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Where are you on the mindset spectrum??

You have a certain amount of intelligence, and you
really cant do much to change it.

Your intelligence is something about you E hat you cant

change very much.

Strongly agree
Strongly disagree

You can learn things, but you can't really change your
basic intelligence.

m




Step 1:

Do you need to do a systematic literature review?

* Has one been done already?

* Would a scoping literature review be better?



Use a systematic literature review to ...

* Uncover the international evidence

* Confirm current practice/ identify new practices / address variations
 |dentify and investigate conflicting results

* Produce statements to guide decision-making

 |dentify and inform areas for future research

* Munn, Z, Peters, M. D., Stern, C., Tufanaru, C., McArthur, A., & Aromataris, E. (2018). Systematic review
or scoplng review? Guidance for authors when choosing between a systematlc or scoping review
approach. BMC Medical Research Methodology, 18(1), 143.
https://link.springer.com/article/10. 1186/512874 018-0611-x



https://link.springer.com/article/10.1186/s12874-018-0611-x

Use a scoping literature review to ...

|dentify the types of available evidence on a topic

Clarify key concepts / definitions in the literature

Examine how research is conducted on a certain topic or field

|dentify key factors related to a concept

ldentify and analyse knowledge gaps

Direct a systematic review

Munn et al. (2018)



Systematic vs Scoping

Systematic literature review Scoping literature review

* More focused * Needs multiple structured

* Easier and faster searches

» Fewer citations to screen * Good for a team to do



Other terms for a systematic literature review

“review of the evidence”
“comprehensive review”
“literature review”

“overview”
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Step 2: Narrow the research question

Broad:
e Whatis know about X?

Narrow:
* |Is X effective under particular
conditions?

e What factors influence X?
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Table 2 Example Systematic Review Questions
for Effectiveness and Qualitative Reviews

Effectiveness examples Qualitative examples

Which active learning pedagogies have been shown How is engineering design conceptualized in K-12
to increase conceptual understanding in engineering formal and informal education?

science courses? ; . :
What barriers and perceptions prevent more engi-

What types of peer mentoring program designs neering faculty members from using student-centered
effectively increase retention of engineering under- pedagogies?

aduate students from underrepresented groups? - :
& P group What reasons are given to explain underrepresenta-

Do engineering design activities in afterschool pro- tion of women in engineering in different countries
grams increase K-12 students’ interest in or regions?
engineering?

How do students decide to persist or switch out of
engineering during their first year of college?

Note. Adapted from National Institute for Health and Clinical Excellence (2009).

Borrego, M., Foster, M. J., & Froyd, J. E. (2014). Systematic Literature Reviews in Engineering Education and Other
Developing. Journal of Engineering Education, 103(1), 45—-76. Retrieved from
http://web.b.ebscohost.com.ezproxy.staffs.ac.uk/ehost/pdfviewer/pdfviewer?sid=9eclbf6e-5e58-4156-b2c6-
fabdfaec9ec4%40sessionmgrl12&vid=4&hid=122



http://web.b.ebscohost.com.ezproxy.staffs.ac.uk/ehost/pdfviewer/pdfviewer?sid=9ec1bf6e-5e58-4156-b2c6-fa6dfaec9ec4%40sessionmgr112&vid=4&hid=122

Step 3:

Define inclusion criteria

* Which databases to search — See Borrego et al. (2014)
* Maybe include snowballing

* Define a search string

e Explain how this addresses research question

* Borrego, M., Foster, M. J., & Froyd, J. E. (2014). Systematic Literature Reviews in Engineering

Education and Other Developing. Journal of Engineering Education, 103(1), 45—76. Retrieved from
http://web.b.ebscohost.com.ezproxy.staffs.ac.uk/ehost/pdfviewer/pdfviewer?sid=9ecl1bf6e-5e58-4156-
b2c6-fabdfaec9ec4d%40sessionmgrll12&vid=4&hid=122



http://web.b.ebscohost.com.ezproxy.staffs.ac.uk/ehost/pdfviewer/pdfviewer?sid=9ec1bf6e-5e58-4156-b2c6-fa6dfaec9ec4%40sessionmgr112&vid=4&hid=122

Table 3 Databases for Systematic Review Searches

Type of database Examples
Subject specific databases Education: ERIC, Education Full Text (EBSCO)
Engineering: Compendex, Inspec
Psychology: PyscINFO (ProQuest)
Communication: Communication Abstracts (EBSCQO), Communication &
Mass Media Complete (EBSCO)
General databases Academic Search Complete, JSTOR, Scopus
Journal databases Science Direct, Wiley, Directory of Open Access Journals

Gray literature databases

Gray literature overall: OpenDOAR (Directory of Open Access Repositories),
Open Grey, National Technical Information Service (NTIS), Google

Conference papers: Conference Proceedings Citation Index (ISI), Proceedings
First (OCLC)

Dissertations/Theses: ProQuest Dissertations & Theses, Open Thesis

Government documents: GOP Access, LexisNexis

Books: World Cat, Google Books




Research questions

What interventions to develop growth mindsets have been implemented with
engineering students, and what measures have been used to assess the effectiveness

of the interventions?

Revised to:

1. How effective are different interventions to develop growth mindset in engineering students?
2. What measures have been used in assessing the effectiveness of these interventions?

3. Who benefited from these interventions, in terms of gender and year of study?



Method

Search terms were created to find studies that met the following conditions:
1. The research design involved an intervention aimed at developing growth mindsets.
2. The interpretation of ‘growth mindset” aligned with Carol Dweck’s theory of mindsets.

3. The intervention involved engineering students in tertiary studies (college or university).

("growth mindset" OR "incremental AND (“engineering AND (intervention® |NOT “middle
mindset" OR "malleable intelligence" |student*” OR OR experiment* OR |school”

OR "implicit theories of intelligence"”) | “engineering class”) compar¥*)




Tricks

* Where a database allowed, a suffix of * was used for multiple
endings, e.g. compar®* for compare and comparison.

* Some databases, e.g. Engineering Village, did not allow the use of *
inside quotation marks.

* Where the search string was too long for the database (e.g. JSTOR),
multiple searches were made to eliminate phrases that did not
produce more results.

* Two subject librarians validated the iterative development of the

search string and confirmed that it met the inclusion and exclusion
criteria.



Revised search string

("growth mindset"” OR "incremental AND (“engineering AND (intervention* |NOT “middle
mindset" OR "malleable intelligence" |student*” OR OR experiment* OR |schoo

I”

OR "implicit theories of intelligence") |“engineering class”) compar¥*)

revised to:

("growth mindset"” OR "growth AND (“engineering student” AND (intervention OR
mindsets" OR “fixed mindset” OR OR “engineering students” OR |interventions OR
“fixed mindsets” OR "incremental “engineering class” OR experiment OR

mindset" OR "incremental mindsets" |“engineering classes” OR experiments OR measure
OR "malleable intelligence" OR “engineering classrooms” OR | OR measurement OR
"implicit theories of intelligence") “incoming first-year students”) | compare OR comparison)




Database | Total records | Duplicates | Excluded | Included _
16 2 9

5
Scopus  EEGE 8 53 2
30 0 29 1
1 0 0 1
14 1 13 0
5 0 5 0
4 0 4 0
2 1 1 0
Premier

Access Journals

0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
137 12 116 9
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Categor Inclusion criteria Exclusion criteria Rationale

Publication
type

Publication
language

Participants

Purpose of
intervention

Theory used

Outcome
EENES

Peer-reviewed journal
articles, conference
papers, books, book
chapters and doctoral
dissertations.
Publications in any
language found from
database searches using
English search terms.

Engineering students and
students sharing classes
with engineering
students.

The intervention aims to
develop growth
mindsets, or changes in
mindset are reported.

Dweck’s (1986, 2008)
theory of
growth/incremental and
fixed/entity mindsets.

An assessment of the
effectiveness of the
intervention is made.
Published before 1
January 2020 and after
31 December 1982.

Not peer-reviewed.

Article not able to be
translated into English, or
translation quality weak.

Not involving engineering
students as the group
targeted for the
intervention.

The intervention does not
aim to develop growth
mindsets, or there is no
assessment of students’
mindsets.

A use of the term ‘mindset’
different from Dweck’s
theory.

No assessment of the
intervention is made.

Published after 1 January
2020 and before 1 January
1983.

Quality assurance of the research;
more credible results.

The number of translations required
were small; including more studies
increases the value of the review.

The research questions target
engineering students in post-school
settings.

The research questions focus on
developing growth mindsets.

The research questions focus on
Dweck’s theory of mindsets.

The research questions ask for
measures for assessing the
effectiveness of the intervention.
A final check for new results was
made on 1 January 2020. Dweck’s
work on growth mindsets was not
available before 1983



Search [ Total records retrieved from search of 12 databases (n = 642) J

4

[ Totalrecords retrieved excluding duplicates (n = 541) ]
Ehgioity ( Total excluded records (n = 526) \

Reason 1: No growth mindset intervention or not engineering students (n = 517)

Reason 2: Not a journal article, conference paper, PhD dissertation, book, book chapter (n = 6)
Reason 3: No assessment of the effectiveness of the intervention (n = 2)

Reason 4: Abstract insufficient for inclusion/exclusion and full text not available (n = 1)

3 J

d

Records included in synthesis (n = 15)
Synthesis Journal articles (n = 2)
Conference papers (n =6)
Dissertations (n = 7)

Figure 1. Flow diagram for the selection and analysis of included literature. Campbell, Direito & Mokhithi (2021)
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Web Of Science: n = 65 ERIC: n= 167 Scopus: n =25 LearnTechLib: n =29

— — — 3 '

Documents retrieved from electronic literature database search: n = 286

Documents excluded as duplicates: n=92

v

Total studies after duplications removed: n = 194

Documents excluded based on title &
abstract screening: n = 122

Full text articles assessed: n= 72

Documents excluded based on full text
screening: n = 36

Documents included based on l
snowballing: n= 11 .l

Total studies included by in the review: n = 47 (37 unique studies)

Included [ Eligibility ][ ScreeningI Identification

Fig.3 Overview of the search conducted in May 2019 based on PRISMA statement

Raes, A., Detienne, L., Windey, |., & Depaepe, F. (2020). A systematic literature review on synchronous hybrid learning: gaps
identified. Learning Environments Research, 23(3), 269-290. https://link.springer.com/article/10.1007/s10984-019-09303-z



https://link.springer.com/article/10.1007/s10984-019-09303-z

Recommendations to develop growth
mindsets in engineering students

1. Introduce mindsets through lectures or online tutorials rather
than readings.

2. Create opportunities to discuss and reflect on the importance
of growth mindsets for learning.

3. Make students feel that their written reflections will be of
value to others, either as advice for future students, or as part
of graded coursework.
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