these skills at the same time. The rubric, given in Table 3, provides
some help for the students to structure their thinking and writing processes as part of de-
veloping professional ethics in scientific work, one of the higher-order course objectives.
Most importantly, 75% of the grade is dedicated specifically to the analysis and discus-
sion sections, in which the problem has to be deconstructed; evidence broken down, eval-
uated, and synthesized; and preliminary conclusions made—all based around the key
concepts of the unit.

e10 LANGUAGE, VOLUME 96, NUMBER 1 (2020)

Each forensic report is followed by an in-class conceptual quiz (multiple-choice,
matching, and short-answer format) as another measure of content learning. These
quizzes are used to assess the short-term effects of PBL on content-knowledge reten-
tion. For an approximation to long-term retention, a cumulative midterm and a final
exam use a compilation of previous quiz questions with modified examples. Finally,

PBL support areas helpful implementation strategies
Assessment and • Grading the process on completeness, accurate use of unit terminology and 

feedback that ensures concepts, and soundness of reasoning and support of each claim 
development • Timely feedback (before introducing the evidence for the next report)

Table 2. Helpful implementation strategies to support successful student learning in PBL.

category specific criteria quality
Format and general • At least 300 words of own narrative (complete and connected 5%

completeness sentences, with appropriate grammar and lexicon)
• At least 4 paragraphs: (1) Introduction and objective, (2) 

Analysis and results, (3) Discussion, and (4) Preliminary 
conclusion and future directions

• Completes all parts (answers every question)
• Cites sources and includes a bibliography

(1) Introduction and • Describes the problem to be solved and how it is proposed to 5%
( ) objective solve it

• At least 3 complete and connected sentences 

(2) Analysis and results • Follows the instructions for the analysis: deconstruct the 30%
problem, select evidence, analyze, synthesize, and interpret 
the evidence

(3) Discussion • Explains the results of the analysis in narrative form 45%
• Argues the importance of the results in relation to the objective
• Supports the arguments with concrete examples from the data
• Uses terms and concepts from the unit appropriately

(4) Preliminary • Summarizes what was most important in the analysis 10%
( ) conclusion and • Connects the analysis with the objective of the report
(1) future directions • Mentions limitations and possible future directions

• At least 3 complete and connected sentences

(5) Bibliography • Cites sources of the data and referenced materials 5%

Comments & Grade

Table 3. Forensic report guidelines and rubric (translated from Spanish).



students complete self-evaluations of their mastery of the course objectives at the
halfway point and the ending point of the semester, and also submit a final reflection on
the effects of PBL on their learning and on their personal, professional, and academic
development more generally.

4. Analysis and results.
4.1. Grade performance and long-term retention. Given the exploratory na-

ture of this pedagogical experiment, the quantitative data are limited to the grades ob-
served within the experimental sections without group comparisons. Overall, forensic
problem solving proved to be the most challenging part of the entire course for the stu-
dents, as illustrated in their reflections (§4.2), which are also consistent with Hung et
al.’s (2003) and Alessio’s (2004) reports on student discomfort with ill-formed prob-
lems. In fact, earlier studies tracking enrollment and attrition rates noticed that, in gen-
eral, less than 50% of students selected the PBL track when a traditional lecture-based
track was available (Albanese & Mitchell 1993). What may further complicate the issue
of enrollment is that linguistics courses in comparison to other general education
courses are known to have lower enrollments (Spring et al. 2000). Given the short two-
semester lifespan of the current pedagogical experiment and the lack of a formal control
group, no statistics on course completion and withdrawal rates are available at this time,
although based on the author’s teaching experience at the same institution, there was no
noticeable difference in completion and withdrawal rates in the PBL sections compared
to the others.
According to Belland et al. (2009), if the purpose of PBL is to promote deep content

learning, the appropriate assessment should evaluate not students’ basic knowledge of
content but their ability to apply that content to previously unseen real-life situations.
Appropriately, each forensic report was meant to address new pieces of evidence that
would encourage students to review the unit material and apply it in new ways to get a
little closer to solving the mystery. Reports were completed at home and submitted right
before the more traditional in-class quiz testing conceptual knowledge, serving as a
treatment and an assessment at the same time.
Table 4 demonstrates that students performed as well on the quizzes as on the foren-

sic reports (B average), checked by a repeated measures pairwise t-test (t = 0.706, 
p = 0.485). This is not surprising, given that the two assessment techniques engaged
conceptual knowledge at different levels: the quizzes tested understanding and mechan-
ical application of practiced skills on practiced examples, while the reports required
 students to use that knowledge to complete complex tasks. Therefore, increased time-
on-task and attention for elaboration in the PBL component yielded results that are not
significantly different from those of an in-class quiz, which is more controlled but did
not provide students the opportunity for elaboration. According to Dochy et al. (2003),
it is this attention for elaboration that is likely to lead to better retention of knowledge.
While time-on-task and elaboration are not exclusively PBL traits, they are definitive
aspects of it.
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grade avg
PBL forensic reports Application of conceptual and procedural knowledge 83.6%
unit quizzes Short-term retention of conceptual knowledge 85.9%
cumulative exams Long-term retention of conceptual knowledge 85.1%
overall course success (including participation, oral presentations, homework 86.7%

readings, and drill exercises)

Table 4. Assessment of student success in grade averages with respect to short-term and long-term
retention of conceptual knowledge (out of 100%); n = 35 students.



In a way, the forensic reports were a treatment whose immediate effects on short-
term retention of conceptual knowledge could be measured via the quizzes. However,
most existing study techniques are capable of producing such short-term effects, and
one of PBL’s celebrated advantages is long-term retention. For example, Strobel and
van Barneveld’s (2009) meta-analysis of PBL effects highlights a clear long-term ad-
vantage on post-tests of twelve weeks (Coulson 1983) to two years after instruction
(Eisenstaedt et al. 1990). One approximation to measuring long-term effects over the
course of the semester in this study is comparing quiz scores with midterm and final cu-
mulative exams. The midterm exam was given at the end of the first three units with
their corresponding forensic reports (the end of week 8). The final exam was completed
at the conclusion of all five units and forensic reports (week 16), more than twelve
weeks after the first material had been learned. Given the cumulative nature of these
exams and a general tendency for memory to decline with time, it is encouraging to ob-
serve the high retention levels of this knowledge that are suggested by the unchanged
average scores between quizzes and cumulative exam grades (t = 0.728, p = 0.471). The
nonsignificance of differences in these scores suggests that there is no significant
change between short-term and long-term performance within the semester.3 This quan-
titative evidence supports the proposal of incorporating higher-level cognitive out-
comes into introductory-level courses such as linguistics, in spite of their main focus on
conceptual knowledge development. While understanding of concepts is found at the
lower end of cognitive difficulty, evidence points to a comparative level of develop-
ment of this skill through higher-order tasks such as application and analysis, which ad-
ditionally has a desired lasting effect. It is important to acknowledge that the absence of
a control group in this study makes these conclusions tentative but worth replicating in
the future. Additionally, follow-up studies focused on later post-tests, such as in Coul-
son 1983 and Eisenstaedt et al. 1990, are certainly necessary. 

4.2. Student reflections on PBL. Similar to many prior studies on PBL (e.g.
Solomon & Crowe 2001), the best support for PBL as an effective reinforcement of
conceptual knowledge comes from the students’ end-of-semester reflections on their
experience with forensic reports as the main PBL course component. When asked about
the role of forensic reports in their achievement of course objectives, student reflections
consistently coincided with the previous literature on two main counts: the reports were
said to be very challenging, yet an effective way to connect all course units to each
other and to the real world outside of class. 
All of the reflections combined were analyzed qualitatively in a bottom-up approach:

all comments were tagged for content and grouped by similarity, producing seven cate-
gories identified by the students as positive effects of PBL on their learning and growth
and one category identified as a negative effect. Table 5 lists these from most to least
frequently mentioned (raw counts are given in the first column), with accompanying il-
lustrative comments from the students from Fall 2016 and Spring 2017.
As Table 5 shows, it is not the case that forensic reports had no negative effects. The

category identified as a negative effect from the student comments is labeled ‘diffi-
culty’ (raw count of ten mentions by different students). As seen in comments (p)–(r) of
Table 5, students from both semesters repeatedly used the words ‘hard’, ‘challenging’,
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3 The only statistical difference between the pairs of pairwise t-tests is between the distribution of the cu-
mulative exam grades and the overall course grades (t = 2.70, p = 0.015), which takes into account and is
likely to be due to various non-PBL course components such as attendance, participation, and homework
completion.
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representative student comments
(keywords used for categorization purposes are highlighted)

mentions: 14 (a) They were beneficial because they forced you to actually APPLY what you were 
learning. Oftentimes, we learn things and have no idea how they could be ap-

benefits: Hands- plied to the real world, but working with this approach definitely provides a bet-
on application of ter understanding & makes it more interesting/engaging. (Fall 2016)
course material (b) In terms of the forensic reports, it was something that we could do to apply what

we are learning to a real world situation in a hands-on way. While a lot of it was
complex and confusing, it truly challenged us in a good way to work through
what we knew and use the resources provided for what we didn’t know …
(Spring 2017)

mentions: 10 (c) I think this approach helped me really delve in to the topic and gain a better un-
derstanding because it provided a greater sense of urgency. I learned more 

benefits: Deeper about the material because these projects required me to further my depth of 
understanding of knowledge and apply it to a real-world problem rather than just a test. (Fall 
content 2016)

(d) I found that they were really challenging, but they made me apply the content in
a way that made it much more memorable. By doing these reports, I was given
the opportunity to critically use what we learned in class and it gave me a deeper
understanding of the content. (Spring 2017)

mentions: 9 (e) … I did think that the forensic reports did a good job having us actually apply 
what we are learning to real-world problems. It gave us an idea of how what we 

benefits: Real- are learning can be used in the work force. (Fall 2016)
world connection (f) I thought that the [forensic reports] were a great way to apply the lessons we had

learned in class to real life situations. (Spring 2017)

mentions: 6 (g) … I had to explain and back up my reasoning to every answer. [translated] 
(Fall 2016)

benefits: (h) … I feel like they also helped learn how to site [sic] sources correctly in APA 
Professional format, because I have never had to site APA before I started college… (Spring 
writing 2017)

(i) … I had to learn how to professionally convey my answers, and the reports
helped me do that. I think with each report I got a little better and understood
what worked well and what did not … (Spring 2017)

mentions: 4 ( j) I found these activities beneficial because it not only helped me learn the topics 
of the class, but it taught me valuable lessons on problem solving, critical 

benefits: Critical thinking, and tackling a task that may seem overwhelming. These activities 
thinking benefited me more than a classic ‘fill in the blank’ worksheet because it gave me

insight on how to face problems in the real world … (Fall 2016)
(k) … The reports were a challenge, yet still helped develop critical thinking skills

as well as professional growth. (Spring 2017)

mentions: 3 (l) They helped me because they gave me a reason to do my work as best as I 
could because they showed me that I could actually use this material in the 

benefits: future. (Fall 2016)
Motivation (m) For me, I like to see how things would be used in a daily context, so by being

able to play the role of an investigator I think I became more invested in the
learning because I was really trying to discover who was responsible for
Clarena’s disappearance … (Spring 2017)

mentions: 2 (n) The forensic reports helped the most because you really had to put in a lot of ef-
fort to finish it. (Fall 2016)

benefits: (o) … The [forensic reports] also helped me work through a lot of data and break 
Attention to detail it into smaller steps in order to solve the objective … (Spring 2017)
and instructions

(Table 5. Continues) 



‘tedious’, and similar paraphrases, including ‘copius [sic] amounts of time’, ‘I was not
the biggest fan’, and ‘as much as I didn’t want to do them’. Most of these comments,
however, were accompanied by an acknowledgment of the benefits in spite of the diffi-
culty of the assignments, underlined in (p), (q), and (r). What makes reflection entry (r)
particularly important is that it comes from a student whose average grade on forensic
reports and unit quizzes was around 75%. It is encouraging that the imperfect scores did
not impede this student from trying their best on each of the five problems, still learning
to become better at the process itself even if not always getting every concept right. 

4.3. Student self-evaluations. In addition to these open-ended reflections on
forensic reports as the main PBL course component, students also turned in self-
evaluations of their mastery of the course objectives and various skills they had learned
or improved on in this course. Learning outcomes d, e, and f (reproduced from 3 above)
correspond to the higher cognitive processes of applying, analyzing, and evaluating
from the revised Bloom’s taxonomy (Anderson & Krathwohl 2001), as well as proce-
dural and metacognitive dimensions of knowledge. On average, students from the two
semesters reported having gained mastery on the lower- and higher-order course objec-
tives at a 4 on a scale of 1–5 (1 = not met, 5 = met very well), meaning that they felt they
had met these objectives well. The accomplishments were especially felt for the lowest-
order learning objectives (a, b) and two of the three higher-order learning objectives 
(e, f ) that are given in boldface. The self-evaluation ratings are summarized in 4, from
highest to lowest personal accomplishment (Fall 2016 and Spring 2017).

(4) Student self-evaluation ratings of learning outcomes, ordered from highest to
lowest
e. Develop basic skills in research and critical analysis [4.2/5]
b. Understand basic concepts of pragmatics, morphology, syntax, phonetics,

and phonology [4.2/5]
f. Develop professional ethics related to scientific work [4.1/5]
a. Distinguish among different levels of linguistic analysis (word, sound,

etc.) [4.1/5]
g. Prepare for other courses in Spanish, linguistics, or Hispanic linguistics

and your professional career [4.1/5]
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representative student comments
(keywords used for categorization purposes are highlighted)

mentions: 10 (p) I think the most beneficial (and tedious) were the forensic reports. They made 
me put into action why people study linguistics and it helped to remember and 

negative solidify all that I knew about the topic even as much as I didn’t want to do 
effects: them. (Fall 2016)
Difficulty (q) Personally I was not the biggest fan of the [forensic reports], but I did think that

they did a good job having us actually apply what we are learning to real-world
problems. It gave us an idea of how what we are learning can be used in the work
force. (Fall 2016)

(r) I think the forensic reports were a great gauge of how well I understood the con-
tent. Each report was challenging- I had to struggle and work through every one.
When I understood the content better, the report went a little more smooth. I
think the reports were useful to further understand the content in an applicable
situation to prepare for the quizzes. I had to learn how to professionally convey
my answers, and the reports helped me do that. I think with each report I got a
little better and understood what worked well and what did not. The reports were
a challenge, yet still helped develop critical thinking skills as well as profes-
sional growth. (Spring 2017)

Table 5. Student-identified categories of PBL benefits and challenges for learning and growth.



c. Understand regional and social variation in the Spanish-speaking world
[4.0/5]

d. Apply knowledge of the material to solving linguistic problems [3.9/5]

It is worth mentioning that the student author of reflection (r) in Table 5, while acknowl-
edging their underperformance on the higher-order objectives, also felt the biggest im-
provements in developing basic abilities for research and critical thinking (objective d)
and professional ethics related to scientific work (objective e) from midterm to final self-
evaluation. This speaks to PBL’s ability to benefit students of different aptitude levels and
to truly promote transferable skills that go beyond content and discipline.
Finally, the students were asked to describe their personal achievements in the areas of

professional development, learning strategies, and communication. The most frequently
mentioned achievements from both semesters include linguistic knowledge for everyday
life and work, self-regulated learning, collaboration and communication skills, work
ethic, and time management, as illustrated in Table 6. 
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These transferable skills correspond to five of the core career competencies estab-
lished by NACE, and even though not mentioned by students, application of informa-
tion technology and global/intercultural fluency were also practiced throughout the
investigation by way of problem design.

5. Conclusion. In conclusion, the problem-based approach to introduction to His-
panic linguistics described here has proven effective for stimulating such higher-order
thinking skills and learning objectives as (i) applying knowledge of the material to solv-
ing linguistic problems, (ii) developing basic skills in research and critical analysis, and
(iii) developing professional ethics related to scientific work. A simulated forensic in-
vestigation provided the context for the content to be learned and the skills to be im-
proved in the course for students of different majors. This context required putting basic
conceptual knowledge to work on a set of ill-structured subproblems, which acted si-

personal achievement categories Fall 2016 Spring 2017 total 
(n = 20) (n = 15) (n = 35)

professional development
• Spanish/linguistic knowledge for everyday life and job 13 2 15
• Professional communication 9 1 10
• Work ethic, time management, and autonomous learning 6 4 10
• Collaboration skills 4 2 6
• Relationship with instructors 3 2 5
success strategies
• Self-regulated learning (autonomous, active learning, 11 4 15

asking questions, and use of resources)
• Time management, preparation, and organization 10 2 12
• Learning to know and understand, not for a test 4 2 6
• Note taking and constant review 4 1 5
communication
• Collaborative communication with peers 12 3 15
• Public speaking, self-confidence, and self-expression 7 4 11
• Communication with instructors 7 4 11
• Context-appropriate communication (dialectal and 5 2 7

situational/pragmatic differences)
• Oral/listening Spanish skills (language proficiency) 5 1 6
• Written Spanish skills 3 1 4

Table 6. Summary of self-reported professional, academic, and personal achievements 
(Fall 2016 and Spring 2017).



multaneously as practice and assessment of higher-order thinking skills. With an appro-
priate amount of scaffolding, preparation time, collaborative support, and feedback,
students were able to improve their short-term and long-term conceptual knowledge,
practice their problem-solving skills and critical thinking, and develop a range of inter-
disciplinary transferable skills crucial in the twenty-first-century world of work (NACE
2018). As with most previous studies, qualitative reflections provide the most direct ev-
idence of PBL’s effectiveness, and more quantitative analyses are still needed to ad-
vance this research.
There are two main future directions for this study, to be addressed together or sepa-

rately: further investigation of PBL and more evidence-based research into teaching
 linguistics. Given the wide range of PBL implementations and assessments in the liter-
ature across disciplines, more quantitative analyses and reliable results will be possible
once the methodology is streamlined (cf. Belland et al. 2009). Furthermore, PBL still
needs to be tested and improved with social sciences and the humanities, which so far
remain on the periphery of disciplinary research. Additional attempts at a PBL approach
to teaching linguistics would help to address that gap, as linguistics is often found at the
intersection of social sciences and humanities. Beyond that, however, linguistics as a
field is still relatively new to the scholarship of teaching and learning (SOTL)—
whether with PBL or other active-learning approaches. Drawing from the current study
and the current trends in SOTL, some concrete steps to add to the evidence-based re-
search on teaching linguistics include strengthening research design to incorporate con-
trol-group comparisons, longitudinal data, and other more objectively measurable and
quantifiable data. For example, accounting for student individual differences, such as
aptitude, and any instructor individual differences would enable the effects of pedagogy
to be measured more directly. Replications and extensions of this and other existing
studies (e.g. Fitzgerald 2010, MacKenzie 2018, Sanders 2016) would provide opportu-
nities for further comparison of different pedagogical approaches to teaching linguis-
tics. The ultimate benefit of these efforts would be maximizing the impact of linguistics
at various levels of formal education and out in the public.
While the specific case study utilized in this course is most directly related to the

teaching of linguistics, it is also adaptable and generalizable to other humanities, social
sciences, and STEM disciplines as discovery-driven and problem-solving approaches
to content mastery. Readers are encouraged to refer to Sipes 2017, which presents a
range of possible ways to incorporate PBL to the appropriate degree and in a manner
most suitable to the discipline, from a case-based lecture to a course-long inquiry-based
dilemma. Research into types, implementations, and effectiveness of PBL is still at a
growing and experimental stage, but PBL is a promising direction for teaching and
learning that should be explored further.

APPENDIX: FORENSIC REPORT 1 INSTRUCTIONS AND TEMPLATE (TRANSLATED FROM SPANISH)4

S326 Forensic Report 1: Introduction to the Case Study
Below you will find a police report with preliminary information about a specific case. Analyze the evidence
that we have so far, following the instructions of the detective and using the material of the Pragmatics unit.
Write a 300-word report that meets the expectations of the rubric.
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4 © 2017 by Valentyna Filimonova. S326 Forensic Report 1—Introduction to Hispanic Linguistics. This
document is made available under a Creative Commons Attribution-NonCommercial 4.0 International Li-
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CASE STUDY: DISAPPEARANCE
[Police Report]

• Name: Clarena X
• Residence: XXX, University of Texas, Austin
• Country of origin: Colombia
• Date of birth: XX/XX/XXXX
• Height: X’XX
• Weight: XX kg

Crime details: Clarena X was reported missing on September 13, 2016 by Analucía A, a friend and a class-
mate at the University of Texas, Austin.
Results of the residence search:

• Clarena X’s personal cellphone
• 8 recent text messages

Objective: Identify the suspects via a pragmalinguistic analysis of identity and intentions of recent contacts
Analysis: Language functions, speech acts, registers, conversation maxims, implicatures
Data: 
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A. B.
C. Karla C. <omitted for space purposes> D. Alberto D. <omitted for space purposes>
E. Isabel E. <omitted for space purposes> F. Fernando F. <omitted for space purposes>
G. Emilia G. <omitted for space purposes> H. Antonio H. <omitted for space purposes>

REPORT TEMPLATE (for Forensic Report 1)
Name Lastname
S326
Forensic report _#_
1. Introduction and objective

Describe the problem to be solved (what do you know, what do you not know) and how it is proposed to
solve it. Use the information from page 1 and reformulate it, using complete sentences (at least 3 sentences).
2. Analysis and results

Complete the schematic analysis of the data (this part can take shape of a list or a table; it is not necessary
to use complete sentences). For the Forensic Report 1, use the following table to organize your analysis:



Summary of data
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Name 
of the
contact
(person
of 
interest)

A.

B.

C.

D.

E.

F.

G.

H.

Connections and interpretation:
a. Who expresses themselves with indirect (not literal) speech acts?

_____________________________________________________________________

b. Who has a less intimate relationship (uses a more formal register) than others?
_____________________________________________________________________

c. Who violates conversational maxims?
_____________________________________________________________________

d. Based on your answers to the above questions, what 3 characters have less clear 
intentions toward Clarena? (personal, but informed opinion) ____________________
_____________________________________________________________________

3. Discussion
Explain your analysis in Section 2 in narrative form. Argue for the importance of the results in relation to
the objective. Support your arguments with concrete examples from the data (specific words or phrases).
Use unit terms and concepts appropriately.
4. Preliminary conclusion and future directions

Summarize the most important aspects and results of your analysis. Connect your analysis with the objective
of the report (what do you know now that you didn’t know before the analysis?). Mention at least one limita-
tion and a possible future direction to continue investigating the case.
5. Bibliography

Cite the sources of the data and any referenced materials in the APA format.
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