
Undergraduate research participation 
rates under different educational contexts

Conclusions

Linear regression results based on PSM samples and weights

Background Research Questions
※ What are the differences of undergraduate research

participation under different educational contexts?

※ What research activities play relatively significant
roles under different educational contexts?

※ Research has grown from activity conducted by walled-in elite specialists to
something which engages many more people within universities and beyond,
including undergraduates.

※ A growing body of research has explored undergraduates’ participation in
research. Empirical studies affirmed that research participation is a ‘high
impact practice’ (HIP).

※ Not enough research has verified the causal effect of undergraduate research
on students’ development, as traditional model estimation could be biased.
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※ Propensity score matching (PSM) and linear regression
𝑷 𝒙 = 𝑷𝒓 𝑻 = 𝟏|𝑿 = 𝒙
P(x), the propensity score, refers to the probability of participation in undergraduate research of the student
with specific characteristics X=x.
𝑨𝑻𝑻 = 𝑬[(𝒀𝟏𝒊−𝒀𝟎𝒊) |𝑿 = 𝒙]
Y1i refers to the individual who  participated in undergraduate research, while Y0i refers to who did not.
𝑶𝒖𝒕𝒄𝒐𝒎𝒆𝒊 = 𝜷𝟎 + 𝜷𝟏𝑹𝒆𝒔𝒆𝒂𝒓𝒄𝒉 + 𝜷𝟐𝑰𝒏𝒅𝒊𝒗𝒊𝒅𝒖𝒂𝒍𝒊 + 𝜷𝟑𝑭𝒂𝒎𝒊𝒍𝒚𝒊 + 𝜷𝟒𝑰𝒏𝒔𝒕𝒊𝒕𝒖𝒕𝒊𝒐𝒏𝒊 +𝜺𝒊
Additionally, this research uses linear regression method with the samples and weights from  PSM results
to furtherly reduce the bias.

※ Data: CCSS 2016-2018
• 49 four-year universities and colleges; Sample size: 257,529

Limitations & Reflections

Method

• Even undergraduates stepped into senior years, a mass of them still remained “intended” but didn’t
actually participate in research.

• Students from Science and Engineering had a salient participation rate in working with teachers.
Conversely, those from Humanities and Social Science performed better in academic journal
contribution.

• Compared to elite universities(former “985”,“211” project), students from local institutions had lower
participation rates in professional competition and research with teachers but a higher rate of
contributing to academic journals.

※ Chinese undergraduates obtain high motivation towards research
activities but the participation rates among different activities are still
far from satisfaction.

※ After reducing probable self-selection bias, undergraduate research
still has significant effect on improving students’ learning outcomes.

※ The paradox between perceptive and external outcomes reveals that
future undergraduate research needs to focus more on the process of
stimulation, guidance and collaboration, rather than the orientation
about premature engagement in publication.
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Context Activity SPLO GPA

Humanities

Plcompetition
0.109*** 0.088***
(0.384) (0.013)

Researchwt
0.187*** 0.053
(0.465) (0.022)

Journalcn
0.169*** 0.000
(0.483) (0.021)

Social 
Science

Plcompetition
0.142*** 0.092***
(0.279) (0.008)

Researchwt
0.141*** 0.112***
(0.336) (0.013)

Journalcn
0.159*** 0.045
(0.450) (0.017)

Science

Plcompetition
0.218*** 0.144***
(0.321) (0.016)

Researchwt
0.166*** 0.136***
(0.462) (0.016)

Journalcn
0.179*** 0.102**
(0.579) (0.017)

Engineering

Plcompetition
0.125*** 0.181***
(0.157) (0.013)

Researchwt
0.155*** 0.138***
(0.216) (0.012)

Journalcn
0.201*** 0.062***
(0.352) (0.010)

Contexts Types

Plcompetition Researchwt Journalcn

Have 
done

Intended 
but not

Have 
done

Intended 
but not

Have 
done

Intend
ed but 

not

Grade Junior 19.32 51.57 12.23 56.02 4.50 49.17 
Senior 29.94 30.84 28.63 35.91 11.38 37.43 

Major

Humanities 25.81 42.86 13.46 44.23 8.77 44.49 
Social Science 23.66 39.08 15.55 44.53 8.06 42.76 

Science 18.55 40.85 24.97 47.44 7.05 46.33 
Engineering 25.51 44.05 21.11 49.04 7.26 43.88 

Institution
Former "985" 25.68 41.07 23.65 48.15 6.58 45.93 
Former "211" 25.08 42.31 21.93 48.13 6.78 45.62 

Local 23.07 42.83 17.20 46.40 8.15 42.70 

※ Variables
• Research activities: Professional competition; Research with teachers; Journal contribution
• Learning outcomes: Self-perceiving learning outcomes (SPLO); Grade-Point Average(GPA)
• Education contexts: Institution type; Major area; Grade level
• Other covariates: Individual characteristics; Family background; Research environment

Context Activity SPLO GPA

Junior

Plcompetition 0.178*** 0.142***
(0.228) (0.011)

Researchwt 0.201*** 0.089**
(0.238) (0.015)

Journalcn 0.226*** 0.014
(0.440) (0.015)

Senior

Plcompetition 0.089*** 0.162***
(0.181) (0.008)

Researchwt 0.133*** 0.147***
(0.227) (0.012)

Journalcn 0.147*** 0.084***
(0.241) (0.011)

Context Activity SPLO GPA

Former “985 
Project” 

universities

Plcompetition 0.157*** 0.160**
(0.211) (0.020)

Researchwt 0.171*** 0.206**
(0.276) (0.023)

Journalcn 0.200*** 0.024
(0.469) (0.012)

Former “211 
Project” 

universities

Plcompetition 0.134*** 0.178***
(0.300) (0.015)

Researchwt 0.162*** 0.136*
(0.410) (0.024)

Journalcn 0.154*** 0.080*
(0.570) (0.016)

Local 
universities

Plcompetition 0.136*** 0.137***
(0.163) (0.012)

Researchwt 0.154*** 0.090***
(0.276) (0.013)

Journalcn 0.175*** 0.046
(0.224) (0.015)

• Journal contribution has the largest impact on
undergraduates’ self-perceiving learning outcome, while
this activity indeed had no significant influence on their
objective learning outcome (GPA) under most educational
contexts.

• Professional competition has the largest impact on
undergraduates’ GPA under most educational contexts.

• Research with teachers has no significant effect on GPA of
students from Humanities. However, it presents largest
impact on that of students from Social Science and former
“985 Project” universities.

※ This research uses three representative research activities as
independent variables. However, each variable exists inner qualitative
differences (e.g.: The quality of academic journals is different).

※ The results may be affected by the limitation of research sample.


